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	Bureau of Indian Standards	
Metallurgical Engineering Department

Minutes
of
47th Meeting of MTD 04 Sectional Committee

	Name of the Committee
	Meeting No.
	Day
	Date
	Time
	Venue/Mode

	Wrought Steel Products Sectional Committee,
MTD 04
	47th
	Tuesday
	12 November, 2024
	10:30 AM
	Hybrid Meeting
Meeting Link:
https://bismanak.webex.com/bismanak/j.php?MTID=maa2e646b6c9dda26c8037cfe7e428870
Meeting number: 2516 652 6552
Password: MTD04 
Venue:
Vimarsha (Blue room)
Manak Bhawan, Bureau of Indian Standards, 9, Bahadur Shah Zafar Marg, New Delhi – 110002


For more details contact:
Email: mtd4@bis.gov.in
Phone- 011-2360-8265




Chairperson: Shri S. K. Kar						Member Secretary: Smt. Challakonda Vidisha

Meeting Attendance
	Sl. No.
	Organization
	Member
	Member type

	1
	SAIL-RDCIS, Ranchi
	Shri Sandip Kumar Kar
	 ed.rdcis@sail.in

	2
	AMNS, Hazira
	 Shri Deepak Gupta
	 Deepak.Gupta@amns.in

	
	
	Shri Md. Basha 
	Mohammed.Basha@amns.in

	3
	AIIFA, New Delhi
	Shri Prabhakar Mishra
	ratan.prabhakar@gmail.com

	4
	BHEL
	Shri Antony Harison MC
	harisonmc@bhel.in

	5
	Cold Rolled Steel Manufacturers Association of India, New Delhi
	Shri Shivajee Pathak
	shivajeepathak@jindalindia.com

	
	
	Shri N.K Sood
	steelcorsma@gmail.com

	6
	DGQA, Ichapur
	Smt. Jana Bhattacharaya Roy
	  drjana.bhattacharya@gov.in

	7
	Indian Steel Association, Delhi
	 Shri Ravinder Kumar Bhan
	R.bhan@indsteel.org

	8
	JSW Selam, Tamil Nadu
	 Shri S Sivakumar
	sivakumar.subramanian@jsw.in

	9
	JSW Steel Coated Products Limited, Mumbai
	Shri Chanchal Kumar Karmakar
	 chanchal.karmakar@jsw.in

	10
	JSW Steel Limited, Bellary
	Shri Devasish Mishra
	devasish.mishra@jsw.in

	
	
	Shri G V Ramana
	   gv.ramana@jsw.in

	11
	JSW Steel Limited, Raigad
	Shri Amit kundu
	amit.kundu@jsw.in

	12
	JSPL, New Delhi
	Shri Moreshwar Borkar
	 moreshwar.borkar@jindalsteel.com

	13
	RINL , Visakhapatnam
	Smt. Ruchira Gupta
	  ruchira_gupta@vizagsteel.com

	14
	 RDSO, Lucknow
	Shri Shailesh Oraon
	  saileshrdso@gmail.com

	15
	SAIL-RDCIS, Ranchi
	Shri S. Srikanth
	 srikanth@sail.in

	16
	SAIL-RDCIS, Ranchi
	Shri Anjana Deva
	   anjana@sail.in

	17
	SAIL, IISCO Steel Plant, Barddhaman
	Shri Saikat De
	  saikat6028@gmail.com

	18
	(SAIL) Rourkela Steel Plant,Rourkela
	Shri Kuntal Patwari
	kuntal.patwari@sail.in

	
	(SAIL) Rourkela Steel Plant, Rourkela
	Shri Ramakrishnan R
	 ramakrishnan.r@sail.in

	19
	SAIL, Bokaro Steel City
	Smt. Biswasi Sunita Minz
	  b.sunitaminz@sail.in

	20
	Tata BlueScope Steel Pvt. Ltd., Bengaluru
	Shri Ved Prakash
	ved.prakash@tatabluescopesteel.com

	21
	Tata Motors Limited, Pune
	Shri Tushar Baviskar
	 tushar.baviskar1@tatamotors.com

	22
	Tata Steel Limited, Kolkata
	Shri Sudipto Sarkar
	sudiptos@tatasteel.com

	23
	The Tinplate Company of India Limited, Jamshedpur
	Shri Subrata Sadhu
	subrata.sadhu@tatasteel.com

	24
	Thyssenkrupp Electrical Steel India Private Limited, Nashik
	Shri Kapil Kapoor
	kapil.kapoor@thyssenkrupp.com

	25
	Ministry of Steel, New Delhi
	Shri Ashwini Kumar (DD)
	ashwani.jsr09@gmail.com

	26
	Ministry of Steel, New Delhi
	Shri Abhijit Narendra (JS)
	abhijit.narendra@nic.in

	27
	Tata Steel Limited - Global Wires India, Mumbai
	Shri Shishir Desai
	shishir.desai@tatasteel.com



Item 0 General	
0.1 Welcome Address by BIS

HMTD, Shri Sanjiv Maini welcomed Chairperson of MTD 04 Shri Sandip Kumar Kar and all members on behalf of BIS to the 47th TC Meeting. He also apprised committee members regarding new guidelines for participation in committee and emphasized on the mandatory attendance in the meetings and participation by way of commenting on P-drafts and WC drafts which has been made mandatory for committee members. HMTD emphasized to hold next meeting in any MoU or R&D institution, keeping mode of participation physical only. Shri Sanjiv Maini also urged that only nominated members from the organization should attend meeting, keeping in view the importance and continuity of work being done in the committee. 

0.2 Opening Remarks by the Chairperson
Honourable Chairperson, Shri Sandip Kumar Kar appreciated all members present in the meeting for attending the meeting and asked all members of MTD 04 to participate actively in the activities of the Sectional Committee. Shri Kar emphasized that since large number of standards formulated by the committee are under mandatory certification, there is requirement for continuous upgradation and revision of standards, wherever required and requested all the committee members to ensure that the work allotted to them is completed in time.
He also suggested to organize short duration virtual meetings/training sessions, to train the upcoming potential members, down the line of present principal or alternate members, thus paving the path for enhanced standardization and self-sufficiency in standards in India.
Item 1 Confirmation of Minutes of Last Meeting
The committee confirmed the minutes of 46thmeeting of Wrought Steel Products Sectional Committee, MTD 04 held on 27 May 2024 which was circulated among the members via BIS portal on 11 July 2024 inviting comments till 26 July 2024 and no comments were received on the same.
Item 2 Issue Arising Out of the Previous Meeting of MTD 04
[bookmark: Annex1]The issues arising out of the previous meeting of MTD 04, actions taken on them and progress made thereof are given in Annex-I.
Item 3 Scope and Composition of Sectional Committee, MTD 04
3.1 The committee noted the information given at Sl No. 3.1 to 3.5 of the agenda.
3.2 New/Revised nominationsreceived for the committee
3.2.1 Nominations awaited from T&R, BHEL and Siemens for panel 2. GEE refused for participation citing activity of panel is beyond their scope and they are contributing in MTD 11 in accordance with their scope of activity.  
3.2.2 In 45th TC meeting, the committee had decided to add Shri Anand Mishra from M/s JSW Vallabha Tinplate Ltd. in Panel 30. He has got superannuated. In his place, Mr. Chanchal Karmakar will look forward to the related activities.
3.2.3 Mr. BM Hasan, Convenor MTD 04, Panel 29 – Mr. B. M. Hasan has got superannuated from JSW, Salem on 30th September, 2024. Mr. Shishir Desai has been nomination as convenor of Panel 29.
The committee decided to add Mr. Yogendra Reddy from JSW in panel 2.
3.2.4 Co-option requests received for MTD 04 and decision of the committee are as follows:
	Sl No.
	Organization
	Member
	Committee Decision

	1.
	All India Transformers Manufacturers Association (AITMA)
	Mr. Ram Prakash Gupta 
Add. Director General
AITMA
M-9958493030
	Approved for Panel 2.

	2.
	SAIL, Kolkata
	Mr. Pradeep Kumar
Central Marketing Organisation
General Manager
Application Engineering Group
Steel Authority of India Ltd
Kolkata
M – 9810914720
	Approved.

	3. 
	MNIT, Bhopal

	Dr. Ramesh Kumar Nayak
MNIT, Bhopal
rameshkumarnayak@gmail.com
lonavi@manit.ac.in
	Approved, to be included in panel after receiving of organization authorization letter.

	4. 
	Michelin India Private Limited
	Mr. Ashish Agrawal
Manager- Industry Standards and Regulations
ashish.agrawal-1@michelin.com
8884292035
	Approved as invitee for IS 4824.

	5. 
	SIEMENS Ltd
	Mr. Ganesh Bangar
Manager - Metallurgy and material Technologist
ganesh.bangar@siemens.com
9028980096
	Not approved, profile not suitable for Panel 2.

	6. 
	Bekaert Industries Pvt. Ltd.

	Mr. Swapnil Shikarkhane
swapnil.shikarkhane@bekaert.com
9552041300

	Approved for Panel 29.

	7.
	Maruti Suzuki
	Mr. Gururaj Ravi
Vice President- Global Regulatory Affairs & Policy
Gururaj.Ravi@maruti.co.in
96438 24621

Raj Kumar Dwivedi
Dy. General Manager – Environment Regulations
RajKumar.Dwivedi@maruti.co.in
99534 25216
	

Approved for Panel 7 and Panel 11.



3.2.5 Nomination received for alternate member
	1. 
	Tatabluescope Steel
	Mr. Mahendra Pingle
(For Alternate member)
M- 917599919
	Approved.



3.2.6 Termination notices were sent to the following organizations which had not participated in the 46thsectional committee meeting, requesting their active participation in the upcoming meetings of the committee and that their membership will be terminated if they fail to participate in 47th Sectional Committee meeting.  
The organizations responded positively by attending the meeting.
	Sl No.
	Organization
	Attendance in the 47th Meeting

	1.
	Bharat Heavy Electrical Limited, New Delhi
	P

	2.
	Indian Steel Association, Delhi
	P

	3.
	Jindal Steel and Power Limited, New Delhi
	P

	4.
	Steel Authority of India Limited, IISCO Steel Plant, Barddhaman
	P

	5.
	Steel Authority of India Limited (SAIL) Rourkela Steel Plant, Rourkela
	P

	6.
	Steel Authority of India Limited, Bokaro Steel Plant, Bokaro Steel City
	P

	7.
	Tata BlueScope Steel Private Limited, Bengaluru

	P

	8.
	Tata Motors Limited, Pune
	P



Given the importance of the issues being discussed and the importance placed by the government on improving both the speed and scale along with the quality of standard formulation, presence of the members in the TC meetings and their active participation are of critical importance.
Item 4 Comments on Printed Indian Standards
The committee deliberated on the comments received on the printed standards since last meeting of MTD 04 and decided as follows:

	Sl No.
	IS No.
	Name
	Clause/
Subclause
	Comment detail
	Decision of committee

	1.
	IS 7226 : 1974
	Mr. Aditya Das
CMD-2
(Bureau of Indian Standards)

adityaready@gmail.com

	1.1,3.1,4.1
	

Also see Sl. 19 of item 2, annex-I
	It was informed that IS 7226 is proposed to be merged in IS 2507, which is currently under revision and P-draft of the same has already been circulated.
The committee after deliberation decided to constitute a working group WG02 with the following members to look into the comments and, if found appropriate, incorporate the same in the revision of IS 2507.The working group was requested to submit the revised p-draft within 15 days.
List of members of WG02.
1. Mr. Md. Basha, AMNS
2. Mr. G.V, Ramana, JSW

	
	
	Mr. Umesh Chaube
(Alfa Precision Technology)

umeshchaube@alfablades.com

	
	For inclusion of grade X32CrMoV4-1 




Also see Sl. 19 of item 2 annex-I
	
The committee decided to refer the comments to WG 02.


	2.
	IS 4824 : 2022
	Mr. Vinay Vijayvargia
(ITTAC)
 Vinay-ittac@atmaindia.org.in
	Table 6, Cl 7.4.1, Table 3, Annex A
	

	The committee decided to refer the comments received to Panel 29 and requested to submit report within 30 days.

List of members of Panel 29 are as follows:
1. Mr. Shishir Desai, Tata steel Wire Division (Convenor)
2. Shri. S Sivakumar, JSW Salem
3. Shri. Devasish Mishra, JSW Bellary
4. Ms. Ruchira Gupta, RINL
5. Shri. Saikat De, SAIL IISCO
6. Shri. Nirmal Saraf, SWMAI
The committee decided to include following members also in panel 29, for discussion
1. Mr. Deepak Dandi, Rajratan
2. Representative from Aarti Steel
3. Mr. Ashish Agrawal, Michelin (As invitee for IS 4824 )




	3.
	
	Mr. Ashish Agrawal
(Michelin India Private Limited)
bis.india@michelin.com

	
	Regarding inclusion of Zinc or Zinc-Alloy Coating on Bead Wires for Tyres within the Scope of IS 4824:2022







Also, see Sl. 16 of item 2 annex-I
	

	4.
	IS 4454 Part 2 : 2001
	Mr. Krishna Kant (Pengg. Usha Martin, Ranchi)
krishna_kant@pengg-usha.com
	
	For inclusion of grades FDSiCrV, TDSiCrV, VDSiCrV in IS 4454 part 2



	The committee agreed with the comment and decided to forward the comments to Panel 29. The panel was requested to study the comments and if agreed, prepare a draft amendment and forward the same to BIS within 30 days.


	5.
	IS 18809 : 2024
	Mr. Sarath Menon
(SSAB Special Steels)
sarath.menon@ssab.com

	
	For inclusion of grades


	The committee deliberated on the comment and decided to refer the comments to working group WG03 (earlier panel 27) consisting of following members.
1. AM/NS, Hazira 
Shri Deepak Gupta (Convener)
2. BEML Limited, Kolar
Shri Padmanabha 
Shri Nagaraj Desai (Alternate)
3. Caterpillar India Private Limited, Chennai 
Shri Kumar Pichamuthu
4. Jindal Steel and Power Limited, New Delhi Shrimati Dipti Ganatra
5. Jsw Ltd, Bellary Shri Devasish Mishra Shri G. V. Ramana (Alternate)
6. SAIL-RDCIS, Ranchi Shri S. Srikanth
7. Volvo Construction Equipments India Pvt. Ltd., Bengaluru
 Shri M. Sridhar 
Shri Jagannatha Kulkarni (Alternate)
8. Mr. Sarath Menon, SSAB (As invitee).
The working group was requested to study the comments and if required, prepare a draft amendment and send the same to BIS within 30 days. 

	6. 
	IS 15103 : 
2002
	Mr. Braj Bihari Prasad
 (Tata Steel Ltd., Jamshedpur)
bbpdqa@tatasteel.com
	Table 1
	


	The committee deliberated that further study, references and justification required for these changes as lowering the Mo content may lead to dilution of standard.
This was referred to Panel 07 and requested to submit report within 45 days from finalization of minutes.

	7. 
	IS 1812 :
1982
	Mr.Vishal Mahajan
(R. K. Steel Industries)
9814231032
	
	Regarding non-availability of raw materials conforming to IS 1812 for IS 6760 : 1972. 



	The committee decided that instead of IS 7887, IS 280 may be referred for raw material of IS 6760 as it is more suitable. The view of committee may be forwarded to PGD 37.


	8.
	IS	IS 18513 : 2023
	Mr. Aditya Das
CMD-2
(Bureau of Indian Standards)
adityaready@gmail.com
	Cl 10.7, Table 11
	Regarding Ageing period


	The committee after deliberation decided to constitute a working group WG02 with the following members to look into the comments. The working group was requested to study the comments and if required, prepare a draft amendment and send the same to BIS within 30 days. 
List of members of WG02.
1.Mr. Md. Basha, AMNS
2. Mr. G. V. Ramana, JSW

	9.
	IS 15965 : 2012
	Mr. SABYASACHI DHAR
sabyasachi@bis.org.in
	Cl 1.1, 11.1, 11.3 
	Regarding Base metal thickness


	It was informed by Mr. Chanchal Karmakar that this issue is already being addressed in the revision of IS 15965 which has already completed wide circulation stage.

	10.
	IS 2062 : 2011 
	Mr. Dwaipayan Bhadra
(Head CED, BIS)
d.damachya@bis.gov.in

	Scope 
	To exclude hot rolled steel sheet pile from the scope 


(see also Sl. 6 of item 2 annex-I)
	The Committee after deliberation decided that it is not advisable to prepare a separate product standard for sheet pile as IS 2062 is not a raw material to IS 2314 but the bloom/slabs etc. are directly hot rolled to sheet pile section. It is thus more appropriate to refer IS 2314 for dimensional purposes in IS 2062.

	
	
	Mr. Saaqib Rahi
MTD-BIS
	
	

(see also Sl. 6 of item 2 annex-I)
	The committee after deliberation did not agree with comments as the current specified level of 0.012 percent nitrogen is good enough and any further increase in the nitrogen content may lead to adverse effects on other properties. However, to make it more clear it was decided to mention nil tolerance in table 3 of IS 2062. Since the standard is already under revision, it was decided to forward these comments to the concerned panel (Panel 7).  


	11.
	IS 4454
 Part 1
	Mr. Hrithik Dattani
(Hridat Steel) 
hrithik@hridatsteel.com

	
	For addition of grades

    (see also Sl. 18 of item 2 annex-I)
	The committee after deliberation decided to forward the comments to Panel 29. The panel was requested to study the comments and if agreed, prepare a draft amendment and forward the same to BIS within 30 days.


	12. 
	IS 648 : 2022
	Mr. Yogesh Sonawane
(POSCO Maharashtra)
yogesh.s@posco.net

	Cl 4, Table 1
	


(see also Sl. 10 of item 2 annex-I)
	The committee after deliberation decided to forward the comments to Panel 2. The panel was requested to deliberate on the same and provide their recommendation to the committee within 30 days.

	14.
	IS 15961: 2012
	Mr. Durgesh Kumar Srivastava
(Dongkuk Coated Metal Co. Ltd.)
durgesh.srivastava@dongkuk.com

	
	Regarding inclusion of Thickness 


	It was informed by Mr. Chanchal Karmakar that this issue is already being addressed in the revision of IS 15961 which has already completed wide circulation stage.

	15.
	IS 3502 : 2009
	Mr. Deepak Gupta, AMNS
	Cl. 2
	
To replace IS/ISO 7452 : 2022 with IS 1852 : 1985
	The committee agreed with comment and decided to issue an amendment for the same. The member secretary was requested to prepare the amendment and wide circulate for 30 days. In case, no comments are received on the wide circulation draft, the amendment may be sent for printing.

	16.
	IS 18316
	Mr. Shivam Ahuja, Sc.D. (CMD-2)
	
	

	The committee after deliberation decided to forward the comments to Panel 2. The panel was requested to study the comments and if agreed, prepare a draft amendment and forward the same to BIS within 30 days.


	17.
	IS 18384
	Mr. Shivam Ahuja, Sc.D. (CMD-2)
	
	

	The committee after deliberation decided to forward the comments to Panel 11. The panel was requested to study the comments and if agreed, prepare a draft amendment and forward the same to BIS within 30 days.




Item 5 Review of Indian Standards
5.1 The committee noted the information given at item 5.1. to 5.1.4 of the agenda.
5.2 Standards under review – due for 2024-25
	Sl No.
	IS No.
	IS Title
	Committee decision

	1. 
	IS 4397 : 1999
	Cold - Rolled carbon steel strips for ball and roller bearing cages retainers - Specification (Second Revision)
	Committee decided to withdraw the IS, as provisions of this IS are already included in IS 513 (Part1) : 2016. It was also decided to forward this decision of the committee to the departments PGD, since this standard is cross referred in other standards dealt by PGD.

	2. 
	IS 4882 : 1979
	Specification for low carbon steel wire for rivets for use in bearing industry (First Revision)
	Referred to Panel 29 and submit report within 60 days.

	3. 
	IS 17404 : 2020
	Electrogalvanized Hot Rolled and Cold Reduced Carbon Steel Sheets and Strips - Specification
	1. Referred to Panel 11 and submit report within 45 days.
2. Comments from Ministry of steel for inclusion of pre-painting, lamination and PVC coating to be reviewed by Panel.
3. Mr. Sudhh Gautam from M/s American Precoat also to be included in the discussion.



Item 6 List of Indian Standards
[bookmark: Annex3]The committee noted the list of Indian Standards formulated by MTD 04 given at Annex-III of the agenda.
Item 7 New Proposals for Standardization 
7.1 The committee noted the information given at Item No. 7.1 and 7.23 of the agenda.
7.2 The Committee reviewed the status of new subjects and decided as given below :
	Sl No.
	Subject
	Task entrusted with
	Status
	Committee decision

	1. 
	IS for Pre-Painted Aluminium Zinc Alloy Metallic Coated Hi RIB Profile Roofing Sheet, Tiles Profile and Profile Accessories
	-
	-
	It was informed that in the current revision of IS 15965, profile sheet is also being permitted. Panel 11 was thus requested to look into the proposal and decide whether a new standard needs to be formulated on the same. 

	2. 
	Carbon and Low Alloy Steels for Submerged Arc and Gas Shielded Arc Welding Electrodes
	Panel 29

	Report awaited
	The committee recommended to conduct Panel 29 meeting to expedite action on the tasks allocated to Panel 29 and submit report within 60 days.

	3. 
	Zn-Al Coated Steel Wires
	
	
	

	4. 
	Steel wire rod for bridge cable wire
(New Standards on the lines of ISO 6819 Steel)
	
	
	

	5. 
	New Standard on Tyre Cord
	
	
	

	6. 
	Electroplated Zn-Ni Steels
	Submitted by previous member Secretary (Shri Arun Puchakayala)


	The committee had decided to circulate the document among the committee members for 21 days as P-draft.
	The committee decided to refer the subject to Mr. Basha and Mr. Deepak Gupta for clarification required on the Draft and they were requested to study and submit the revised draft to BIS  within 30 days.

	7. 
	Hot-rolled medium and high carbon steel sheets, plates and strip
	
	R&D, ToR prepared during Special meeting of TC held on 10 Nov 2023 and submitted to screening committee. See Annex V, Pg 65-68

R&D under progress with Dr. Kuntal Maji, NIT Jamshedpur
	The committee noted the status.

	8. 
	Standard Specification for Hot Dip Aluminium-Silicon Coated Steel Sheet and Strip


	Panel 11
Working Group: Shri Mohammed Basha
AM/NS
	Following drafts were received from AM/NS:
1. Al-Si coated steel - Follow this url to access the draft.
2. Hot stamping steel – Follow this url to access the draft.
The committee decided to update the references of both the standards and circulate among the Panel 11 members.




Interns have also submitted their report after industry visit (AMNS).
	The committee decided to P-draft the documents for 21 days. If no comments received on the P-draft, the documents shall be sent for WC for 30 days.

	9. 
	Standard Specification for Steel Sheet and Strip for Hot Stamping Applications
	
	
	

	10. 
	Pre-Painted EG base
	
	The committee requested AMNS to prepare the draft for EG base.
Report awaited.
	The committee requested AMNS to expedite the draft work and submit the draft within 30 days.

	11. 
	Pre-Painted ZAM base
	
	The document is under wide-circulation.
MTD 04 26204
	Since no technical  comments were received on the wc-draft , the committee after deliberation decided to sent it for printing. 


	12. 
	Pre-material Specification to Produce Fully Processed Grain Oriented Electrical Steel



	Mr. Kapil Kapoor
	Working draft received.


(see Sl. 22 of item 2 annex-I)
	The committee decided to P-draft the document for 21 days.
If no comments received on the P-draft, the document shall be sent for WC for 30 days.



Item 8 Latest Initiatives Taken by BIS
8.1 The committee noted the information given in Sl No. 8.1 to 8.4 of the agenda.
8.2 Formation of working group for addressing Sustainability in the field of manufacturing of Steel 
The committee after deliberation decided to constitute Sustainability working groups with composition placed below and with addition of representatives from Maruti Suzuki.


Item 9 Draft Standards/Amendments for Approval
9.1 Draft Standards/Amendments for Approval for Wide Circulation
The committee after deliberation decided to wide circulate following documents for 30 days:
	Sl No.
	IS No.
	IS Title
	Document Type

	1. 
	IS 2062 (Part 1) - MTD/04/26191 
	Structural Steel — Part 1 — Hot rolled medium and high tensile non-alloy steel
	Revision
(see Sl. 6 of item 2)

	2. 
	IS 2062 (Part 2) - MTD/04/26552
	Structural Steel — Part 2 — Hot rolled Quenched and tempered steel plates and wide flats
	New
(see Sl. 6 of item 2)



9.2  Draft Standards/Amendments for Approval for Finalization and printing
The committee after deliberation decided to finalize and send following documents for printing :
	Sl No.
	IS No.
	IS Title
	Comments

	1. 
	First revision of IS/ISO 14284:1996
(Identical To: ISO 14284:2022)
MTD/04/24663
	Steel and iron Sampling and preparation of samples for the determination of chemical composition (First Revision)
	No comment were received on the WC-draft.

	2. 
	Amd. 1 to IS 8910 : 2022 
MTD/04/24672
	General technical delivery requirements for steel and steel products Amendment - 1
	No comment were received on the WC-draft.

	3. 
	MTD/04/26204

	Pre-Painted Zinc-Aluminium-Magnesium Alloy Coated Steel Strip and Sheet
	Comments received on the WC draft were in agreement.



Item 10 International Activity
10.1 The committee noted the information given at Item No. 10.1, 10.2, 10.3 and 10.4 of the agenda.
10.2 As per previous proceedings, the committee had agreed that India should organize the plenary meeting of ISO TC 17 / SC 9 in 2025.The in-principal approval for hosting the plenary meeting of ISO TC 17 / SC 9 tentatively on 7-8 Oct 2025 has been obtained from DG BIS and is under process for approval from Ministry.
10.4 Harmonizing of Indian Standards with ISO/IEC standards - ballots and Expert Nomination
The committee approved the following experts for the ballots placed below:
	Type
	ISO Committee
	Ballot Reference
	Title
	Closing date
	Approved Expert 

	SR
	ISO/TC 17/SC 17
	ISO 8458-1:2002 (Ed 2, vers 4)
	Steel wire for mechanical springs — Part 1: General requirements
	02-Dec-24
	Mr. Shishir Desai

	SR
	ISO/TC 17/SC 17
	ISO 8458-2:2002 (Ed 2, vers 4)
	Steel wire for mechanical springs — Part 2: Patented cold-drawn non-alloy steel wire
	02-Dec-24
	Mr. Shishir Desai

	SR
	ISO/TC 17/SC 17
	ISO 8458-3:2002 (Ed 2, vers 4)
	Steel wire for mechanical springs — Part 3: Oil-hardened and tempered wire
	02-Dec-24
	Mr. Shishir Desai

	SR
	ISO/TC 17/SC 3
	ISO 7778:2014 (Ed 2, vers 2)
	Through-thickness characteristics for steel products
	04-Mar-25
	Mr. S Srikanth 



10.5 FMCS application – Clarification on IS 2507: 1975
The committee deliberated on item no. 10.5 of the agenda and decided as follows: 
Physical properties test is mandatory and Physical properties may be mutually agreed between the manufacturer and purchaser.
Item 11 R&D Projects for Establishment/Revision of Indian Standards  
The committee noted the status of currently active R&D projects, placed in item 11 of the agenda.
Item 12 Date and Place for the Next Meeting
The committee decide to hold next TC meeting tentatively in 3rd week of February, 2025 in physical mode at MoU Institution.
[bookmark: _Annex_I]Item 13 Any Other Business
· IR Portal training session was held during the meeting. https://irportal.bis.gov.in/
· The committee approved the transfer of IS 12779: 1989 — ‘Rolling and cutting tolerances for hot rolled parallel flange beam and column sections’ from CED 07 to MTD 04 sectional committee.
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Annex-I
(Item 2)
Action Taken Report

	Sl No.
	Subject
	Decision taken in past meetings
	Action taken on the decisions of 46th TC Meeting
	Decision taken by the committee

	1. 
	New Standard on thin magnetic steel strip for use at medium frequencies - Both for CRNO and CRGO 
Doc No.: MTD/04/23958
	It was suggested by Mr Kapil Kapoor to adopt IEC standard 60404-8-8, standard for thin magnetic steel strip for use at medium frequencies - Both for CRNO and CRGO 
The committee after deliberation agreed that new standard on thin magnetic steel strip for use at medium frequencies needs to be formulated. Mr Kapil Kapoor of Thyssen Krupp was requested to fill the form provided at Annex IV of agenda for proposing new subjects.

During the last meeting committee after discussion requested Mr Kapil Kapoor to forward Annex IV for proposing new subject. Since Tata Cogent representatives were also present in the meeting, they were requested to assist Mr Kapil Kapoor with details required for filling up Annex IV.

After receipt of this, the same was to be forwarded to committee members, and if agreed by committee members and approved by Chairperson, the recommendation for formulating new standard on thin magnetic steel strip for use at medium frequencies, was to be forwarded to MTDC for approval of new subject.

The committee was informed that Annex IV was still awaited.

The committee noted the information. Shri Kapil Kapoor informed the committee that he will submit the requisite document by 15 January 2019. 
The duly filled template proposing new standard for use at medium frequencies was received on 12th June 2019 from Sh. Kapil Kapoor.
Convener of Panel-18, Shri Kapil Kapoor emphasized on the need to have standard on thin magnetic steel strip for use at medium frequencies - both for CRNO and CRGO and imparted the features of the new work item proposal (Appendix-2) to the members and vouched for adoption 
The Committee agreed to the proposal in-principle and advised the sub-committee to take further actions for adoption of the IEC standard expeditiously. Also, the Sub-Committee was advised to ensure that the   draft document would be circulated among ITMA and IEEMA during wide circulation. 

Also, the Committee advised the Sub-Committee to examine the adequacy of test methods covered in IS 649 for product covered under IEC  60404-8-8:2017 and decide on the matter.

The Subcommittee during its meeting held on 18 April 2022 requested Panel 2 to submit report by 30 June 2022 on adequacy of IS 649 for the proposed adoption of the product standard. 

Panel 2 held its meeting on 24 May 2022. Report is awaited. 

The Committee was informed by the Panel Convenor Shri Kapil Kapoor that IS 649 in its present was inadequate to test the products covered under IEC 60404-8- 8:2017, proposed to be adopted as an Indian Standard. 

The Committee requested the panel convenor either to modify IS 649 suitably for making it amenable for testing of the product as per IEC 60404-8-8:2017. Also, the Committee requested the panel convenor to provide WC draft as this would be an adoption of modified version of IEC 60404-8-8:2017. 

The Panel Convenor Shri Kapil Kapoor was requested to submit the desired draft amendment to IS 649 and the modified version of IEC standard within 15 days from the date of finalization of the minutes. 

Also, it requested Member Secretary to circulate the draft amendment on receipt of it from Panel Convenor, to members of both MTD 4 and MTD 4:3, giving a time period of 21 days for inviting comments.

The member secretary was also requested to send the modified version of IEC on receipt from from Panel Convenor Shri Kapil Kapoor for WC for a period of 1 month.
Report is awaited from convenor of Panel 2. 
Panel Convenor Shri Kapil Kapoor briefed the status to the subcommittee.
Accordingly, Subcommittee requested Panel Convenor to submit the report within 15 days from the date of finalization of the minutes.
Committee noted the status and requested the Panel Convenor Shri Kapil Kapoor to submit the report by 31 Dec 2022.
Panel 2 held its meeting on 02 Jan 2023 and agreed to consider an amendment to IS 649 to suit the needs for adoption of IEC 60404-8-8.
Draft amendment is awaited.
Draft amendment No.6 to IS 649 was awaited from the panel 2, for ensuring adequacy of IS 649 for adoption of IEC 60404-8-8.
During the meeting of subcommittee held on 11 April 2023, Convenor of Panel2, Shri Kapil Kapoor was requested to submit the draft amendment within 14 days.
Committee was briefed by the member secretary that adequacy of IS 649, with or without awaited modification, only helps manufacturers and testing labs in complying with the standard but it does not obstruct adoption of the IEC 60404-8-8 as an Indian Standard, as the comparison of other referred standards in IEC were only captured in national foreword, which would be comprising IS 649 as not identical with various IEC test method standards. On the above grounds, Member secretary requested the committee to agree with the proposal for sending the document for wide circulation.
Consequently, the Committee advised the Member Secretary to obtain consent from the subcommittee MTD 4:3 on the above proposal for wide circulation and apprise the same with them in due course for further action.

Subcommittee noted the information that an amendment to IS 649 was in process for enhancing the test frequency beyond 400 Hz, for making the standard amenable to cover test methods for thin magnetic steel strip for use at medium frequencies.

In this regard, panel convenor Shri Kapil Kapoor was requested to expedite action and submit their recommendation along with draft amendment within a month from the date of finalization of the minutes.

Further, the members of subcommittee were informed by the member secretary that the desired amendment would only facilitate giving an added advantage for testing as per IS 649 but do not substitute the referred IEC standards in the product Standard. In other words, the foreword of the product standard would be providing a degree of comparison between IEC standards on test methods and IS 649, which would be mentioned as not equivalent against the corresponding IEC standard. Accordingly, it was put forward that the desired amendment should not be construed as deterrent for going ahead with the adoption of IEC 60404-8-8:2017 and suitable changes to the foreword could be considered at a later stage after publishing the desired amendment for IS 649. Also, it was apprised that the product standard needs to be expedited on account of ensuring the quality of imports, which was substantiated through data received from Ministry of Steel and shared with Members during April/May 2023. 
As a result, the subcommittee during its meeting held on 28 July 2023 recommended to send the document intended for adoption of IEC 60404-8-8:2017 for wide circulation for 30 days with prior approval of TC.
Document to be sent for wide circulation for 60 days, as decided during 44th meeting held on 22 Sep 2023.
45th Meeting
The document MTD 04 23958 was sent for WC inviting comments till 05 Feb 2024.
Committee noted the status that the document MTD 04 23958 was in WC till 05 Feb 2024.
However, no comments were received on the WC draft.
The document may be finalized and sent for printing since, no comments were received.
46th Meeting
The committee noted the information and decided to finalize the document and send for printing. 

	The document was finalized and sent for printing. Currently, document is under publication.

	The committee noted the information.

	2. 
	New standard on “Wear and Abrasion resistant steel plates”

MTD/04/13289
	During the last meeting comments received from Volvo steel were discussed and after deliberation the committee did not agree to the comments. The committee after deliberation decided to send the document for wide circulation for two month.
The document placed at Appendix 16 is being prepared for wide circulation.
Before sending the draft for wide circulation, the draft was examined and observations were shared with the panel by MTD. Also, MTD had informed the panel convener that the composition of the panel was not balanced as there was no representation from User Industry. Subsequently, Panel meeting was held on 30 June 2020 to discuss on comments of MTD. Modified draft was received by MTD from the panel convener on 07 July 2020.
During the meeting, Member Secretary had informed the committee that the comments of MTD on the draft document were not addressed by the panel even in the modified draft submitted on 07 July 2020.
The Committee noted the information and requested the Panel Convener to submit the modified working draft along with work plan for validation of the grades to the sub-committee within 2 months.
Also, the Committee took note of the concerns raised by the Member Secretary on composition of the panel and advised sub-committee to reconstitute the panel by also having representation from the organizations JCB, Volvo, Caterpillar, Tata Hitachi and BEML. 
Further, the Committee requested, Addl Industrial Advisor to Ministry of Steel to arrange for requisite samples in due course in consultation with importers, necessitated for validation of properties in the draft standard.
Subcommittee during its meeting held on 18 April 2022, requested the convenor to P-Draft by 30th June 2022.
The Committee noted the status shared by Panel convenor   Sh Deepak Gupta. 
Also, the Committee discussed on possibilities of some of the varieties to be tested for validation of steel grades using steel produced domestically. It requested AM/NS to provide samples to panel for grades of lower hardness and requested Sh Parmjeet Singh (M/o Steel) to help the panel for getting grades of higher hardness from importers.
Further, Head MTD clarified to the Panel convenor that the panel report should be inclusive of grades of steel along with corresponding properties and acceptance criteria for validation of grades i.e. number of samples to be tested and also to specify coordination required both for collection of samples and getting them tested. Also, it was suggested by the committee that the samples for validation be got tested in any NABL/BIS approved Lab for steels. 
The Panel Convenor was requested to submit the panel report   within 15 days from the date of finalization of the minutes.
The report of the panel would be presented during the meeting by convenor of Panel 27 Shri Deepak Gupta, AM/NS.
Draft Standard is placed at Appendix-1(Pg 50-56).
Panel convenor, Shri Deepak Gupta, apprised the members of the contents of the report. 
Subsequently, Head MTD raised concerns on chemical composition, as there was no difference amongst the grades except for maximum allowable limit of carbon.
Accordingly, Panel Convenor informed the Subcommittee that the panel would revisit the TCs and share the report by 30 Nov 2022. 
Panel Convenor Shri Deepak Gupta, briefed the committee about the contents of the report and draft standard.
The Committee agreed to start the proceedings by initiating the process of testing and validation for grades covered in draft standard as mentioned below:
1) As-prepared samples for grades 400,450 to be send to MTD, BIS by AMNS. 
2) Cut -pieces of other grades from importers to be arranged by Ministry of Steel and to send the same to MTD, BIS. 
3) Testing of samples at CL, BIS subsequent to receipt of as-prepared samples from AMNS for all the grades.
Further, the Committee agreed to send the draft standard, Appendix-2(Pg 102-109), among members for P-circulation giving time for a period of 21 days from the date of finalization of the minutes.
NocommentsreceivedduringP-circulation. 
Samples of gradesISAR 400,450 and500weresentfortestingatBISlabforall testsbarringimpacttestat-40 DegC.
Testing would be carried out for free ofcost at CL, Sahibabad (BIS, lab) with exception of impact test at -40 Deg C which would be carried out M/s Spectro analytical lab for which AMNS agreed to bear the costs.
Committee noted the status and requested the Panel Convenor to examine the test reports and share their recommendation so that further action could be taken in due course.
Also, the Committee agreed to send the document for wide circulation, which was previously P-circulated among committee members, in case the desired panel recommendation states that the results of test report were substantiating the requirements as indicated in the P-circulated draft.
During the subcommittee held on 28 July 2023, the summary of the test results were apprised to the members by the Panel Convenor Shri Deepak Gupta (AM/NS).
Further, the modified draft on account of the satisfactory results validating the survey of MTCs of importers, involving stipulation of limits for tensile strength instead of a range in the earlier draft, is given at Appendix-2(Pg 37-42).
The Subcommittee recommended to send the document for wide circulation for 30 days with prior approval of TC.
The Committee noted the changes considered to the draft involving stipulation of limits for tensile strength instead of a range and agreed with the recommendation of the subcommittee to send the document given at Appendix-1 for wide circulation for 60 days with prior approval of TC.
Document to be sent for wide circulation for 60 days, as decided during 44th meeting held on 22 Sep 2023.
45th Meeting
The document MTD 04 13289 was sent for WC inviting comments till 05 Feb 2024.
Committee noted the status that the document MTD 04 13289 was in WC till 05 Feb 2024.
Comments received on the WC draft were resolved by Panel 27 and report was received from panel convenor Shri Deepak Gupta.


Accordingly modified draft was circulated in committee via mail dated 16.02.2024 and seeking approval for finalization and printing. Comments received were in agreement. 
Chairperson approval for finalization and printing was received on mail dated 21.02.2024.
The document was finalized and sent for printing and is currently under publication.
46th Meeting
The committee noted the information.
	The document has been published as IS 18809: 2024 – Wear and abrasion resistant steel sheet and plate – Specification. 

	The Committee noted the information. 



	3. 
	Revision of IS 9550 : 2001

Bright steel bars – Specification

Doc No.: MTD/04/24046
	The subcommittee examined the comments received on IS 9550 from various organizations. It decided to refer the matter to panel constituted at Item 4.3 above with a request to dispose of the comments within 3 months. 
Report awaited. 
Subcommittee noted the status and requested the panel convenor to submit the report within 45 days from the date of finalization of the minutes.
Committee noted the status and requested the panel convenor to expedite action.
Panel 28 held its meeting on 07 July 2023.
Report of the panel was shared with subcommittee during its meeting held on 14 July 2023.
Subcommittee deliberated o n the draft standard. The resultant draft incorporating the change is given at Appendix-6 (Pg 77-90).
Committee agreed to send the draft given at Appendix-7(Pg 159-172), for wide circulation for a period of 30 days.
45th Meeting
Document was sent for WC inviting comments till 11 Dec 2023.
Committee agreed with the recommendation of the subcommittee for having a working group comprising Sivakumar (JSW) Member Secretary, Saikat De (Sail-ISP), Sunita Minz (Sail-Bokaro) and B M Hasan to dispose off the comments received during WC and submit the revised draft within 15 days from the date of finalization of the minutes.
46th Meeting
The committee noted the status that document has been finalized and sent for printing.
	The document has been Published as IS 9550: 2024

	The committee noted the information regarding publication of IS 9550: 2024.

Comments were received during the meeting from MR. Saikat De and Mr. Shivam Ahuja wherein they sought clarification on clause 1.2 of IS 9550 : 2024, wherein it is mentioned that 
“1.2 This document does not apply to the following steel qualities: 
a) Steel for cold heading/cold extrusion applications — Wrought carbon and low alloy steels as per IS 11169 (Part 1);
 b) Steel for cold heading/cold extrusion applications — Stainless steels as per IS 11169 (Part 2); 
c) Tool steels as per IS 3748; and d) Stainless steel semi-finished products, bars, wire rods and bright bars as per IS 6603.”
 The committee was requested to clarify that if any grade is not covered under the exempted standards viz IS 11169 part 1, IS 11169 Part 2, IS 3748 and IS 6603, will the same be covered under IS 9550. 
 
Members of Panel 29 were requested to further deliberate and share their comments on the subject matter within 30 days from the finalization of minutes. 

	4. 
	Revision of IS 11587 : 1986
Specification for structural weather resistant steels
	A Panel 19 consisting of following members was formed for revision of IS 11587:1986 Structural weather resistant steels 
1. Mr Jayanta K Saha -  INSDAG – Convenor
1. Mr Deepak Gupta – Essar Steel
1. Mr A Dagupta – SAIL, RSP
1. Mr Avtar Singh – Tata Steel
1. Mr Devasish Mishra, JSW, Bellary
1. Mr M Borkar – JSPL
1. Representative from RDSO
During the last meeting committee requested the panel to provide the revised draft based on comments received and agreed by committee by incorporating above proposed changes to BIS. The revised draft was then to be sent for wide circulation for one month.
The draft placed at Appendix 12 is being prepared for wide circulation.
Comments on the working draft was shared with panel convener on 25th June 2021 and placed at Appendix-9. Revised draft was awaited.
Convener of Panel-19, Dr Jayanta Saha, briefed the committee about the status of the revision (Appendix-9).
The Committee noted the status and requested Panel Convener to submit the modified draft to the Sub Committee within One Month. 
Subcommittee requested the Panel Convenor to submit the P-Draft by 20th June 2022. 
The committee noted the status briefed by Sh G V Ramana (representing Panel Convenor Sh Devashish Mishra, JSW) and informed that comments of MTD were duly addressed in the final draft, which were observed to be in review mode capturing the comments of MTD and reply of panel convenor. However, the draft was devoid of desired panel draft and consolidated comments from panel members which were duly addressed in shaping the final draft for revision. 
Head MTD clarified to the Panel convenor that it was desirous of having a report from panel convenor incorporating references of national/ international standards for the changes suggested for revision of the standard and should also be including the decision of the panel along with the changes therein against all the comments received from members of panel.
The committee requested the convenor of panel 7 to submit the report within 07 days from the date of finalization of the minutes. 
Also, it requested Member Secretary to circulate the P-draft on receipt of it from Panel Convenor, to members of both MTD 4 and MTD 4:3, giving a time period of 21 days for inviting comments.
Amendment No. 1 to IS 11587:1986 was issued in August 2022, on account of 41st meeting of MTD 4 held on 28 July 2022, for catering the need of container manufacturers. The grade SPA-H and SPA-C (JIS G 3125) were incorporated in the standard through the amendment. 
Subcommittee requested the Panel Convenor to submit its report by 30 Nov 2022.
Committee noted the status and requested the Panel Convenor Shri Devasish Mishra to submit the report within 30 days from the date of finalization of the minutes.
Report is awaited from Panel. Also, nominations to be obtained from IR class and RDSO.
During the meeting of subcommittee held on 11 April 2023, on behalf on Panel convenor of Panel 7, Shri G V RamanaSought45daystimetosubmitthereport.
Committee noted the status that convenor of Panel 7 Sought 45 days time from 30 April 2023 to submit the report.
Further, the Committee advised the Panel Convenor to hold a physical meeting in the Month of May 2023 and finalize the pending action(s) on priority.
As desired by the committee, Panel held its meeting on 09 June 2023.
The report received from the panel on account of its meeting held on 09 June 2023, is given at Appendix-3 (Pg 43-55).
Subcommittee during the meeting held on 28 July 2023, requested the Convenor of Panel 7 to expedite action and submit the desired draft, as mentioned in the report, within 45 days from the date of finalization of the minutes.
The Committee examined the desired draft for revision of IS 11587:1986, which was circulated as addendum to the agenda and agreed with the changes as suggested by the panel. 
Document to be sent for wide circulation for 30 days, as decided during 44th meeting held on 22 Sep 2023.

	The document has been P-circulated on 07-11-2024 for 14 days.

MTD 04 (26897)





	1. The committee noted that document is under P-circulation till 21 November 2024.
2. If no comments are received on P-draft, the document shall be sent for wide-circulation for 30 days. 
3. If no comments are received on WC-draft, the document shall be sent for printing.

	5. 
	
Revision of IS 2507: 1975
Cold-rolled steel strips for springs
MTD 04 (26223)
	Comments received from Bhushan Steel Ltd, Maharashtra
During the previous meetings the committee discussed the draft revision and after deliberation some of the committee members requested for some more time to go through the revised standard and give comments on same. The committee agreed to give 21 days to the committee members to give their comments on the draft. In case no comments are received in this period, the draft shall be sent for wide circulation for one month after taking approval of Chairperson MTD 4.
Vide email dated 3/4/2018 following clarification has been sought from Mr Murlidhar of Bhushan Steel for which reply is awaited.
“In the covering letter attached you have informed that for revising this standard you have taken help of ISO 4960. You are requested to kindly inform whether the ISO 4960 can be adopted in total replacing the current standard or only a few clauses need to be taken from ISO 4960.
Also as understood the changes made by you are highlighted by red colour. You are requested to inform whether the changes made are as mentioned in ISO standard particularly for chemical composition, physical properties, heat treatment temperature .
During the last meeting Committee decided that the Bhushan Steel should send their comments with justification in the comment format. Mr Murlidhar agreed that he shall send the same to BIS in one week’s time.
The same shall then be forwarded to committee member for 21 days for comments and in case no comments are received the revised document may be sent for wide circulation for one month.
The committee noted the information and after deliberation decided that as no reply has been received from Bhushan Steel the draft document placed at Appendix 14 may be sent for wide circulation for one month.
Observations made by Member Secretary, while preparing the draft for wide circulation, were shared with Panel for disposal (see Appendix-11 pg 147-156).  Reply is awaited from the Panel Convener.
The Committee took note of the comments of MTD (Appendix-11) and advised the Sub-Committee to take decision on the matter.
Subcommittee referred the matter to panel 11 to examine the working draft received from Tata-BSL Ltd earlier and submit the P-Draft by 20th June 2022. 
The committee requested the convenor of panel 11 to submit the report within 15 days from the date of finalization of the minutes. 
Report is awaited from Panel 11. 
Subcommittee requested the Panel Convenor to submit its report by 30 Nov 2022.
Committee noted the status and requested the Panel Convenor Shri Avtar Singh Saini to submit the report within 30 days from the date of finalization of the minutes.
ReportisawaitedfromPanel11.
Subcommittee during its meeting heldon11April2023hadadvisedthepaneltoexpediteaction.Also,panelwasalso advised for considering adoptionofISO 4960.
Committee noted the status and requested Panel 11 to hold a physical meeting in the Month of May 2023 and finalize the pending actions on priority.
As desired by the committee, Panel held its meeting on 08 June 2023.
Report is awaited from Shri Ravindra Gujar (M/s Tata Steel Ltd) and requested Member Secretary to ensure follow up action and obtain the report within 45 days.
For focusing more on the matters related to exigency cited by Ministry of Steel for formulation of standards on electrical steels for medium and high frequency, abrasion resistant steels, Zn-Ni coated steels, medium carbon cold-rolled steels etc for ensuring quality of imports, the committee decided to merge IS 7226 and IS 2507.
Accordingly, it requested Shri Mohammed Basha (AM/NS) to formulate a draft merging both IS 7226, IS 2507, further deriving assistance from other national/international standards on the subject and on account of import related data from Ministry of Steel. Shri Basha was also requested to submit the draft within 30 days from the date of finalization of the minutes.
Members including subcommittee were requested to examine the resultant draft and share their views within 07 days from the date of its circulation and it also decided that in case of no comments the document would be sent for wide circulation for 30 days.
Drafts for revision of IS 2507/7226/4397 was entrusted to Shri Mohammed Basha (AM/NS).
45th Meeting
Subcommittee, during its meeting held on 08 Dec 2023, noted the status and requested Shri Mohammed Basha (AMNS) to expedite action.
Committee noted the status and requested from Shri Mohammed Basha (AMNS) to submit the report within 30 days from the date of finalization of the minutes.
Draft received from AM/NS has been placed below:



46th Meeting
The committee decided to circulate the document among the committee members as P-draft for 21 days and the committee also decided to parallelly check the document with IS 4397 for possible merging.
	The document was circulated as P-draft among the members on 24 July, 2024 with comment ending date 14 August, 2024.
Comments received on the P-draft is placed below:


Further, Comments received on IS 2507:1975 are placed below:


Also, status of study for possible merging with IS 4397 is to be reviewed.


	The committee after deliberation decided to forward the comments to WG02 for further deliberation and if agreed,  prepare the modified draft and forward the same to BIS within 15 days.


	6. 
	Revision of IS 2062 : 2011
Hot Rolled Medium and High Tensile Structural Steel 
	In the 32nd meeting, comments received from Mr P.K. Patra, JSW Steel limited were considered and after deliberation the committee decided that some more study is required before permitting higher level of nitrogen in IS 2062:2011. The committee requested Mr P.K. Patra to undertake the study and get the high nitrogen level steel samples tested in WRI, BHEL, Trichy and welding laboratory of Tata Steel and present the findings in the next meeting.
Comments received from JSW and TATA Steel were discussed and after deliberation the committee decided not to increase the permissible nitrogen content without testing as decided in last meeting.  The comments of JSW were agreed. The amendment was discussed and after deliberation and as pointed by Power Grid, the committee did not find any justification for increasing the chemical composition limits and decreasing the elongation values of existing grades. The committee thus decided to remove this from the proposed amendment. JSW informed that they shall provide justification for the same.
During the last meeting justification received from JSW for amendment was discussed and after deliberation the committee agreed to the justification provided. The committee also discussed the comments received from DSP and the following decision was taken for the comments made
Point 1 and 2 was not agreed by the committee since there is no change in carbon equivalent.
Point 3 was agreed by the committee and it was decided that in the amendment it will be mentioned that the elongation was for transverse/longitudinal direction. 
It was decided to circulate the revised amendment among the committee members for 21 days and in case no comments are received the same was to be sent for wide circulation for one month.
The draft amendment was revised as per the comments received and agreed to by the committee and sent for circulation among the members of the committee on 14/10/2018. Following comments were received from Tata steel:


The comment received was discussed and committee after deliberation and reviewing the draft amendment decided to modify the amendment. The committee requested the member secretary to circulate the modified amendment placed at Appendix 8 among members for 14 days. In case no comments are received the modified amendment will be sent for wide circulation for one month.
The committee also deliberated and decided to include Quenched and Tempered grades for higher strength material for structural use. It requested the panel revising IS 2062 to consider incorporating quenched and tempered grades in the existing standard or consider a new standard on the same.
The committee noted the information and after deliberation decided to refer the matter again to the panel and requested them to submit the draft revision of document within the period of two months. The Draft revision then received will be send in wide circulation for the period of one month in consultation with the Chairperson.
The comments of MTD for want of justification for the proposed changes seeking details of reference in national/International standards was awaited from the Panel (Appendix-17).
The Committee took a note of the comments of MTD (Appendix-17) and requested convener of Panel-17 to submit the modified draft to the sub-committee within three weeks.  
Subcommittee reconstituted panel 7 and requested them to submit the P- Draft by 30th June 2022.
The committee noted the status briefed by Shri G V Ramana on behalf of convenor Shri Devashish Mishra. 
The committee requested the l convenor of panel 7 to submit the report, indicating references of national/ international standards for the changes suggested for revision of the standard and also including the decision of the panel along with the changes therein against all the comments received from panel members, within 15 days from the date of finalization of the minutes. 
Also, it requested Member Secretary to circulate the P-draft on receipt of it from Panel Convenor, to members of both MTD 4 and MTD 4:3, giving a time period of 21 days for inviting comments
Meeting of panel 7 was held on 26 July 2022.
Minutes of the meeting, Annex-1 to the minutes and draft standard for revision of IS 2062:2011 is placed at Appendices- 3, 4 & 5 (Pg 79, 80-84, 85-100). 
Member Secretary was advised to circulate the working draft along with the minutes inviting comments from members of both MTD 4:3 and MTD 4, giving them a time period of 15 days. 
The Committee was informed by the member secretary that no comments were received from subcommittee on the draft document during P-circulation culminated on 09 Dec 2022.
Accordingly, the Committee agreed to send the draft standard, placed at Appendix-10 (Pg 102-109), for wide circulation for a period of 30 days.
Draft for revision of IS 2062 is being sent for wide-circulation.
Further, during subcommittee meeting held on 11 April 2023, Shri G.V. Ramana was requested to submit proposal for coming up with Q&T structural steel, which is intended to be covered under a new standard IS 2062 Part 2.
Committee noted the status and requested the Member Secretary to send the document for WC for 30 days within 15 days from the date of finalization of the minutes.
Further, the Committee advised the Convenor of Panel 7 to hold a physical meeting in the Month of May 2023 and finalize the pending action(s) on priority.
Subcommittee noted that the report was provided by the panel on account of its meeting held on 09 June 2023 and was given at Appendix-2. 
Further, the Subcommittee during its meeting held on 28 July 2023 requested the Convenor of Panel 7 to expedite action and submit the desired draft, as mentioned in the report, within 30 days from the date of finalization of the minutes.
Draft standard for Q&T structural received from the panel convenor is given below:
[image: ]
As the desired draft for formulation of Q&T structural steel was circulated as addendum to the agenda, making it now feasible to revise IS 2062:2011 as IS 2062 Part 1 for non-alloy structural steels and IS 2062 Part 2 for Q&T structural steels.
Committee decided to send the draft finalized earlier during Dec 2022 for wide circulation for 30 days for revising IS 2062:2011 as IS 2062 Part 1 and to send the draft for wide circulation for a period of 60 days for the purpose of formulation of IS 2062 Part 2.
45th Meeting
Documents were being sent for wide circulation.
Committee noted the status that the documents would be sent for wide circulation for 30 days within a month from the date of finalization of the minutes.
The documents still needs to be wide circulated for 30 days.




46th Meeting
The committee decided to wide circulate both IS 2062 (Part 1) and IS 2062 (Part 2) for 30 days

	The documents have been P-circulated on 11 September, 2024 with comment ending date 02 October, 2024. 
IS 2062 (Part 1) - MTD/04/26191 
IS 2062 (Part 2) - MTD/04/26552

General and editorial comments received on both documents. Comment received from CED 7 to modify sl. viii of table 4 as IS 2314 part-1 instead of IS 2314. No technical comments.

The document after incorporating the above general and editorial comments may be sent for wide-circulation.
Additional comment has been received 
4. From CED, BIS to exclude hot rolled sheet pile from scope of IS 2062 : 2011. (see Item 4)
5. From Mr. Saaqib Raahi, Sc. C of MTD.(see Item 4)

	The documents shall be sent for wide-circulation for 30 days after incorporating the general and editorial comments received. If no comments are received on WC-draft, the document shall be sent for printing.

Regarding comment received from CED – The Committee after deliberation decided that it is not advisable to prepare a separate product standard for sheet pile as IS 2062 is not a raw material to IS 2314 but the bloom/slabs etc. are directly hot rolled to sheet pile section. It is thus more appropriate to refer IS 2314 for dimensional purposes in IS 2062.

Regarding comment received from Mr. Saaqib Raahi- The committee after deliberation did not agree with comments as the current specified level of 0.012 percent nitrogen is good enough and any further increase in the nitrogen content may lead to adverse effects on other properties. However, to make it more clear, it was decided to mention nil tolerance in table 3 of IS 2062. Since the standard is already under revision, it was decided to forward these comments to the concerned panel (Panel 7).  


	7. 
	Revision of IS 10748 : 2004
Hot Rolled Steel Strip for Welded Tubes and Pipes
	During the last meeting comments received from JSW on the proposal far amendment in IS 10748 received from Mr B B Prasad of Tata steel were discussed and after deliberation the committee agreed to the comments made. It was decided that Mr B B Prasad shall draft an amendment to IS 10748 based on the agreed comments. The draft amendment shall then be circulated within MTD4 and MTD 19 committee member for 21 days and in case no comments are received , the same shall be sent for wide circulation for one month.
Draft amendment received from Mr. B. B. Prasad is given below


The committee discussed the draft amendment and after deliberation decided to circulate the amendment among committee members of MTD 4 and MTD 19 for 21 days and if no comments are received send the draft amendment for wide circulation for one month.
The committee took note of the status and requested Member Secretary to take action.
Subcommittee examined the matter and requested Panel 7 to submit their report by 20 June 2022
The Committee noted the status and requested Convenor of Panel 7 to submit their report within 15 days from the date of finalization of the minutes.
Comments were received from AM/NS.
Panel 11 is requested to dispose them off and submit the modified amendment.
Panel Convenor was requested to submit the report by 30 Nov 2022.
Report is awaited from Panel 7.
Panel Convenor was requested to submit the report within 15 days from the date of finalization of the minutes.
Committee noted the status and requested the panel convenor to expedite action on submitting the report.
Report is awaited from Panel 7.
Committee noted the status that convenor of Panel 7 Sought 45 days’ time from 30 April 2023 to submit the report.
Further, the Committee advised the Panel Convenor to hold a physical meeting in the Month of May 2023 and finalize the pending action(s) on priority.
Report provided by the panel on account of its meeting held on 09 June 2023 is given at Appendix-3. 
During the meeting held on 28 July 2023, Subcommittee requested the Convenor of Panel 7 to expedite action and submit the desired draft standard, as mentioned in the report, within 60 days from the date of finalization of the minutes.
The Committee requested the panel convenor Shri Devashish Mishra(JSW) to submit the desired draft within 30 days from the date of finalization of the minutes.
45th Meeting
Requested the panel convenor to submit the draft standard for revision of IS 10748.
The draft received from the panel Convener was discussed in meeting and members were requested to examine the draft and share their comments by 29 Feb 2024.
No comments were received from the members on the draft document till date.


46th Meeting
The committee decided to wide circulate the document for 30 days.
	The document still needs to be wide circulated. 
The committee may decide.



	While drafting the standard for wide-circulation, certain shortcomings were noticed. It was decided that the member secretary will resolve the same with Mr. G V Ramana (JSW), within 15 days and the draft to be sent for wide-circulation for a period of 30 days.  

	8. 
	Harmonization of Indian Standard with ISO standards
	The Committee noted the status and advised Sub-Committee reconstitute the Panel -17 by substituting the retired or moved away personnel by the existing personnel representing the same organization in MTD 4. 
Further, the Sub-Committee to submit its recommendation to the Committee in due course.
The matter has been referred to panel 7 with a request submit report to the subcommittee by 30th June 2022.
The Committee noted the status and requested Convenor of Panel 7 to submit their report within 15 days from the date of finalization of the minutes.
Report is awaited.
Panel Convenor was requested to submit the report by 30 Nov 2022. 
Committee noted the status and requested the panel convenor to expedite action on submitting the report.
Report is awaited from Panel 7.
Report provided by the panel on account of its meeting held on 09 June 2023 is given at Appendix-3 to the agenda.
Committee examined the report and requested member secretary to take it up with SARSO accordingly during its next meeting. 
Requested Member Secretary to prepare a report to be shared with SARSO Secretariat.
45th Meeting
Committee considered the request of Member Secretary for sending the report to SARSO within 90 days from the date of finalization of the minutes.
46th Meeting
The report is to be sent to SARSO.
The committee noted the information.
	The report is to be sent to SARSO.

	The committee noted the information.

	9. 
	Documents sent for wide circulation
	45th Meeting
Sent the following documents for print:
MTD 4 23033 - Hot-Dip Zinc- Aluminium-Magnesium Alloy Coated Steel Sheets Plates and Strips
MTD 4 23040 - Steel Plates and Strips For Pressure Vessels Used At Moderate And Low Temperature
MTD 4 23086 - Steel Plate For Pressure Vessel For Intermediate And High Temperature Service Including Boilers
MTD 4 22863 -Continiously Pre-painted Galvanized Steel Sheets& Strips
MTD 4 11513 - IS 513 (Part 2) : 2016 - Amendment No 1
MTD 4 13189 - IS 513 (Part 1) : 2016 - Amendment No 2

Report was awaited from panel convenor on documents MTD 4 22826 and MTD 4 22804.

Committee noted that the following documents were sent for printing:
MTD 4 23033 - Hot-Dip Zinc- Aluminium-Magnesium Alloy Coated Steel Sheets Plates and Strips
MTD 4 23040 - Steel Plates and Strips For Pressure Vessels Used At Moderate And Low Temperature
MTD 4 23086 - Steel Plate For Pressure Vessel For Intermediate And High Temperature Service Including Boilers
MTD 4 22863 -Continuously Pre-painted Galvanized Steel Sheets& Strips
MTD 4 11513 - IS 513 (Part 2) : 2016 - Amendment No 1
MTD 4 13189 - IS 513 (Part 1) : 2016 - Amendment No 2
Committee requested the panel convenor to submit report on comments received on WC drafts of MTD/04/22826 and MTD/04/22804 within 60 days from the date of finalization of the minutes.

Report on comments received during WC is still awaited from Panel convenor on documents MTD/04/22826 and MTD/04/22804.





Following documents have been published:
1. MTD/04/23033 - IS 18513 : 2023
2. MTD/04/22863 - IS 14246 : 2024
3. MTD/04/11513 - IS 513 (Part 2) : 2016 - Amendment No 1
4. MTD/04/13189 - IS 513 (Part 1) : 2016 - Amendment No 2

Following documents are under publication department for printing:
1. MTD/04/23040 - Steel Plates and Strips for Pressure Vessels Used at Moderate and Low Temperature Specification (Fourth Revision)	
2. MTD/04/23086 - Steel Plate for Pressure Vessel for Intermediate and High Temperature Service Including Boilers - Specification (Fourth Revision)
46th Meeting
The committee noted the status of the documents and decided to send the following documents for printing, stating that the comments received on the WC documents have already been resolved in the previous meeting:
1. MTD/04/22826 - Pre-Painted Aluminium Zinc Alloy Metallic Coated Steel Strip and Sheet -Specification (First Revision of IS 15965)
2. MTD/04/22804 - Hot Dip Aluminium-Zinc Alloy Metallic Coated Steel Strip and Sheet – Specification (First Revision of Is 15961)
	Following documents have been published:
1. MTD/04/23040 - Steel Plates and Strips for Pressure Vessels Used at Moderate and Low Temperature Specification (Fourth Revision)	IS 2041 : 2024
2. MTD/04/23086 - Steel Plate for Pressure Vessel for Intermediate and High Temperature Service Including Boilers - Specification (Fourth Revision) IS 2002 : 2024

Clarity required on following documents w.r.t to comment resolution.
6. MTD/04/22826 - Pre-Painted Aluminium Zinc Alloy Metallic Coated Steel Strip and Sheet -Specification (First Revision of IS 15965)	
7. MTD/04/22804 – Hot Dip Aluminium-Zinc Alloy Metallic Coated Steel Strip and Sheet – Specification(First Revision of Is 15961)

In ‘131st Meeting of Technical Committee for clarification of Steel Grades’, held on 18.10.2024 onwards, MoS proposed for the inclusion of pure Al coating and 90 % Al and 10 % Si coating also in IS 15961.

Also, comments received on IS 15965: 2012 and IS 15961 : 2012. (see Item 4)



[bookmark: _MON_1792908087]

	The committee decided to refer the clarification of MTD/04/22826 and MTD/04/22804 and comments received on IS 15965 and IS 15961 to Mr. Basha and Mr. Chanchal Karmakar and resultant draft shall be sent for printing.

The committee also deliberated on the proposal of MoS and informed that these are already getting covered in new standard of Al-Si coated steel.



	10. 
	Comments on IS 648 : 2022
Amendment 1 to IS 648 : 2022
Cold rolled non-oriented electrical steel sheet and strip - Fully processed type - Specification 

	M/s Posco Maharashtra Ltd was requested to submit draft amendment for IS 648:2022 for inclusion of the grade 35PN440.
Committee noted the status during its meeting held 0n 28.04.2023.
Draft amendment received from Panel 2 is being examined.
Committee noted the information and requested the panel convenor to expedite the matter.
45th Meeting
Draft amendment No. 1 was circulated along with the agenda, as recommended by subcommittee during its meeting held on 08 Dec 2023. 
Committee agreed with the recommendation of the Subcommittee recommended to send the draft 


document for WC for 30 days.
46th Meeting
The document still needs to be wide circulated for 30 days.
The committee decided to wide circulate the draft Amendment-1 to IS 648: 2022 for 30 days.
	The document has been wide circulated on 30-08-2024 for 30 days
MTD 04 (26436)
Comments received on WC-draft is placed below:


Further, comment received on from Mr. Yogesh Sonawane of POSCO, Maharashtra for inclusion of grade and thicknesses in IS 648 :2022 which is intended to be used in EV’s.( see item 4 )

	The committee deliberated on the comments received from Mr. Ravi Bhagat of CSCI steel corporation and suggested that validation and references are required.  The committee referred the comments to Panel 2 for further deliberation and if agreed, the panel was requested to submit the modified amendment draft within 30 days.



	11. 
	Comments on IS 3024
Grain oriented electrical steel sheet and strip
Amendment 3 to IS 3024: 2015
MTD04 (26473)

	Request was received from ITMA for inclusion of 0.20 mm thickness. Matter was referred to Panel 2.
Draft amendment received from Panel 2 is being examined.
45th Meeting
Report was requested from the Panel Convener.
Committee requested the panel convenor to submit the report within 30 days from the date of finalization of the minutes.
A meeting of Panel 2 was held on 16 April 2024 to discuss the comment received from ITMA for introducing thicknesses 0.18 mm and 0.20 mm and the panel members agreed to include these thickness grades. (Reference was cited to IEC 60404-8-7 and ASTM A876.)
46th Meeting
The committee after deliberation decided to issue amendment-3 to IS 3024: 2015. While deliberating on the proposed amendment the committee not agreed with Sl No. 4 and 5 of Note and decided to refer the proposed amendment to Panel 2 for discussion. 
	The decision of panel 2 on the modification was received from Panel Convenor, Shri Kapil Kapoor and based on meeting between Member secretary and panel convenor, P-draft was finalised on 28.08.2024. 

The draft was P-circulated on 30.08.2024 for 21 days.

The document has been Wide-circulated on 07 October, 2024 with comment ending date 06 November, 2024. 
Comments received on Nippon steel on the WC draft are placed below:


New draft amendment proposed by Shri Kapil Kapoor 


However, purpose /justification/ references are not provided yet.
	The committee after deliberation decided to send the document for printing after including sl. no. 2 comment from Nippon steel. Rest of the comments were not accepted by the committee citing, these provisions are in accordance with international standard. 
The modified amendment draft, which is to be sent for printing is placed below:



The committee decided to P-draft the new amendment proposed by Shri Kapil Kapoor, for 21 days. If no comments received on the p-draft, it may be sent for WC for 30 days.






	12. 
	Comments on IS 277
Galvanized steel strips and sheets (Plain and Corrugated) – Specification
Amendment 2 to IS 277 
	The subcommittee deliberated on the comments from M/s Posco Ltd on IS 277:2018 and agreed to issue an amendment so that irrelevant content on publishing of new standard on galvanized steels for automobiles could be deleted from IS 277:2018.
Contents of the Draft amendment were finalized.
45th Meeting
Draft Amendment No.2 was prepared and circulated along with the agenda as recommended by the subcommittee during its meeting held on 08 Dec 2023. needs to be prepared and circulated.
Committee agreed with the recommendation of the Subcommittee recommended to send the draft document for WC for 30 days.  See, Appendix-3, Pg 56.
46th Meeting
The committee noted the status that document still needs to be wide circulated for 30 days. 
The committee decided to wide circulate the draft Amendment-2 to IS 277 : 2018 for 30 days.




	The document has been wide-circulated. (Comment last date 11.10.2024)
MTD 04 (26438)
Comments received on WC-draft are placed below:




	The committee agreed with comments and decided to send the document for printing after modifying the draft in line with clause 10.8 of IS 18513.

	13. 
	New Standard
Hot-rolled medium and high carbon steel sheets, plates and strip
	Report received from intern was shared with members.
Committee agreed to formulate standards on the new subject.
45th Meeting
During special TC meeting held on 10 Nov 2023, committee agree to commission a R&D project proposal and finalized terms of reference for the same. 
Committee noted that the ToR was submitted to screening committee of BIS.  
Bids have been received on the ToR floated which will be taken up by screening committee.
46th Meeting
The committee noted the information.
	R&D under progress with Dr. Kuntal Maji, NIT Jamshedpur
	The committee noted the information and requested Mr. Saikat De and Mr. G V Ramana to continuously monitor the progress and to study the possibility of scope extension of this new standard for cold-rolling purposes as well.



	14. 
	Revision of IS1875: 1992
Carbon steel billets, blooms, slabs and bars for forgings
MTD 04 (26252)
	ThefollowingpanelwasformedforrevisionofIS1875:
1. Mr. D. Karmarkar SAIL–Convenor
2. Mr. Sanjay Roy, RINL-Member
3. Mr. Devashish Mishra, JSW–Member
4. Mr. P.K. Biswal, Kalyani Carpenter Special Steel Ltd, Pune – Member
5. Mr. Dinesh Singh,
6. Vardhman Steel –Member
7. Dr M Krishnamurthy, CQA (metals)– Member
8. Member from DSP
During the last meeting the comments received from Vardhman steel were discussed and agreed. Based on the comments and the discussion held in the meeting, it was decided to revise draft of IS 1875 and Mr. Karmarkar was requested to send the revised draft to BIS. The revised draft thus received was to be sent for wide circulation for one month. The committee noted the information and requested the panel again to send the revised draft to BIS by 30 April 2019 and the document thus received shall be sent for wide circulation for one month. Comments on the draft were circulated to Panel Convener on 25 June 2021. Modified draft was awaited. Member Secretary informed the committee about co -existenceofthegradesofIS1875inIS13352, an Indian Standard covering steel produced through continuous casting route. The Committee noted the observations and advised Panel-4 to submit the modified draft to the Sub-Committee within one month. Also, the Sub – Committee was advised by the Committee to reconstitute the panel by getting revised nominations from SAIL-RDCIS and by also inducting SAIL –ISP (Sh SK De). The subcommittee during its meeting held on 28 June 2022 deliberated ontheneedforhavingIS1875andagreedthatthestandardshould continue to serve steel stock for forging quality produced through ingot route.
Accordingly, it reconstituted the panel4 and requested them to share P-draft within three months for reviewing both IS 1875 and IS13352.Composition of reconstituted panel 4 was mentioned below:
1. SAIL RDCIS, Sh S.K. Jha, convenor
2. Saarloha Steels Ltd,
3. JSW, Salem
4. Tata Steel Long products, Dr T. Bhaskar
5. Bharat forge
6. CHW forge
7. Forging Manufacturers association
8. L&T
9. Mukand Sumi Steels Ltd
The Committee noted the status and recommended to have Shri S K De (SAIL-ISP) as convenor of Panel 4replacingShri SK Jha SAIL-RDCIS.
Also, it requested the panel on reviewing the proposal of having individual standards on Steels for forging stock both for continuous casting and ingot route respectively.
Report awaited from Panel 4.
Convenor of Panel 4 was requested to expedite action and share the report within 45 days from the date of finalization of the minutes.
Nominations were obtained from AIFI. Nominations were still awaited from saarloha, CHWforge and L&T.
Further, meeting of Panel 4 was held on 02 March 2023. On the basis of panel report (Appendix-1,pg48) and the draft (Appendix-2,pg49-66), subcommittee recommended for sending the draft document for wide circulation.
Committee agreed to send the document for wide circulation. However, it advised Member Secretary to obtain consent from members of MTD 16 on the proposal for wide circulation. 
The   draft   was   shared   with members of MTD 16 during its 25th meeting held on 11 May 2023.
It is informed that no comments were received from members.
However, Panel Convenor Shri Saikat De, who was also a member of MTD 16, informed the members that the draft presently was devoid of the grades mentioned in the standards IS 5517(Q&T), IS 4432 (case hardening) and IS 3930(Flame and Induction hardening). Accordingly, the Subcommittee agreed to incorporate them and requested Shri Saikat De to provide the draft within two days so that the same could be   circulated as Addendum to the minutes. Draft received from Shri Saikat De was examined and shared with the members.
The draft was also discussed with the members of MTD 4 during its 44th meeting held on 22 Sep 2023.
Committee agreed to send the draft for wide circulation for a period of 30 days.

However, it advised member Secretary to seek prior consent from MTD 16 for WC.
45th Meeting
As, desired by the TC, consent was obtained from MTD 16 during its 26th meeting held on 12 Oct 2023.
Committee noted the status that the document is being sent for wide circulation for 30 days.
46th Meeting
The committee noted the status that document still needs to be wide circulated for 30 days. 
The committee decided to wide circulate the document for 30 days.


	The document has been P-circulated on 12-09-2024 for 21 days
Comments received on the P-draft is placed below:



	The committee decided to refer the comments to Mr. G V Ramana and Mr. Saikat De and submit final report within 15 days from the finalization of the minutes and then send the document for WC for 30 days.

	15. 
	AmendmentNo.2to IS280 : 2006
Mild steelwire forgeneral engineering purposes

Doc No.: MTD/04/24300
	The committee after deliberation decided that MTD 24may be requested to consider revision of IS 4826basedon ISO 7989 on priority, since IS 280 is proposed to come under Mandatory certification. The committee also decided the following two members may also beallowedtoparticipateinMTD24meetingwhenrevisionof IS4826 is discussed.

Mr. Nirmal Saraf-SWMAI
Mr. Shishir Desai–Tata steel Wires division.

The committee noted the information. Revised draft for revision of IS 280 was tabled by Shri Shishir Desai and is placed at Appendix15.The committee deliberated over the document and decided to send the document for wide-circulation for one month.

ThisissuewasdiscussedinthemeetingofMTD24andthe committee after deliberation decided that since IS4826 is cross referred in 18 Indian Standards it would not be appropriate to make any changes in the same. The committee suggested that the changes may beincorporatedintheproductstandardi.e.,IS280ifagreedbyMTD4committee.
The committee noted the status and requested member secretary to circulate the P-draft to its members as well along side members of MTD 4:2.
As only one clause was being modified through the proposed revision, it was put forward by Shri Shishir Desai to consider amendment instead of revision. Draft amendment has been prepared considering the above and comments received from CMD-II raising concern on coating requirements for galvanized wire of sizes under 0.2 mm and over 10 mm.
Draft amendment received from Shri Shishir Desai on 3rd April2020isplacedatAppendix-12 (Pg157-158).
Further, the Committee advised Sub-Committee to decide on the matter.

The subcommittee examined the comments of MTD and agreed that there was need to specify coating requirements for electrogalvanized wires as well.
Further, the members were informed about technological developments in production of EG wires upto 300 gsm, at par with HDG wires.

Accordingly, the members agreed to modify cl 11 of draft amendment so that requirements reproduced from IS 4826 holds applicable to zinc coating wires regardless of them being HDG or EG.

Member secretary was requested to modify the amendment and do P-circulation among member within 21 days from the date of finalization of the minutes.
Draft amendment was shared as addendum to the agenda.

During the meeting, Shri Shishir Desai expressed that the draft amendment circulated as an addendum to the agenda comprised of requirements as per IS4826, which were obsolete, instead of the desired requirements prevalent in the industry, which were asper ISO 7989-2. Also, it was informed to the members that the draft amendment circulated during Dec 2020 was comprising of requirements as per ISO 7989-2.

The subcommittee  examined the requirements and recommended to send the modified draft amendmentforwidecirculationwithpriorapprovalofMTD4.

Subcommittee was informed that the Draft amendment was being sent for wide circulation.

Committee noted the status and requested the member secretary to send the document for wide circulation for 30 days within 30 days from the date of finalization of the minutes.

The Committee requested the Member secretary to send the document for WC for 30 days within 15 days from the date of finalization of the minutes.
45th Meeting
Document was sent to for WC inviting comments till 04 Jan 2024. 
Committee in the 45th meeting noted that document was sent to for WC inviting comments till 04 Jan 2024.
The document was circulated in WC for 30 days, inviting comments till 04 January 2024. The comment received has been placed below:


46th Meeting

The committee after deliberation decided to modify the amendment as per clause 9.2 and 9.3 of IS 4759 and again wide circulate for 30 days.

	Modification as per clause 9.2 and 9.3 of IS 4759 and wide circulation are pending.
Comment received from Mr. S P Singh of USHA MARTIN LIMITED for inclusion of Galfan Coating (Zinc -Aluminium) in IS 280. 


	The committee noted the status . 
Regarding Comment received for inclusion of Galfan coating, committee referred the comments to Panel 29 for further deliberation, requesting to submit report within 30 days .
 

	16. 
	Comments received on IS 4824: 2022
Bead wires for tyres - Specification
	Subcommittee noted the status and requested the Panel comprising of Shri Nirmal Saraf (convenor), Shri Shishir Desai and others on wires to examine the comments and share their report at the earliest.
Committee noted the status and requested panel convenor to expedite action.
45th Meeting
Committee noted the status that the report is still awaited from the panel convenor.
The report is still awaited from the panel convenor.
46th Meeting
The committee after deliberation decided to refer the subject to Panel 29.

	Report is awaited from Panel 29.
Earlier comment was from Mr. Shishir Desai of Tata steel and Mr. Deepak Dandi of Rajratan Global Wires ltd.




New comments received from Mr. Vinay Vijayvargia of Indian Tyre Technical Advisory Committee (ITTAC) via mail dated 03.09.2024 (see Item 4) and Mr. Ashish Agrawal of M/S Michelin via mail dated 05 Nov 2024 to include Zinc or Zinc-Alloy Coating on Bead Wires for Tyres within the Scope of IS 4824:2022. (see Item 4)

In ‘131st Meeting of Technical Committee for clarification of Steel Grades’, held on 18.10.2024 onwards, MoS proposed for the inclusion of other shapes and sizes in IS 4824. Currently, only circular cross-section wires are covered under this standard.

	The committee after deliberation decided to refer the comments to Panel 29 for further study. The committee requested panel to submit report within 15 days from the finalization of the minutes.






	17. 
	Revision of pre-2000 standards for which ARP was received
	Some of the old standards falling in this category were allocated to officers in branch offices and other activities of BIS, preferably, metallurgists, for 'Action Research' for review and preparation of working draft(s).  Also, for one among the three standards allotted to the officer as action research, he/she will be executing the role as Member Secretary for the standard allotted during first tranche.                                                                    For action research reports received so far, the subcommittee constituted three panels one each for Semis, Bars & Rods and Wires with Shri S K Jha (SAIL-RDCIS), Shri B M Hasan (JSW, Salem) and Shri Nirmal Saraf as the panel convenor respectively. Further, the panel convenors were requested to choose appropriate members for having on board of the panel, ensuring balanced composition, and submit their recommendations to the subcommittee within three months’ time. Reminders were sent to Panel Convenors.
Subcommittee requested the convenor of the Panel for reviewing IS 2100 Shri S K Jha (SAIL-RDCIS) submit their recommendations within 15 days from the date of finalization of the minutes.
Shri Nirmal Saraf, Panel Convenor for dealing with standards on wires, expressed that old standards on wires for various applications should be allowed to continue instead of merging them with IS 280 or any other standard, as they provide necessary guidance to the user industry, which predominantly comprises MSME. Further, subcommittee requested the convenor of the Panel for reviewing 10 old standards on wires for various applications Shri Nirmal Saraf (SWMAI) to submit their recommendations within 15 days from the date of finalization of the minutes. Committee noted the status and requested panel convenor to expedite action.
Draft of 10 ISS were shared with Shri Nirmal Saraf on 28 Feb 2023.
Committee noted that the report was still awaited.
Also, report was still awaited from Shri S K Jha for IS 2100. 
45th Meeting
Committee agreed with the ToR, which was prepared for revision of IS 2100 and submitted to screening committee of BIS. See Appendix-4, Pg 57-61.
Also, it requested the panel convenor Shri Nirmal Saraf to provide the 10 drafts within 15 days of the finalization of the minutes.
Draft documents from Shri Nirmal Saraf are still awaited.
46th Meeting
The committee after deliberation decided to refer the subject to Panel 29.
	Report awaited.
	The committee requested the Panel 29 to submit report within 30 days.

	18. 
	Comments received against IS 4454 (Part 1)
Steel wire for mechanical springs - Specification: Part 1 cold drawn unalloyed steel wire
	The subcommittee examined the comments received on IS 4454 Pt.1 and decided to refer the matter to panel 28 with a request to review the standard and submit their recommendation within three months’ time.
Report awaited. 
Subcommittee noted the status and requested the panel convenor to submit the report within 45 days from the date of finalization of the Minutes.
45th Meeting
Committee noted the status that the report is still awaited from the panel Convenor.   
46th Meeting
The report from Panel convenor is still awaited.
The committee after deliberation decided to refer the subject to Panel 29.



	Report awaited.
In ‘131st Meeting of Technical Committee for clarification of Steel Grades’, held on 18.10.2024 onwards, MoS proposed for the inclusion of other shapes in the standard as well. Currently, only circular cross-section wires are under the scope of this standard.
Additional comment received form Mr. Hritik Dattani of Hridat Steel for inclusion of grades. (see item 4)
	
	The committee after deliberation decided to refer the comments to Panel 29 for further study and submit report within 30 days.
Additionally, Mr. Saikat De proposed for standard on High carbon steel wire for general engineering purposes. The committee agreed on it and referred the subject to Panel 29 for further study and submit report within 60 days.

	19. 
	Comments received against IS 7226 : 1974 
Specification for cold - Rolled medium, high carbon and low alloy steel strip for general engineering purposes
Amendment 1 to IS 7226 : 1974
MTD 04 (26249)
	Comment was received from Mr. Ravindra Sarda on 27.02.2024 on BIS portal for modification in marking clause. 


46th Meeting

The committee agreed with the comment received and decided to issue an Amendment for the same. 

The committee after deliberationon the draft Amendment decided to wide circulate it for 30 days and in case no comments are received, the same can be finalized and sent for printing.

	The draft was wide circulated on 29.07.2024 for 30 days.


Comments have been received on the WC draft & on published standard which are placed below:


The comments have been shared to the committee members for their review and approval has been taken for finalization.


Comments received on IS 7226:1974 are placed below



In ‘131st Meeting of Technical Committee for clarification of Steel Grades’, held on 18.10.2024 onwards, MoS proposed for the revision of IS 7226.
Additional comment received from Mr. Umesh Chaube of Alfa Precision Technology for inclusion of grade X32CrMoV4-1 in IS 7226. (see Item 4)

	The committee decided to send the document MTD 04 (26249) for printing.

Regarding comments received from Mr. Aditya Das - It was informed that IS 7226 is proposed to be merged in IS 2507, which is currently under revision and P-draft of the same has already been circulated.
The committee after deliberation decided to constitute a working group WG02 with the following members to look into the comments and, if found appropriate, incorporate the same in the revision of IS 2507.The working group was requested to submit the revised p-draft within 15 days.
List of members of WG02.
1. Mr. Md. Basha, AMNS
2. Mr. G.V, Ramana, JSW

Regarding inclusion of grade X32CrMoV4-1 - The committee decided to refer the comments to WG 02 and requested to submit report within 30 days.


	20. 
	Revision of IS 5872 : 1990
Steel Strapping for Packaging (Third Revision)

MTD 04 (26183)


	Proposal for inclusion of grade C55 in IS 5872 was received from M/s Tata Steel to meet the latest requirements of RDSO on the box strappings/rake lashing.
RDSO had given a drawing for the Rake lashing to M/S Tata steel in which they had asked for a change in grade and dimension based on EN 13247 : 2001. The drawing is placed below :


These provisions are not present in the current Box Strapping standard IS 5872: 1990.
Proposal was submitted by Mr. Avtar Singh Saini of M/s Tata Steel on mail dated April 12, 2024.


46th Meeting
The committee decided to wide circulate the draft document for 30 days.

	The draft has been wide circulated on 09.09.2024 for 30 days
Following comments have been received on the document.



The committee may deliberate and decide.
	The committee decided to refer the portal comments to working group consisting of following members
1.  Mr.  G V Ramana
2. Mr. Ravindra Gujar
3. Mr. Md Basha  
Further, the committee approved to change C content as “0.45 to 0.60” and has not approved inclusion of grade 5 as it is already covered in existing grades. 
During the meeting, Shri Ravindra Gujar mentioned that the tensile strength should be 1065 MPa instead of 1170 MPa as per EN standard and RDSO calculation. This has been approved and referred to the WG.
The committee observed that the mechanical properties mentioned for the grades are not logical and requested the WG to look into it. The WG was requested to give their report to BIS within 15 days. The committee also agreed that if there is no major technical change, the draft modified by working group may be sent for printing after taking the approval of committee. 


	21. 
	Pre-painted ZAM base -
Pre-Painted Zinc-Aluminium-Magnesium Alloy Coated Steel Strip and Sheet
MTD/04/26204

	Proposal for new standard on Pre-Painted Zinc-Aluminium-Magnesium Alloy Coated Steel Strip and Sheet was put forward by Shri Deepak Gupta of M/S AMNS, Hazira.
46th Meeting
The proposal and draft were discussed and after deliberation committee decided to circulate the P-draft for 21 days. (Follow this url to access the draft and comments.)
The draft was circulated as P-draft among the committee members on July 23, 2024.
Total four comments were received on the documents out of which three were in agreement with the draft. Comments received from MR. G V Ramana of JSW Steel Limited, Bellary were resolved by the Panel-11. Panel decision and modified draft was shared by Mr. Deepak Gupta via mail dated August 17, 2024.
The modified draft was circulated among the committee members for their comments on the document and no comments were received. 
The chairperson approval for wide-circulation of document was received on mail dated September 25, 2024.

	The document has been wide circulated on 01 October, 2024 with comment ending date 31 October, 2024.

Comments received on the document are in agreement with the document. The document may be finalized and sent for printing.

	The committee decided to send the document for printing.

	22.
	Comments received on IS 18316 : 2023
Hot rolled and cold rolled steel strips intended for processing of semi/fully processed non-grain oriented electrical steel or fully processed grain oriented electrical steel

Amendment 1 to IS 18316 : 2023
MTD/04/26626

	Comments received from JFE, post WC period of MTD 04 (21506) WC were shared with Panel 2 for examining and obtaining views.


Subcommittee during its meeting held on 28 July 2023, requested the panel convenor Shri Kapil Kapoor to expedite action and submit their recommendation within a month from the date of finalization of the minutes.

In addition, we were in receipt of comments from Convenor of Panel, given at Appendix-1 (Pg 34-36) to the agenda.

On the contents of the standard, the following were informed to the Committee by the panel convenor Shri Kapil Kapoor:

i) Expressed concerns that it may not cater to the user desirous of producing the CRGO steel using the input material conforming to this standard.

ii) User may end up getting inefficient material.

As a result, it was put forward by Shri Kapil Kapoor that the scope of present standard may be restricted to CRNO steels and if desired by the Committee a new standard may be formulated for unprocessed electrical steels which could be used for producing CRGO steels.

In this regard, the following were observed by the Committee vis-à-vis contents of the standard and concerns expressed by Shri Kapil Kapoor:

i) Standard in its present content was generic without specifying electrical/magnetic properties as the material is un-processed and it was difficult to mention the same given that the manufacture of electrical steels varies from manufacturer to manufacturer 

ii) Manufacturers of electrical steels would be well aware of the requirements desired from input unprocessed electrical steel capable of suiting their manufacturing practice given that such practices were still classified involving diversity.  

Thereafter, Member secretary reiterated the purpose of having the standard on the request from Ministry of Steel, which may not be for benefitting the users producing electrical steels from the unprocessed electrical steel but to keep a track on unprocessed electrical steels which was imported without any warranty for chemical composition or electrical/magnetic properties and could be construed used as a leeway for unscrupulous importers. However, having a standard would facilitate tracking the production of electrical steels through effective implementation of QCO as electrical steels were regulated both through QCO under scheme-IV for IS 3024/          IS 648 and under Scheme-V for Laminations for transformer cores, thereby ensuring suitable steel was used for electrical applications which could be constructive in measures for meeting energy related challenges.   

iv) A need was felt to regulate such an instance and as a result it culminated in the publication of this generic standard involving specifying chemical composition as per definition of silicon steels given in relevant part of IEC 60404 and dimensional tolerances.

iv) Standard during its document stage was shared with licences under FMCS and no objections with regard to scope of standard except for silicon range from M/s JFE, Japan.

iv) Nevertheless, now it was felt that for enhancing the quality of the standard, we may provide additional information on unprocessed electrical steel which could cater to electrical steels classified on basis of technology used for obtaining superior magnetic properties. 

On account of the above, the Committee suggested the following to the Panel:

a) to obviate any difficulty on account of restricted chemical composition, which could possibly be inhibiting scope of the standard and as such changes may be recommended for chemical composition.

b) any additional information on unprocessed electrical steels correlating it to the various types of electrical steels may be suggested for the guidance of users.
Accordingly, Panel Convenor was requested to submit the report.
45th Meeting
During the subcommittee meeting held on 08 Dec 2023, the subcommittee noted the status and requested the Panel convener to address the comments from JFE, CMD-2(Appendix-1, Pg 42-43) and his own concerns raised during last TC meeting, within one month.



Committee noted the status and requested the panel convenor Shri Kapil Kapoor to submit the report within one month from the date of finalization of the minutes.

The report from Shri Kapil Kapoor is still awaited. 

46th Meeting

The committee after detailed deliberation decided to refer the subject to Panel 2 for recommendations.

	Report on comments from JFE, CMD-2(Appendix-1, Pg 42-43) have not been received yet.  

Shri Kapil Kapoor, Convener (MTD 04/ P-2) submitted the draft amendment via mail dated September 05, 2024 for removal CRGO and restricting the scope to CRNO steels only.

The draft amendment was P-circulated 24 September, 2024 with comment ending date 15 October, 2024. Comments received on P-draft were in agreement with the draft.

 He also submitted a draft standard for “Pre-material Specification to Produce Fully Processed Grain Oriented Electrical Steel”. However, justification/references are not provided yet.







	Mr. Kapil Kapoor informed that the requirements of HR and CR coil for CRGO and CRNGO are different and it is not proper to club them in one standard. It was also mentioned that for the final product also there are two different standards for CRGO (IS 3024) and CRNGO (IS 648). The committee agreed with the proposal of removal of CRGO and restricting the scope to CRNO steels only and separate standard for CRGO. 

It was informed by Mr. Kapil Kapoor that he has already proposed a new standard for raw material of CRGO (mentioned at item 7.2, Sl. no. 12 of the minutes).
The committee after deliberation agreed to the proposal made by Mr. Kapil Kapoor and mentioned that the amendment to IS 18316 and new standard on ‘Pre-material specification to Produce Fully Processed Grain Oriented Electrical Steel’ to be processed parallelly. It was thus decided to send both the amendment and p-draft of the new standard for circulation among the committee members for a period of 14 days. In case no comments are received, both the documents may be sent for wide circulation for a period of 30 days. 




….……. End of Minutes ………
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				Doc No. / IS : MTD/4/26223 - IS 2507 (second revision)

				 Technical Commitee : MTD4

				 Member Secretary : CHALLAKONDA VIDISHA

						B. Comment Detail & Action Logs

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: G V Ramana		3.4		1		Technical		Regular bright finish Ra can be 0.6 max		The typical surface roughness of the strip is 0.6 μm

				Organisation: N/A		N/A

				Email: gv.ramana@jsw.in		9.1 Table 3		1		Technical		New grade C20 can be introduced		Grade C20 - C 0.18-0.23, Mn 0.30-0.60

				Mobile: 9480693503		N/A

				Comment ID #: MTD_2024-08-142522		9.1 Table 3		1		Technical		C22 Mn change requied to 0.60-1.0		Mn 0.60-1.0

						N/A

						9.1 Table4		1		Technical		Either Carbon change to 0.17 - 0.25 or one more grade 22MnB5 required to add		C 0.17-0.25

						N/A

						9.1 Table4		1		Technical		51 CrV4 grade Mn, V and Cr revision required in lne with 58CrV4		Mn 0.30-1.1, Cr 0.90-1.2, V 0.10-0.25

						N/A
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		Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: Vipul Bohara		6.1		1		Technical		Only IS 228 is referred for testing of Chemical Composition		The relevant parts of IS 228 or any other established instrumental/chemical method may be referred.

				Organisation: Bureau of Indian Standards		N/A

				Email: vipulb@bis.gov.in

				Mobile: 8764081464

				Comment ID #:

		2		Name: ADITYA DAS		3		1		Technical		There is no need to restrict the manufacturing process		Process used for manufacture of product is left to the discretion of manufacturer

				Organisation: Bureau of Indian Standards		N/A

				Email: adityaready@gmail.com

				Mobile: 7838979902

				Comment ID #:

		3		Name: ADITYA DAS		7.1		Table 2		Technical		Although the standard does not restrict thickness below 0.10 and higher than 5.00 mm and widths above 650 mm, the table 2 does not provide tolerances for strips of the above dimensions.		The note under table may be revised to state: For thicknesses and widths not specified in table 2, the nearest tolerance values (higher or lower, as applicable), shall apply.

				Organisation: Bureau of Indian Standards		N/A

				Email: adityaready@gmail.com								The note under table also states only that when intermediate thickness are specified, the tolerance of the next larger thickness shall be applicable, which fails to address thickness less than 0.10 and more than 5 mm and width more than 650 mm

				Mobile: 7838979902

				Comment ID #:

		4		Name: ADITYA DAS		1		1		General		Since the grades given in this standard are used for purposes other than springs as well as learnt from manufacturer and the process of manufacture is almost identical other products (IS 4072, IS 7226)		It is suggested that standards for all cold rolled flat products (plates, sheets, strips) may be grouped in to the same standard for ease and clarity  in implementation

				Organisation: Bureau of Indian Standards		N/A

				Email: adityaready@gmail.com		3.1		1		Technical		There is no technical reason to restrict the method of manufacture		Method of manufacture of steel is left to the discretion of the manufacturer

				Mobile: 7838979902		N/A

				Comment ID #:		5.1.1		1		Technical		Test method has not been specified		Add – 

						N/A

														The test shall be done as per IS 6396 : 2023 (Steels - Determination of the depth of decarburization)

						5.1.2		1		Technical		Test method has not been specified		Add – 

						N/A

														The test shall be done as per IS 6396 : 2023 (Steels - Determination of the depth of decarburization)

						6.1		1		Technical		In line with other standards and since instrumental methods are now the norm in industry for chemical analysis		May be substituted with the following -  Chemical composition (ladle and product analysis) when analysed as per appropriate part of IS 228 or any other established instrumental or chemical methods, shall be as given in Table 1

						N/A

						7.1.2		1		Editorial		Editorial correction for better clarity		Substitute the following – Tolerances on sizes other than those specified in Tables 2 and 3 are subject to mutual agreement between the purchaser and the supplier

						N/A

						7.3		1		Technical		Tolerance on width when supplied in slit edges is not mentioned.		Add the tolerance on width when supplied in slit edges. Further, definitions of mill, sheared and slit edges may be added for clarity.

						N/A

						8		1		General		This clause does not add any value since no test or requirement is specified		May be removed

						N/A
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To
IS 2062 : 2011
Hot Rolled Medium and High Tensile
Structural Steel Specification
(Seventh Revision)



		

		

		

		

		

		

		

		

		

		



		

		(Page 2, Clause 5, line 1).  Substitute ‘eleven’ for ‘nine’

(Page 2, Clause 5, line 2).  Substitute ‘E 235’ for ‘E 250’


(Page 3, Table 1)  Substitute the following for the existing table and notes



		

		

		

		

		

		

		

		

		

		



		Grade Designation

		Quality

		Ladle Analysis, Percent, Max

		Carbon Equivalent (CE), max

		Mode of Deoxidation



		

		

		C

		Mn

		S

		P

		Si

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		E 235

		A

		0.23

		1.50

		0.045

		0.045

		0.40

		0.42

		Semi-killed/killed



		

		BR
B0

		0.22

		1.50

		0.045

		0.045

		0.40

		0.41

		Semi-killed/killed



		

		

		

		

		

		

		

		

		



		

		C

		0.20

		1.50

		0.040

		0.040

		0.40

		0.39

		Killed



		E 250

		A

		0.23

		1.50

		0.045

		0.045

		0.40

		0.42

		Semi-killed/killed



		

		BR
B0

		0.22

		1.50

		0.045

		0.045

		0.40

		0.41

		Semi-killed/killed



		

		

		

		

		

		

		

		

		



		

		C

		0.20

		1.50

		0.040

		0.040

		0.40

		0.39

		Killed



		E 275

		A

		0.23

		1.50

		0.045

		0.045

		0.40

		0.43

		Semi-killed/killed



		

		BR
B0

		0.22

		1.50

		0.045

		0.045

		0.40

		0.42

		Semi-killed/killed



		

		

		

		

		

		

		

		

		



		

		C

		0.20

		1.50

		0.040

		0.040

		0.40

		0.41

		Killed



		E 300

		A
BR
B0

		0.22

		1.50

		0.045

		0.045

		0.45

		0.44

		Semi-killed/killed



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		C

		0.20

		1.50

		0.040

		0.040

		0.45

		0.44

		Killed



		E 350

		A
BR


		 

		1.60

		0.045

		0.045

		0.45

		0.47

		Semi-killed/killed



		

		

		0.24

		

		

		

		

		

		



		

		

		 

		

		

		

		

		

		



		

		B0

		0.20

		1.60

		0.045

		0.045

		0.45

		0.47

		Semi-killed/killed



		

		C

		0.20

		1.60

		0.040

		0.040

		0.45

		0.45

		Killed



		E 410

		A
BR
B0

		0.22

		1.65

		0.045

		0.045

		0.45

		0.50

		Semi-killed/killed



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		C

		0.20

		1.65

		0.040

		0.040

		0.45

		

		Killed



		E 450

		A

		0.22

		1.70

		0.045

		0.045

		0.45

		0.52

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 500

		A

		0.22

		1.70

		0.025

		0.025

		0.50

		0.53

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 550

		A

		0.22

		1.70

		0.020

		0.025

		0.50

		0.54

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 600

		A

		0.22

		1.70

		0.020

		0.025

		0.50

		0.54

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 650

		A

		0.22

		1.70

		0.015

		0.025

		0.50

		0.55

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		











		NOTES



		

		

		

		

		

		

		

		



		1 New grade designation system based on minimum yield stress has been adopted.

		

		



		

2 For semi-killed steel, silicon shall be less than 0.10 percent. For killed steel, when the steel is killed by aluminium alone, the  total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent



		

		

		

		

		



		3 Steels of qualities A, BR, B0 and C are generally suitable for welding processes. The weldability increases from quality A to C for grade designation E 235, E 250 and E 275



		.

		

		

		

		

		



		4 Carbon equivalent (CE) would be calculated based on ladle analysis, only.

		

		

		



		CE = C +Mn/6 + (Cr + Mo + V)/5+(Ni + Cu)/15

		

		

		

		

		



		

5 Upto E 350, Designation A, BR,  %C upto 0.24 is allowed in case the steel is not Microalloyed.

		



		

		

		

		

		

		

		

		

		



		6 Micro-alloying elements like Nb, V , Ti may be added singly or in combination. Total micro-alloying elements shall not be more than 0.25 percent. 



		

7 Alloying elements such as Cr, Ni , Mo and B may be added under agreement between the purchaser and the manufacturer. 



		The limit of these elements, either singly or in combination, shall not exceed 0.50 percent and 0.60 percent respectively. 



		

		

		

		

		

		

		

		

		



		8 Copper may be present within 0.20 to 0.35 percent as mutually agreed to between the purchaser and the manufacturer. The 



		copper bearing quality shall be designated with a suffix Cu, for example E 250 Cu. As residual maximum permissible limit 	Comment by G Senthil Kumar: This statement is not clear



		of Cu is 0.20%

		 

		 

		 

		 

		 

		 

		 



		

		

		

		

		

		

		

		

		



		9 Incidental element — Elements not quoted in Table 1 shall not be intentionally added to steel without the agreement of the



		purchaser, other than for the purpose of finishing the heat. All reasonable precautions shall be taken to prevent the addition



		from scrap or other materials used in manufacture of such elements which affect the hardenability, mechanical properties and



		applicability.



		

		

		

		

		

		

		

		



		10 Nitrogen content of steel shall not exceed 0.012 percent which shall be ensured by the manufacturer by occasional check



		analysis.

		

		

		

		

		

		

		

		



		11Upper & lower limits for carbon equivalent (CE) and closer limits of other elements may be mutually agreed to between

the purchaser and the manufacturer for E 410 & higher grades for thickness > 40 mm.	Comment by G Senthil Kumar: Yellow highlighted portion  is not required 







(Page 4, Table 2)  Substitute the following for the existing table and notes 



		

				







		 

		 







5





		

		

		

		



		

		

		

		





Table 2 Mechanical Properties(Clauses 5, 10.3, 10.3.1, 11.3.1, 12.2 and 12.4)

		Grade Designation

		 

		Tensile Strength Rm 'Min MPa1)    (See Note 1)

		Yield StressReH' Min MPa1)

		 

		 

		 

		Percentage Elongation
A, Min
at Gauge Length,
L0=5.65√A

		Internal Bend Diameter
Max

(See Note 2)

		 

		Charpy 
Impact Test          (See Note 3)

		 



		 

		 

		 

		<=20 mm thick

		>20-40 mm thick

		>40-100 mm thick

		>100 mm thick

		 

		<=25 mm thick

		>25 mm thick

		Temp °C

		Min. J



		(1)

		(2)

		(3)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)



		E 235

		A

		360

		235

		225

		215

		195

		24

		2t

		3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		(-)20

		27



		E 250

		A

		410

		250

		240

		230

		210

		23

		2t

		3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		(-)20

		27



		E 275

		A

		430

		275

		265

		255

		225

		22

		2t

		3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		(-)20

		27



		E 300

		A

		440

		300

		290

		280

		250

		22

		2t

		 --

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		(-)20

		27



		E 350

		A

		490

		350

		330

		320

		290

		20 (note-6) 	Comment by G Senthil Kumar: This is OK 

		2t

		 --

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		(-)20

		27



		E 410

		A

		540

		410

		390

		380

		350

		 

		2t

		 --

		  --

		 --



		

		BR

		

		

		

		

		

		20

		

		

		RT

		25



		

		B0

		

		

		

		

		

		 

		

		

		0

		25



		

		C

		

		

		

		

		

		 

		

		

		(-)20

		25



		E 450

		A

		570

		450

		430

		420

		390

		17

		2.5t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		20



		E 500

		A

		600

		500

		480

		470

		440

		14

		3t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		15



		E 550

		A

		650

		550

		530

		520

		490

		12

		3t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		15



		E 600

		A

		730

		600

		580

		570

		540

		12

		3.5t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		15



		E 650

		A

		780

		650

		630

		620

		590

		12

		4t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		RT

		15











NOTES	

										

1 In case of product thickness/diameter more than 100 mm, lower minimum limit of tensile strength may be mutually agreed to between the purchaser and the manufacturer/supplier.							

2 Bend test not required for thickness > 25 mm for grades E 300 to E 650. ‘t’ is the thickness of the test piece.		

3 For sub-quality BR, impact test is optional; if required, at room temperature (25 ± 2°C).				

1) 1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.						

4. For thickness < 3.0 mm &> 40.0 mm,%  minimum elongation may be mutually agreed to in between manufacturer & purchaser

5. Higher minimum value of impact strength may be mutually agreed between manufacturer and purchaser.

6. In longitudinal direction for E-350 grade Plate & Strips , minimum % El will be 22.	Comment by G Senthil Kumar: This is OK.











(Page 2, Clause 7.3)Substitute the following for the existing	



a. Welding as mentioned in 7.2.1 is not permissible for grade designation E235C to E275C, E235C , E250C , E275 C ,E300 to E650 material.		Comment by G Senthil Kumar: Change suggested .



(Page 5, Table 3, Sl No i) Substitute ‘Carbon < 0.20’ with ‘Carbon ≤ 0.20’ under Constituent 

					

(Page 6, Clause 10.1)    Substitute the following for the existing

							

						

10.1 Number of Tensile Tests					

Number of test samples shall be 2 per cast or 2 per heat. Sample to be taken from minimum and maximum thickness/size manufactured in the cast for a class of steel product irrespective of cast/heat size.		

							

(Page 6, Clause 11.1)Substitute the following for the existing						



11.1 Number of Bend Test	

				

Number of bend test shall be 1 per cast or 1 per heat for thickness/size upto 25mm and 1 per cast or 1 per heat for thickness/size above 25mm. In both the cases sample of maximum thickness/size manufactured in the cast shall be tested.	



For E300 & higher strength grade, no bend test is required for > 25 mm as per Table 2.



Class of Steel Product	Direction of Bend Tests

Plates strips		Crosswise	

Sections			Lengthwise for each type

Flats and bars (round 	Lengthwise	

hexagonal, etc)				





(Page 7, Clause 12.1.1, line 6)    Insert ‘E 235’ before ‘E 250’



























(MTD 04)
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FOREWORD



This Indian Standard (Eighth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 1962 and subsequently revised in 1969, 1975, 1984, 1992, 1999, 2006 and 2011. While reviewing the standard, in the light of experience gained during these years, the Committee decided to revise it to bring in line with that present practices being followed by the Indian steel industry, both in the integrated as well as secondary sectors. The committee further decided to harmonize the standard with the overseas standards on carbon-manganese and high strength low alloy (HSLA) of structural steels.



In this revision the following changes have been made:



a) Amendment No. 1 has been incorporated;

b) Number of basic grades has been changed to eleven. New grades E235 and E500 are added in line with ISO/European Standards, to take care of the requirements of medium and high tensile structural steels in the infrastructure and construction segment. 

c) Table 2 & Table 3 are interchanged. Table1 & Table 3 are added with new grades and modifications in few grades are done in line with ISO/European Standards.

d) New clauses 3.5, 3.6, 3.7, 12.5, 20.3 are added; Clause 20.2 is removed and 20.3 is rearranged to 20.2. Table 1 note 5, Table 3 note 4, note 5, note 6 are also added. 

e) Clauses 1.1, 2.0, 3.4, 5.0, 6.2, 7.3, 9.1, Fig.1, 10.1, 10.2, 11.1, 12.1.1, 13, 16, 20.1, 20.4.1, table 2 and table 4 have been modified.



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO Standard may also be followed as an alternate method. 



While revising the standard, assistance has been derived from the following international specifications: 

ISO 630-2 : 2021 and DIN EN 10025-2:2019 ‘Structural steels for general purposes‘

ISO 630-3 : 2021 and DIN EN 10025-3 & 4 : 2019 ‘Specification for Fine grain structural steels‘ 

ASTM A36 : 2019 ‘Specification for Carbon Structural Steel’

ASTM A 572 : 2021 ‘Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel’





The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised). The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.







Indian Standard

HOT ROLLED MEDIUM AND HIGH TENSILE STRUCTURAL STEEL – SPECIFICATION

(Eighth Revision)

1 SCOPE



1.1 This standard covers the requirements of steel including micro-alloyed steel plates, sheets, strips, shapes and sections (angles, tees, beams, channels, etc), flats, bars, rods, etc, for use in structural work.



1.1.1 The steels are suitable for welded, bolted and riveted structures and for general engineering purposes.



1.1.2 Where welding is employed for fabrication and guaranteed-weldability is required, welding procedure should be as specified in IS 9595:1996 ‘Metal arc welding of carbon and carbon manganese steels – Recommendations (first revision)’. 



1.1.3 This standard does not include those steels, which are covered by other Indian Standards, examples are as follows:

a) Steel plates of drawing quality (see IS 1079);

b) Steels for boilers and pressure vessels (see IS 2002 and IS 2041);

c) Steels for structural forming and flanging (see IS 5986);

d) Steels for the manufacture of welded gas cylinders/containers (see IS 6240 and IS 15914);

e) Steel wire rods for general engineering purposes (see IS 7887);

f) Steels for manufacture of agricultural tillage discs (see IS 9442);

g) Steels for welded tubes and pipes (IS 10748 and IS 15647);

h) Steels for cold rolling purposes (see IS 11513).



2 REFERENCES



The standards listed below contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



IS No. 				Title



228(in various parts)	Methods of chemical analysis of steels

808: 2021	Hot Rolled Steel Beam Column Channel and Angle Sections - Dimensions and Properties (fourth revision)

1173: 1978 		Specification for hot rolled and slit steel tee bars (second revision)

1252: 1991 		Hot rolled steel bulb angles –Dimensions (first revision)

1599: 2019/		Metallic materials – Bend test (fourth revision)

ISO 7438: 2016

1608 (Part 1): 2022 /	Metallic materials – Tensile testing - Part 1 Method of test at room

ISO 6892-1: 2019	temperature (fifth revision)

1730: 1989                 Steel plates, sheets, strips and flats for structural and general

engineering purposes – Dimensions (second revision)

1732: 1989 		Steel bars, round and square for structural and general engineering 

purposes – Dimensions (second revision)

1757(Part 1): 2020/	Metallic materials – Charpy pendulum impact test Part 1 Test method 

ISO 148-1 : 2016	(fourth revision)

1852: 1985		Specification for rolling and cutting tolerances for hot rolled steel 

Products (fourth revision)

1863: 1979 		Specification for rolled steel bulb flats (first revision)

1956 (in various parts)Glossary of terms relating to iron and steel (second revision)		

2314: 1986 		Specification for steel sheet piling sections (first revision)

3803 (Part 1): 1989	Steel – Conversion of elongation values: Part 1 Carbon and low alloy steels (second revision)

3954: 1991		Hot rolled steel channel sections for general engineering purposes – 

Dimensions (first revision)

4923: 2017 		Hollow steel sections for structural use – Specification (third revision)

5488: 1987 		Dimensions and dimensional tolerances for hot rolled steel plates for 

ship's hull structure (first revision)

8910: 2022/		General technical delivery requirements for steel and steel products 

ISO 404 : 2013	(second revision)

10842	Destructive Tests on Welds in Metallic Materials - Cold Cracking Tests for Weldments — Arc Welding Processes

 (Part 2): 2019		Self-Restraint Tests (first revision)

12779: 1989 	Rolling and cutting tolerances for hot rolled parallel flange beam and column sections



3 TERMlNOLOGY



For the purpose of this standard the definitions given in IS 1956 and the following definitions shall apply.



3.1 Micro-Alloying Elements – Elements, such as niobium, vanadium and titanium added singly or in combination to obtain high strength to weight ratio combined with better toughness, formability and weldability as compared to unalloyed steel of similar strength level.



3.2 Weldability – A metallic substance is considered to be weldable by a given process and for the given purpose, when metallic continuity to a stated degree can be obtained by welding using a suitable procedure, so that the joints comply with the requirements specified in regard to both their local properties and their influence on the construction of which they form a part.



3.3 Controlled Rolling –A hot rolling process in which the temperature of the steel and its reduction ratio are controlled, particularly during the final rolling passes, in order to achieve fine grain microstructure and optimum mechanical properties.



3.4 Normalizing Rolling – A rolling process in which the final deformation is carried out in a certain temperature range leading to a material condition equivalent to that obtained after normalizing so that the specified values of the mechanical properties are retained even after normalizing.



NOTE 	In international publications for both the normalizing rolling, as well as the thermo-mechanical rolling, the expression "controlled rolling" may be found. However in view of the different applicability of the products a distinction of the terms is necessary.

3.5 As-rolled – Delivery condition without any special rolling i.e. Conventional hot rolling without any normalized rolling or thermo mechanical rolling and/or heat treatment like normalizing or quenching



3.6 Normalizing – Produced by heating to a suitable temperature above the transformation range (austenitizing) followed by air cooling 



3.7 Thermo-Mechanical Rolling – A rolling process in which the final deformation is carried out in a certain temperature range leading to a material condition with certain properties which cannot be achieved or repeated by heat treatment alone.



NOTE 1 	Subsequent heating above 580 °C may lower the strength values.

NOTE 2 	Thermo-mechanical rolling can include processes with an increasing cooling rate with or without tempering including self-tempering but excluding direct quenching and quenching and tempering.

NOTE 3 	In some publications the word TMCP (Thermo-mechanical Control Process) is also used.



4 SUPPLY OF MATERIALS



General requirements relating to the supply of material shall conform to IS 8910.



5 DESIGNATION AND GRADES



There shall be eleven grades of steel as given in Tables 1 and 3. For grades E 235 to E 410, there shall be four sub-qualities (A, BR, B0 and C) and for grades E 450 to E 650, there shall be two sub-qualities (A and BR). Sub-qualities A, BR, B0 and C indicate requirement of impact test and mode of de-oxidation as indicated below:

A : Impact test not required, semi-killed/killed

BR : Impact test optional; if required at room temperature; semi-killed/killed

B0 : Impact test mandatory at 0°C, semi-killed/killed

C : Impact test mandatory at –20°C, killed

While placing the order, the steel should be designated by ‘Grade Designation’ and ‘quality’ (see

Table 1 and Table 3).



6 MANUFACTURE



6.1 Steel may be supplied in semi-killed/killed condition, where killed steel shall be supplied by mutual agreement between the purchaser and the manufacturer/supplier. The steel may be ingot cast or continuously cast.



6.2 The processes used in the steel making, casting and further hot rolling into steel plates, sheets, strips, sections, flats, bars, rods, etc, are left to the discretion of the manufacturer/supplier. If required, secondary refining in the form of ladle refining, vacuum degassing may follow steel making. The products may be rolled and supplied in as-rolled/ normalizing/ normalizing rolling/ controlled rolling/ thermo-mechanical rolling and accelerated cooling conditions as per the agreement between the purchaser and the manufacturer/supplier.



6.3 Material produced by re-rolling finished products (virgin or used or scrap), or by rolling material for which the metallurgical history is not fully documented or not known, are not acceptable as per this standard.





7 FREEDOM FROM DEFECTS



7.1 All finished steel shall be well and cleanly rolled to the dimensions, sections and masses specified. The finished material shall be reasonably free from surface flaws; laminations; rough/jagged and imperfect edges and all other harmful defects.



7.2 Minor surface defects may be removed by the manufacturer/supplier by grinding provided the thickness is not reduced locally by more than 4 percent below the minimum specified thickness. Reduction in thickness by grinding greater than 4 percent but not exceeding 7 percent may be made subject to mutual agreement between the purchaser and the manufacturer/supplier.



7.2.1 Subject to agreement with the purchaser, surface defects which cannot be dealt with as in 7.2 may be repaired by chipping or grinding followed by welding and inspection by a mutually agreed procedure such that,

a) after complete removal of the defects and before welding, the thickness of the item is in no place reduced by more than 20 percent;

b) welding is carried out by approved procedure by competent operators with approved electrodes and that the welding is ground smooth to the correct nominal thickness; and

c) subsequent to the finish grinding, the item maybe required to be normalized or otherwise heat-treated at the purchaser’s discretion.



7.3 Welding as mentioned in 7.2.1 is not permissible for grade designations E 235C, E 250C, E 275C, E 300 to E 650 material.



8 CHEMICAL COMPOSITION



8.1 Ladle Analysis



The ladle analysis of the steel, when carried out by the method specified in the relevant parts of IS 228 or any other established instrumental/chemical method, shall conform to the requirements as given in Table 1. This analysis shall be made from a test sample, preferably taken during casting/ teeming of the heat. In case of dispute, the procedure given in IS 228 and its relevant parts shall be the referee method and where test methods are not specified shall be as agreed to between the purchaser and the manufacturer/supplier. The ladle analysis shall be reported in the test certificate.



8.2 Product Analysis



The product analysis shall be carried out on the finished product from the standard position. Permissible limits of variation in case of product analysis from the limits specified in Table 1 shall be as given in Table 2.







































Table 1 Chemical Composition

(Clauses 5, 8.1and8.2)

		Grade Designation

		Quality

		Ladle Analysis, Percent, Max

		Carbon Equivalent (CE), max

		Mode of Deoxidation



		

		

		C

		Mn

		S

		P

		Si

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		E 235

		A

		0.20

		1.40

		0.045

		0.045

		0.40

		0.40

		Semi-killed/killed



		

		BR

B0

		0.20

		1.40

		0.045

		0.045

		0.40

		0.39

		Semi-killed/killed



		

		C

		0.17

		1.40

		0.040

		0.040

		0.40

		0.38

		Killed



		E 250

		A

		0.23

		1.50

		0.045

		0.045

		0.40

		0.42

		Semi-killed/killed



		

		BR

B0

		0.22

		1.50

		0.045

		0.045

		0.40

		0.41

		Semi-killed/killed



		

		C

		0.20

		1.50

		0.040

		0.040

		0.40

		0.39

		Killed



		E 275

		A

		0.23

		1.50

		0.045

		0.045

		0.40

		0.43

		Semi-killed/killed



		

		BR

B0

		0.22

		1.50

		0.045

		0.045

		0.40

		0.42

		Semi-killed/killed



		

		C

		0.20

		1.50

		0.040

		0.040

		0.40

		0.41

		Killed



		E 300

		A

BR

B0

		0.22

		1.50

		0.045

		0.045

		0.45

		0.44

		Semi-killed/killed



		

		C

		0.20

		1.50

		0.040

		0.040

		0.45

		0.44

		Killed



		E 350

		A

BR

B0

		0.22

		1.60

		0.045

		0.045

		0.45

		0.47

		Semi-killed/killed



		

		C

		0.20

		1.60

		0.040

		0.040

		0.45

		0.45

		Killed



		E 410

		A

BR

B0

		0.22

		1.65

		0.045

		0.045

		0.45

		0.50

		Semi-killed/killed



		

		C

		0.20

		1.65

		0.040

		0.040

		0.45

		0.50

		Killed



		E 450

		A

		0.22

		1.70

		0.045

		0.045

		0.45

		0.52

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 500

		A

		0.22

		1.70

		0.025

		0.025

		0.50

		0.53

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 550

		A

		0.22

		1.70

		0.020

		0.025

		0.50

		0.54

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 600

		A

		0.22

		1.70

		0.020

		0.025

		0.50

		0.54

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		



		E 650

		A

		0.22

		1.70

		0.015

		0.025

		0.50

		0.55

		Semi-killed/killed



		

		BR

		

		

		

		

		

		

		





NOTES:

1. For semi-killed steel, silicon shall be less than 0.10 percent. For killed steel, when the steel is killed by aluminium alone, the total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent.

2. Steels of qualities A, BR, B0 and C are generally suitable for welding processes. The weldability increases from quality A to C for grade designation E 235, E 250 and E 275. 

3. Carbon equivalent (CE) would be calculated based on ladle analysis, only. CE =



4. For grade E 350, Designation A and BR, Carbon up to 0.24 percent is allowed in case the steel is not Micro-alloyed.

5. Micro-alloying elements like Nb, V, and Ti may be added singly or in combination. Total micro-alloying elements shall not be more than 0.25 percent.

6. Alloying elements such as Cr, Ni, Mo and B may be added under agreement between the purchaser and the manufacturer/supplier. The limit of these elements, either singly or in combination, shall not exceed 0.50 percent for grades up to E600 and 0.60 percent for grade E650.

7. Copper may be present between 0.20 to 0.35 percent as mutually agreed to between the purchaser and the manufacturer/supplier. The copper bearing quality shall be designated with a suffix Cu, for example E 250 Cu. In this case, the maximum carbon equivalent value of Table-1 shall be increased by 0.02 percent.

8. Incidental element — Elements not quoted in Table 1 shall not be intentionally added to steel without the agreement of the purchaser, other than for the purpose of finishing the heat. As residual, maximum permissible limit of Cu is 0.20%. All reasonable precautions shall be taken to prevent the addition from scrap or other materials used in manufacture of such elements which affect the hardenability, mechanical properties and applicability.

9. Nitrogen content of steel shall not exceed 0.012 percent which shall be ensured by the steel manufacturer by occasional check analysis.

10. The steel, if required, may be treated with calcium based compound or rare earth element for better formability. 

11. Lower limits for carbon equivalent and closer limits for other elements may be mutually agreed to between the purchaser and the manufacturer/supplier.



Table 2 Permissible Variation for Product Analysis

(Clauses 5 and 8.2)

		S. No.



(1)

		Constituent



(2)

		Percentage Limit of Constituent

(3)

		Permissible Variation Over/Under  the Specified Limit, Percent, Max

(4)



		i)

		Carbon

		≤0.20

>0.20

		0.02

0.03



		ii)

		Manganese

		-

		0.05



		iii)

		Sulphur

		-

		0.005



		iv)

		Phosphorus

		-

		0.005



		v)

		Silicon

		-

		0.05



		vi)

		Copper

		-

		0.03









9. SELECTION AND PREPARATION OF TEST SAMPLES



9.1 The position from which test samples are taken shall be so located in the product as to yield the clearest possible information regarding properties in the cross-sectional and longitudinal planes. The recommended locations for taking test samples for plates, sheets, strips, sections, flats, bars and rods are indicated in Fig. 1. Selection of location of test pieces may also be mutually agreed to between the purchaser and the manufacturer/supplier.

The sampling position of test piece shall be at a quarter-width from the edge of the sheet, strip and plate. If this is infeasible, the sampling should be made as close to the aforementioned position as possible. Tensile and bend test piece direction shall be as per below table. 



		Class of Steel Product

		Direction of Test Piece



		Plates, Sheets and Strips

		Crosswise (Transverse)



		Sections

		Lengthwise for each type



		Flats, bars (round hexagonal, etc) and rods

		Lengthwise







Alternative test piece direction may also be mutually agreed to between the purchaser and the manufacturer/supplier.



9.2 Wherever practicable, the rolled surface of the steel shall be retained on the two opposite sides of the test samples.



9.3 In case of flat test samples for tensile test, both surfaces are normally to be left on the test samples for sheets, strips, and plates up to 32 mm thick. At least one rolled surface shall be left on rectangular test samples taken from plates exceeding 32 mm in thickness. Round test samples are permitted, but should only be adopted for thickness exceeding 20 mm.



9.4 In case of flats up to 16 mm thick, the test sample shall undergo, if possible, no machining whatever, prior to use as a test piece. If this is not possible, the test sample shall undergo the minimum amount of machining.



9.5 Bars below 28 mm shall be tested without machining. In case of bars having diameters or thicknesses between 28 and 71 mm, the bars may be symmetrically reduced by machining. For bars having diameters or thicknesses exceeding 71 mm, the test sample may be taken from the position shown in Fig. 1.



9.6 In the case of plates, sheets, strips, sections, flats and bars, bend tests shall be carried out on rectangular test samples which as far as possible, should be of the full thickness of the product. In the case of sections, flats and plates exceeding 28 mm in thickness, it is permissible to remove metal from one side of the test sample before using it as a test piece. The rolled surface of the test piece shall be on the outer side of the bend during the test.



9.7 Before test samples are detached, full particulars regarding cast number, size and mass of plates, sheets, strips, sections, flats, rods and bars in each case shall be furnished by the manufacturer/supplier to the purchaser. In case of plates, the number of plates in each cast shall also be given.



9.8 Test samples shall be cut in such a manner that the deformation is avoided as far as possible. If shearing or flame-cutting is employed, an adequate allowance shall be left for removal by machining.



9.9 Test samples shall not be subjected to heat treatment unless the material from which they are cut is similarly and simultaneously treated with the material before testing. Any slight straightening of test samples which may be required shall be done cold.



[image: ]



FIG. 1 STRUCTURAL STEEL SECTIONS, POSITION AND ORIENTATION OF SAMPLE



10 TENSILE TEST



10.1 Number of Tensile Tests



Number of test samples shall be 2 from each cast/heat and same form, grade, quality and delivery condition irrespective of cast/heat size. 



10.2 Tensile Test Pieces



The tensile strength, yield strength and percentage elongation of steel shall be determined from standard test pieces. The test shall be carried out as on the standard test pieces prepared in accordance with IS 1608 (Part 1).



10.2.1 As a rule, test pieces with a proportional gauge length complying with the requirements

Lo = 5.65 should be used for the tensile test, where Lo is the gauge length and So is the cross-sectional area of the test piece.



10.2.1.1 Test pieces with a non-proportional gauge length, other than 5.65 may be used in which case the elongation values shall be converted to 5.65 in accordance with IS 3803 (Part 1).



10.3 Tensile Test

Yield strength, tensile strength and percentage elongation, when determined in accordance with

IS 1608 (Part 1), shall conform to the requirements as given in Table 3.



10.3.1 In case of sections, the thickness of which is not uniform throughout the profile, the limits of sizes given in Table 3 shall be applied according to the actual maximum thickness of the piece adopted for testing.



10.3.2 Should a tensile test piece break outside the middle half of the gauge length (see IS 1608 (Part 1)) and the percentage elongation obtained is less than that specified, the test may be discarded at the manufacturer/supplier’s option and another test made from the sample sheet, plate, strip, section, flat, bar or rod.




Table 3 Mechanical Properties

(Clause 5, 10.3, 10.3.1, 11.3.1, 12.2 and 12.4)



		Grade Designation

		Quality 

		Tensile Strength

Rm, Min MPa7)

(See Note 1)

		Yield Stress 

ReH, Min MPa7)

(See Note 4)

		Percentage Elongation
A, Min
at Gauge Length,
L0=5.65 

(See Note 5 & 6)

		Internal Bend Diameter
Max

(See Note 2)

		Charpy 
Impact Test



(See Note 3)

 



		

		

		

		≤16

		>16-40

		>40-100

		>100

		≤40

		>40-

≤63

		>63-

≤100

		>100

		≤25

		>25-≤30

		Temp °C

		Min. J



		 (1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)



		E 235

		A

		360

		235

		225

		215

		195

		24

		23

		22

		22

		2t

		3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		27



		E 250

		A

		410

		250

		240

		230

		210

		23

		22

		21

		21

		



2t

		



3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		27



		E 275

		A

		430

		275

		265

		255

		225

		22

		20

		19

		19

		2t

		



3t

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		27



		E 300

		A

		440

		300

		290

		280

		250

		22

		20

		19

		19

		2t

		



 --

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		27



		E 350

		A

		490

		350

		330

		320

		290

		20

		19

		18

		18

		2t

		



 --

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		27



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		27



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		27



		E 410

		A

		540

		410

		390

		380

		*

		18

		*

		*

		*

		2t

		



--

		  --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		25



		

		B0

		

		

		

		

		

		

		

		

		

		

		

		0

		25



		

		C

		

		

		

		

		

		

		

		

		

		

		

		(-)20

		25



		E 450

		A

		570

		450

		430

		420

		*

		17

		*

		*

		*

		2.5t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		20



		E 500

		A

		600

		500

		480

		470

		*

		14

		*

		*

		*

		3t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		15



		E 550

		A

		650

		550

		530

		520

		*

		12

		*

		*

		*

		3t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		15



		E 600

		A

		700

		600

		580

		570

		*

		12

		*

		*

		*

		3.5t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		15



		E 650

		A

		750

		650

		630

		620

		*

		12

		*

		*

		*

		4t

		 --

		 --

		 --



		

		BR

		

		

		

		

		

		

		

		

		

		

		

		RT

		15







NOTES: 



1. 	In case of product thickness/diameter more than 100 mm, lower value than above minimum limit of tensile strength may be mutually agreed to between the purchaser and the manufacturer/supplier.

2.    Bend test not required for thickness/diameter >30 mm for grades E 235 to E 275 and thickness/diameter >25 mm for grades E 300 to E 650. ‘t’ is the thickness/diameter of the test piece.

3.     For quality BR, impact test is optional; if required, at room temperature (23 ± 5°C).

4. 	For thickness/diameter >100 mm for grades E 410 to E 650, yield stress may be mutually agreed to between the purchaser and the manufacturer/supplier.

5. 	Elongation in other gauge lengths may be mutually agreed to between the purchaser and the manufacturer/supplier.

6. 	For thickness/diameter >40 mm for grades E 410 to E 650, elongation may be mutually agreed to between the purchaser and the manufacturer/supplier.

7. 	1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.





11 BENDTEST



11.1 Number of Bend Test



Number of test samples shall be 2 from each cast/heat and same form, grade, quality and delivery condition irrespective of cast/heat size. 



11.2 Bend Test Piece



When sections permit, these shall be not less than 40 mm wide. If the manufacturer/supplier so desires, round, square, hexagonal and flat bars and structural sections shall be bent in the full section as rolled.



11.2.1 In all bend test pieces, the rough edges arising as a result of shearing may be removed by filing or grinding or machining, but the test pieces shall receive no other preparation.



11.3 Bend Test



 Bend test shall be conducted in accordance with IS 1599.



11.3.1 For bend test, the test piece at room temperature shall withstand bend through 180°to an internal diameter not greater than that given in Table 3 without cracking.



12 IMPACT TEST



12.1 Impact test shall normally be carried out on products having thickness/diameter greater than or equal to 12 mm. The test specimen is parallel to the direction of rolling and the base closer to the rolled surface is more than 1mm from it. The notch axis shall be perpendicular to the rolled surface.



12.1.1 If stated in the order, impact tests may be carried out on products having a thickness less than 12 mm but minimum thickness applicable is 6mm, the dimensions of the test pieces shall be inconformity with IS 1757. The minimum impact energy values of reduced sizes shall be as shown in Fig. 2 for grades E 235, E 250, E 275, E 300, E 350. For other grades, the values shall be reduced in direct proportion to the cross-sectional area of the test piece.



12.2 This test is carried out using a V-notch test piece (see IS 1757) the value for consideration being the arithmetic mean of the results obtained on three test pieces taken side by side from the same product(see Table 3).



12.3 The test sample shall be taken from the thickest product. If the test sample taken from the thickest product rolled from a cast meets the requirements, the whole cast shall be deemed to meet the requirements of the test, if not, the test shall be performed on a section of next lower thickness rolled from same cast, if it meets the requirements specified, this particular thickness as also other sections of lower thickness shall be deemed to satisfy this specification. If this thickness also does not meet the requirements, the test shall be carried out on the next lower thickness and so on, because the toughness of the product will be dependent on the rolling direction as well as on the section size.



12.3.1 One test sample shall be taken from thickest product per cast/heat.



12.4 The material represented shall be deemed to comply with this standard, if the average value of 3 test specimens, meets the requirements given in Table 3 provided no individual value shall be less than 70 percent of the specified value. If the average value of the three Charpy impact tests fails to comply by an amount not exceeding 15 percent of the specified minimum average value, three additional test pieces from the same sample shall be tested and the results added to those previously obtained and a new average calculated. Provided this new average complies with the specified requirement, the material represented shall be deemed to comply with this standard.



12.5 Impact test at different temperatures and corresponding impact test values may be mutually agreed between the purchaser and the manufacturer/supplier. 



[image: ]



FIG. 2 MINIMUM IMPACT ENERGY VALUES FOR TEST PIECES WITH A WIDTH BETWEEN 5 mm AND 10 mm





13 Y GROOVE CRACKABILITY TEST



Y groove crackability tests may be carried out in accordance with IS 10842 (part2) for products of only Grade E 250C material having thickness 12 mm and above, if specifically agreed to between the purchaser and the manufacturer/supplier.



NOTE — The Y groove crackability test will not be applicable for rounds and it is mainly for plates and sections.











14 OTHER TESTS



14.1 The material may be subjected to nondestructive testing to determine the soundness of material subject to mutual agreement between the purchaser and the manufacturer/supplier.



14.2 Metallurgical tests for grain size, directionality, inclusion content may be carried out subject to mutual agreement between the purchaser and the manufacturer/supplier.



15 DIMENSIONS



Unless otherwise agreed to between the purchaser and the manufacturer /supplier, the nominal dimensions of rolled products conforming to this standard shall be in accordance with the relevant Indian Standard. Currently available Indian Standards are listed in Table 4.



Table 4 Indian Standards which give nominal dimensions of rolled steel products

(Clause 15)



		Sl No

		PRODUCT

		RELEVANT INDIAN STANDARD



		i)

		Beam, column, channel and angle sections including parallel beam and column sections

		IS 808



		ii)

		Tee bars

		IS 1173



		iii)

		Bulb angles

		IS 1252



		iv)

		Plates, sheets and strips

		IS 1730



		v)

		Flats

		IS 1731



		vi)

		Round and square bars

		IS 1732



		vii)

		Bulb flats

		IS 1863



		viii)

		Sheet piling sections

		IS 2314



		ix)

		Channel sections

		IS 3954



		x)

		Hollow sections

		IS 4923



		xi)

		Plates for ship's hull structure

		IS 5488









16 TOLERANCES



Unless otherwise agreed to between the purchaser and the manufacturer/supplier, the rolling and cutting tolerances for steel products conforming to this standard shall be those specified in IS 1852 except for parallel flange beams and columns for which the tolerances shall be as per IS 12779. Other tolerances may be followed within the total tolerance range as specified in IS 1852 and IS 12779 as applicable.





17 RE-TESTS



17.1 If a test does not give the specified results, two additional tests shall be carried out at random on the same lot. Both retests shall conform to the requirements of this standard; otherwise, the lot shall be rejected.



17.2 Re-heat Treatment



If any heat treated material fails to meet the mechanical requirements specified, the supplier may re-heat treat the material and in that case, all mechanical properties shall be re-evaluated.



18 CALCULATION OF MASS

The mass of the steel shall be calculated on the basis that steel weighs 7.85 g/cm3.



19 DELIVERY

Subject to prior agreement between the manufacturer/supplier and the purchaser, a suitable protective treatment may be given to the material after rolling.



20 MARKINGAND PACKING



20.1 Plates, sheets, sections, bars and flats shall be supplied in bundles, and strips and rods either in bundles or coils. Each bundle/coil shall carry a tag or label/sticker bearing the cast number or identification mark or lot number traceable to the cast number and the manufacturer‘s name or trade mark. Alternatively, top sheet/plate or strips in each bundle shall be legibly marked with the cast number or identification mark or lot number traceable to the cast number, name of the manufacturer or trade mark.



20.2 The ends of the rolled products may be painted with a color code, as agreed to between the purchaser and the manufacturer/supplier.



20.3 Unless otherwise agreed, the packing shall be adequate to ship the material safely and in good condition.



20.4 BIS Certification Marking



The material may also be marked with Standard Mark.



20.4.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made there under. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.
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		ORGANIZATION - TATA STEEL



		Request for Amendment



		IS 10748 : 2004- HOT ROLLED STEEL STRIP FOR WELDED TUBES AND PIPES



		(Second Revision)



		Clause Ref

		

		Modification  Suggested                                                                                                                                                                                  

		Justification



		YS

		

		Table-1 Chemical Composition (Clauses 7.1 & 7.2) as given below

		1) Proposal for change in Mn content of Grade2: The Mn content of Grade 2 to be increased to 0.80% to achieve strength in thicker sections.

2) Alignment of existing steel grades (Grade5) with tubes specifications (IS 1161 Yst310 & IS 4923 Yst310) : Tubes specification for hollow sections viz., IS 1161: 2014 and IS 4923 : 2017 make it mandatory to use HR coils as per IS 10748 :2004. The mechanical properties of HR coils shall be aligned to tubes specification. However, the mechanical properties of Grade 4 are not conforming to Yst310 grade of tube specification w.r.t. minimum yield strength and tensile strength. Also, the Grade 5 tensile property is much higher than Yst310 grade of tubes (490 Mpa instead of 450Mpa required for Tubes). Tensile strength of Grade 5 & Grade 6 is same whereas the yield strength is different which does not seem to be logical.  The grade wise mapping of Tubes vs Steel spec. below clearly indicate that Grade 2, Grade3 & Grade6 are perfectly aligned with Yst210, Yst240 and Yst355 grades of tube specification. However, neither Grade4 or nor Grade5 is fully aligned to Yst310 grade.

Tube spec. IS 1161/IS 4923               Steel spec.  IS 10748

Grade  YS (MPa)   UTS (MPa)   Grade   YS (MPa)  UTS (MPa)

                  Min.          Min.                            Min.        Min.

Yst210      210            330          Grade2     210          330

Yst240      240            410          Grade3     240          410   

Yst310      310            450          Grade4     275          430

                                                      Grade5    310          490  

Yst355      355            490          Grade6     355          490 

To meet the requirement of Yst310 grade for tube specs the mech properties of Grade5 modification has been suggested. It will also differentiate between Grade5 & Grade6 w.r.t. UTS. Grade 4 can be retained without any modification.



3) Proposal for change in elongation % of Grade4 Grade5 & Grade6 : The elongation % of Grade 4, Grade 5 & Grade 6 has been increased to align it with FE300 & FE350 grades of IS 2062 standard which is also a standard for structural application.



4) Inclusion of new grades Yst410 & Yst450 : There is growing demand for supply of Yst 410 & Yst 450 grades tubes for structural purposes in Indian market. Tube Manufacturers are not able to full fill the demand of their customers in absence of availability of suitable steel grades in IS 10748 standard. These grades (FE410 & FE450) already exist in IS 2062 standard applicable for hot rolled low, medium and high tensile structural steel. Reference has been drawn from this standard for introducing new grades viz., Grade7 & Grade8.  



5) Concern of Tube Manufacturers: 

a. The hot rolled coils used for tube manufacturing shall be as per IS 10748 and they need raw materials for Yst410 & Yst450 grades in line with BS EN 10219-1: 2006 for Cold Formed welded structural hollow sections to cater to the need of the customers.

b. Before inclusion of Yst410 & Yst450 grades in IS 1161 : 2014 and IS 4923 : 2017 by the MTD 19, the inclusion of steel grades, i.e., Grade 7 & Grade 8 in IS 10748 : 2004 by MTD4 is required.

c. There is an urgent need for amendment to IS 10748 : 2004 standard to enable MTD19 to incorporate Yst 410 & Yst450 grades in IS 1161 : 2014 & IS 4923 : 2017 specifications. 



		

		

		Grade                                         Constituent, Percent , Max                                 CE Max             Carbon    Manganese    Sulphur   Phosphorus

		



		

		

		         (1)                             (2)                   (3)                (4)                   (5)                            (6)                      

		



		

		

		          1                              0.10               0.50             0.040             0.040                         -----

          2                              0.12               0.80             0.040             0.040                         -----

          3                              0.16               1.20             0.040             0.040                         -----    

          4                              0.20               1.40                0.040             0.040                         0.45 

          5                              0.25               1.30             0.040             0.040                         0.45

[bookmark: _GoBack]          6                              0.25               1.0             0.040             0.040                         0.45  

          7                              0.25               1.50             0.040             0.040                         0.45

          8                              0.25               1.65             0.040             0.040                         0.45                            

		



		Clauses 8.3 and 9.2.4 Table 3

		

		                         Table 3 Tensile Properties (Clauses 8.3 and 9.2.4) as given below

		



		

		

		 

		



		

		

		Grade     Tensile Strength     Yield Strength      Percentage Elongation                Internal Dia.

		



		

		

		                  Min (MPa)               Min  (MPa)        Min. at Gauge Length 5.65/A        of Bend 

		



		

		

		   1                   290                              170                                       30                                  t

   2                   330                              210                                       28                                 2t

   3                   410                              240                                       25                                 2t 

   4                   430                              275                                       22                                 3t 

   5                   450                              310                                       22                                 3t

   6                   490                              355                                       22                                 3t

   7                   540                              410                                       20                                 4t

   8                   570                              450                                       20                                 4t

		



		

		

		NOTES: 

		



		

		

		1. t = Nominal thickness of the test piece

		



		

		

		2. 1 Mpa = 1 N/mm2 =0.1020kgf/mm2

		



		

		

		3. Mechanical properties other than those specified in the table may be as per the agreement between the purchaser and the manufacturer for specific application.
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FOREWORD



This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 1984 subsequently revised in 1995 and 2004. While reviewing the standard in the light of experience gained during these years, the Committee decided to revise it to bring it in line with the present practices followed by the Indian industry.





In the present version following modifications are made:

1) Amendment No. 1 has been incorporated.

2) Chemistry has been modified in Grade 2, Grade 3 and Grade 5.

3) New grades Grade 6, Grade 7 and Grade 8 are added in the existing grades table. New grades for fine grain steel and new grades based on chemical compositions are added in separate tables.

4) Clauses 1, 2, 3, 3.2, 4.2, 5, 7.1, 7.2, 8.1, 9.1, 13.2, 14, 15.2, 15.3 and 16.2.1 have been modified. Some clauses and tables are re designated as 8.2.1 in place of 8.2, 8.2.2 in place of 8.3, Table 4 in place of Table 2 and Table 5 in place of Table 3. 

5) New clauses 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 6.3, 6.3.1, 6.4, 6.5, 7.3, 7.4 and 8.3 are added; Table 2, Table 3 and Table 6 are also added. 



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO Standard may also be followed as an alternate method. 



While revising the standard, assistance has been derived from the following international specifications: 



EN 10025-3:2019: Hot Rolled products of structural steels - Technical delivery conditions for normalized/ normalized rolled weldable fine grain structural steels;

EN 10025-4:2019: Hot Rolled products of structural steels - Technical delivery conditions for thermomechanical rolled weldable fine grain structural steels;

SAE J403:2014: Chemical Compositions of SAE Carbon Steels;

EN 10083-3:2006: Steels for quenching and tempering - Technical delivery conditions for alloy steels.

  

The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.













Indian Standard

HOT-ROLLED STEEL STRIP FOR WELDED TUBES AND PIPES — SPECIFICATION

(Third Revision)

1 SCOPE



This standard covers requirement for weldable quality hot-rolled carbon steel strip in coils intended for the manufacture of welded steel tubes and pipes including hollow sections for various applications.



The grades mentioned in this standard are specified with chemical composition alone and chemical composition along with mechanical properties. The grades mentioned in Table 2 (chemical composition) and Table 6 (mechanical properties) are hot rolled weldable fine grain structural steels. The grades mentioned in Table 3 are chemical composition based carbon steels. 



Note: A range of steel grades are specified in this standard and the user should select the grade appropriate to the intended use and service conditions. 



2 REFERENCES



The standards listed below contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



IS No. 				Title



228 (in various parts)	Methods of chemical analysis of steels

1599: 2019/		Metallic materials – Bend test (fourth revision)

ISO 7438: 2016

1608 (Part 1): 2022/	Metallic materials – Tensile testing - Part 1 Method of test at room 

ISO 6892-1: 2019	temperature (fifth revision)

1730: 1989                  Steel plates, sheets, strips and flats for structural and general 

 engineering purposes – Dimensions (second revision)

1852: 1985		Specification for rolling and cutting tolerances for hot rolled steel 

products (fourth revision)

1956 (in various parts) Glossary of terms relating to iron and steel (second revision)	

3803 (Part 1): 1989	 Steel – Conversion of elongation values: Part 1 Carbon and low alloy steels (second revision)

8910: 2022/		 General technical delivery requirements for steel and steel products 

ISO 404: 2013	    	 (second revision)







3 TERMlNOLOGY



For the purpose of this standard the definitions given in IS 1956 and the following definitions shall apply.



3.1 Micro-Alloying Elements – Elements, such as niobium, vanadium and titanium added singly or in combination to obtain higher strength levels combined with better toughness, formability and weldability as compared to unalloyed steel of similar strength level.



3.2 Coil – A rolled flat strip product which is wound into regularly superimposed laps so as to form a coil with almost flat side. 



3.3 Hot-Rolled Steel Strip in Coils – A product obtained by rolling heated steel through a semi continuous/continuous-type or reversing strip mill to the required sheet thickness. The product has a surface covered with oxide or scale resulting from the hot rolling operation.



3.4 Weldability – A metallic substance is considered to be weldable by a given process and for the given purpose, when metallic continuity to a stated degree can be obtained by welding using a suitable procedure, so that the joints comply with the requirements specified in regard to both their local properties and their influence on the construction of which they form a part.



3.5 Fine-grain steel: Steel with fine-grain structure with an equivalent index of grain size ≥ 6 determined in accordance with IS 4748/ ISO 643.



3.6 As-rolled - Delivery condition without any special rolling i.e. Conventional hot rolling without any normalized rolling or thermos-mechanical rolling and/or heat treatment like normalizing or quenching.



3.7 Normalizing Rolling – A hot rolling process in which the final deformation is carried out within a certain temperature range equivalent to normalizing temperature, leading to a material condition equivalent to that obtained after normalizing, such that the specified mechanical properties would still be met in the event of any subsequent normalizing.



NOTE 	In international publications for both the normalizing rolling, as well as the thermo-mechanical rolling, the expression "controlled rolling" may be found. However, in view of the different applicability of the products a distinction of the terms is necessary.



3.8 Normalized– Produced by heating to a suitable temperature above the transformation range (austenitizing) followed by air cooling.



3.9 Thermo-Mechanical Rolling (TM) –A hot rolling process in which the final deformation is carried out in a certain temperature range leading to a material condition with certain properties that cannot be achieved or repeated by heat treatment alone.



Note: The term “Thermo-Mechanical Control Process (TMCP)” can also be used.

NOTE 1 	Subsequent heating above 580 °C may lower the strength values.

NOTE 2 	Thermo-mechanical rolling can include processes with an increasing cooling rate with or without tempering including self-tempering but excluding direct quenching and quenching and tempering.



          

4 SUPPLY OF MATERIALS



4.1 General requirements relating to the supply of hot-rolled steel strip shall conform to IS 8910.



4.2 The material may be ordered on any of the following basis as agreed to between the manufacturer and the purchaser:



a) Chemical composition, or

b) Chemical composition and physical properties.



Impact test requirements can be mutually agreed between the purchaser and supplier for fine grain steel. 



5 GRADES



There shall be 40 grades of hot-rolled carbon steel strip. 



a) Chemical composition and physical properties (Table 1/ Table 5 contains 8 grades from Grade 1 to Grade 8 and Table 2/ Table 6 contains 4 grades E 275H, E 355H, E 420H & E 460H).



b) Chemical composition (Table 3 contains 18 grades – 8C3, 10C4, 20C4, 21C3, 26C8, 30C8, 35C8, 40C8, 20C12, 26C13, 30C13, 36C14, 41C15, 20C12B, 22C12B, 26C13B, 30C13B, 34C13B) 



Nomenclature for new grades mentioned in Table 2/ Table 6 and Table 3



E275 H



                        Designation (Quality) for welded tube (Hollow tube or section)

                        Minimum Yield Strength



10C 4 (Carbon Steel)



                        Approximately Average Manganese of the given range

                        Approximately Average Carbon of the given range



34C 13 B (Boron added Carbon Steel - boron addition to improve hardenability)

                        Boron added steel

                        Approximately Average Manganese of the given range

                        Approximately Average Carbon of the given range





6 MANUFACTURE



6.1 The processes used in making steel and in manufacturing hot-rolled steel strip shall be left to the discretion of the manufacturer.



6.2 Steel shall be supplied in the killed, semi-killed or rimming condition subject to agreement between the manufacturer and the purchaser.



6.3 Fine grain steel grades shall be supplied in fully killed condition. The steels shall contain sufficient amount of nitrogen-binding elements and have a fine-grain structure. Fully killed steel containing nitrogen binding elements in amounts sufficient to bind the available nitrogen (for example, minimum 0.020% total aluminium). The usual guideline is minimum aluminium to nitrogen ratio of 2:1, when no other nitrogen binding elements are present.



6.3.1 Verification of the grain size is not required, when aluminium is used as the grain refining element and the grain size requirement shall be deemed to be fulfilled if the cast/ ladle analysis shows the total aluminium content ≥ 0.020% or alternatively soluble aluminium ≥ 0.015%. 



6.4 The hot rolled strip may be rolled and supplied in as-rolled or normalized or normalizing rolling or controlled rolling or thermo-mechanical rolling as per the agreement between the purchaser and the manufacturer. For fine grain steel grades, the material shall be supplied in normalized or normalized rolling or thermomechanical rolling condition.



6.5 Hot rolled strips may be supplied in descaling condition along with oiled condition as per the agreement between the purchaser and the manufacturer/supplier. Descaling shall be either acid pickling or shot blasting. 





7 CHEMICAL COMPOSITION



7.1 Ladle Analysis 



Ladle analysis of the material when carried out either by the method specified in the relevant parts of IS 228 or any other established instrumental/chemical method shall be as given in Table 1, Table 2 and Table 3. In case of dispute, the procedure given in IS 228 and its relevant parts shall be referee method. However, where the method is not given in IS 228 or its relevant parts, the referee method shall be as agreed to between the purchaser and the manufacturer.



The ladle analysis shall be determined once per cast.



7.2 Product Analysis



Permissible variations in the case of product analysis from the limits specified in Table 1, Table 2 and Table 3 shall be as given in Table 4.



If a product analysis has been agreed upon at the time of enquiry and order, the purchaser shall specify the frequency if not once per cast. The product analysis shall be carried out on the finished product.



7.3 Carbon equivalent value

The maximum carbon equivalent value (CEV) requirements are given in the Table 1 and Table 2. 

Carbon equivalent value (CEV) would be calculated based on ladle analysis, only. 

CEV =



7.4 When products are supplied with a control on Si e.g. for hot-dip zinc-coating so that there could be a need to increase the content of other elements like C and Mn to achieve the required tensile properties, the maximum carbon equivalent values of Table 1 and Table 2 shall be increased as follows: 

— for Si ≤ 0.04 %, increase the value of the CEV by 0.02; 

— for Si ≤ 0.25 %, increase the value of the CEV by 0.01.



Cold forming leads to reduction in the ductility. Furthermore, it is necessary to draw the attention to the risk of brittle fracture in connection with hot-dip zinc-coating.

























Table 1 Chemical Composition for steel grades other than fine grain steel

(Clauses 5, 7.1, 7.2, 7.3 and 7.4)



		Grade

		Constituent , Percent,  Max

		Carbon Equivalent Value (CEV) max



		

		Carbon

		Manganese

		Sulphur

		Phosphorus

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		1

		0.10

		0.50

		0.04

		0.04

		-



		2

		0.12

		0.80

		0.04

		0.04

		-



		3

		0.20

		1.20

		0.04

		0.04

		-



		4

		0.20

		1.30

		0.04

		0.04

		0.45



		5

		0.25

		1.40

		0.04

		0.04

		0.45



		6

		0.25

		1.50

		0.04

		0.04

		0.45



		7

		0.25

		1.60

		0.04

		0.04

		0.50



		8

		0.25

		1.65

		0.04

		0.04

		0.52





NOTES:

1. For semi-killed quality. Silicon content shall be 0.08 percent, maximum. 

2. When the steel is killed by aluminium alone, the total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent.

3. Micro-alloying may be allowed subject to mutual agreement between the purchaser and the supplier. Micro-alloying elements like Nb, V or Ti, when used individually or in combination, the total content shall not exceed 0.20 percent.

4. Nitrogen content of steel shall not exceed 0.012 percent, which shall be ensured by the manufacturer by occasional check analysis.

5. Closer limits of composition may be agreed to between the supplier and the purchaser.

6. Max. CEV can be increased for steels with control on Si (e.g. for hot-dip zinc-coating), see 7.4.





Table 2 Chemical Composition for fine grain steel grades

(Clauses 5, 7.1, 7.2, 7.3 and 7.4)



		Grade

		% C

max f

		%Si

max

		%Mn

max

		%P

max

		%S

max

		%Nb

max

		%V

max f

		%Al
(total)

min

		%Ti

max

		%Cr

max

		%Ni

max

		%Mo

max f

		%Cu

max

		%N

max

		CEV

max f



		E 275H

		0.18

		0.40

		1.50

		0.03

		0.025

		0.05

		0.05

		0.02

		0.05

		0.30

		0.30

		0.10

		0.55

		0.015

		0.40



		E 355H

		0.20

		0.50

		1.65

		0.03

		0.025

		0.05

		0.10

		0.02

		0.05

		0.30

		0.50

		0.10

		0.55

		0.015

		0.43



		E 420H

		0.20

		0.60

		1.70

		0.03

		0.025

		0.05

		0.20

		0.02

		0.05

		0.30

		0.80

		0.10

		0.55

		0.025

		0.48



		E 460H c

		0.20

		0.60

		1.70

		0.03

		0.025

		0.05

		0.20

		0.02

		0.05

		0.30

		0.80

		0.10

		0.55

		0.025

		0.53







Notes: 

a) For some applications, e.g. for railways, a maximum S content of 0.010 % may be agreed upon at the time of the order

b) If sufficient other N-binding elements are present the minimum total Al content does not apply. The other elements for N-binding: Nb ≥0.015 %, V ≥0.020 %, Ti: ≥0.020 %. If these elements are used in combination, at least one of them shall be present with the minimum content indicated (see Clause 6.3). The N binding elements shall be mentioned in the inspection document.

c) V + Nb + Ti ≤ 0.22 % and Mo + Cr ≤ 0.30 %.

d) Closer limits of composition may be agreed to between the supplier and the purchaser.

e) Maximum CEV can be increased for steels with control on Si (e.g. for hot-dip zinc-coating), see 7.4.

f) For thermomechanical (TM) rolling condition  

-- C 0.13 max, CEV 0.34 max for grade E 275H, 	

-- C 0.14 max, CEV 0.39 max for grade E 355H, 

-- C 0.16 max, V 0.12 max, Mo 0.20 max and CEV 0.43 max for grade E 420H and 

-- C 0.16 max, V 0.12 max, Mo 0.20 max and CEV 0.46 max for grade E 460H.











Table 3 Chemical Composition of the Ladle analysis

(Clauses 5, 7.1, and 7.2)



		Grade

		% C

max

		% Mn

max

		% Si

max

		% S

max

		% P

max

		% Cr

max

		% Ti

max

		% B

max



		8C3

		0.10 max

		0.50 max

		0.40

		0.035

		0.030

		-

		-

		-



		10C4

		0.08-0.13

		0.30-0.60

		0.40

		0.035

		0.030

		-

		-

		-



		20C4

		0.18-0.23

		0.30-0.60

		0.40

		0.035

		0.030

		-

		-

		-



		21C3

		0.18-0.24

		0.10-0.60

		-

		0.035

		0.030

		-

		-

		-



		26C8

		0.22-0.28

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		30C8

		0.28-0.34

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		35C8

		0.32-0.38

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		40C8

		0.37-0.44

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		20C12

		0.16-0.23

		1.10-1.40

		0.40

		0.035

		0.030

		-

		-

		-



		26C13

		0.22-0.28

		1.10-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		30C13

		0.26-0.34

		1.10-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		36C14

		0.30-0.38

		1.20-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		41C15

		0.36-0.44

		1.35-1.65

		0.40

		0.035

		0.030

		-

		-

		-



		20C12B

		0.17-0.23

		1.10-1.40

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		22C12B

		0.19-0.25

		1.10-1.40

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		26C13B

		0.22-0.28

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		30C13B

		0.27-0.33

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		34C13B

		0.32-0.38

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005





  -  No requirement but can be mutually agreed based on the application requirement.  

NOTES:

1. Unless otherwise agreed the grades mentioned in above table shall be supplied in full killed condition. For semi-killed quality, Silicon content shall be 0.08 percent, maximum. 

2. When the steel is killed by aluminium alone, the total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent.

3. Micro-alloying may be allowed subject to mutual agreement between the purchaser and the supplier. Micro-alloying elements like Nb, V or Ti, when used individually or in combination, the total content shall not exceed 0.20 percent.

4. Nitrogen content of steel shall not exceed 0.012 percent, which shall be ensured by the manufacturer by occasional check analysis.

5. Closer limits of composition may be agreed to between the supplier and the purchaser.

6. Residual elements like Cu, Cr, Ni, Mo for specific applications shall be agreed upon between purchaser and supplier. As a guide, Cu ≤ 0.35%, Ni ≤ 0.25%, Cr ≤ 0.20%, Mo ≤ 0.06% can be considered for residual element limits.

7. Elements not quoted in this table shall not be intentionally added to the steel without the agreement of the purchaser, other than for the purpose of finishing the heat. All reasonable precautions shall be taken to prevent the addition of such elements from scrap or other material used in the manufacture which affect the hardenability.

8. The grades in this table shall be chemical composition based supplies as Hot Rolled Coil. However, mechanical properties can be mutually agreed between Supplier and purchaser based on end application, but it’s not a mandatory requirement.

9. Grades with chemical composition not mentioned in above table can be agreed with the philosophy of new grade designation nomenclature as given in clause 5 based on the application requirements and corresponding agreements shall be mutually agreed between the supplier and purchaser within the scope of this standard for carbon up to 0.50% and Mn up to 1.70%. 























Table 4 Permissible Variation for Product Analysis

(Clauses 7.2)

		S. No.



(1)

		Constituent



(2)

		Percentage Limit of Constituent

(3)

		Permissible Variation Over/Under the Specified Limit, Percent, Max

(4)



		i)

		Carbon

		<0.20

≥0.20

		0.02

0.03



		ii)

		Manganese

		-

		0.05



		iii)

		Sulphur

		-

		0.005



		iv)

		Phosphorus

		-

		0.005



		v)

		Silicon

		-

		0.05



		vi)

		Copper

		-

		0.03



		

		Nickel

		-

		0.03



		

		Chromium

		-

		0.04



		vii)

		Vanadium

		-

		0.01



		viii)

		Niobium

		-

		0.01



		ix)

		Titanium

		-

		0.01



		

		Molybdenum

		-

		0.01



		

		Aluminium

		-

		0.005



		

		Nitrogen

		-

		0.02







NOTE — Product analysis shall not be applicable to rimming steel.







8 TENSILE TEST



8.1 Number of Tensile Tests



Number of test samples shall be 2 from each cast/heat and same grade, quality and delivery condition irrespective of cast/heat size. 



8.2 Tensile Test Pieces



8.2.1 Tensile test samples shall be taken transverse to the direction of rolling, but for strips below 600 mm width, longitudinal test pieces may be taken. The sample for tensile test shall be from the end of the coil after coiling. Tensile test in other rolling direction can be mutually agreed between manufacturer and purchaser.



8.2.2 The tensile test shall be carried out in accordance with IS 1608 (part1) as applicable, generally using a proportion gauge length Lo = 5.65 where So is the cross sectional area of the test piece. Test pieces with a non-proportional gauge length may be used, in this case the elongation values shall be converted in accordance with IS 3803 (Part 1). Elongation in other gauge lengths may be mutually agreed to between the purchaser and the manufacturer/supplier.



8.3 Tensile Test



Yield strength, tensile strength and percentage elongation, when determined in accordance with IS 1608 (Part 1), shall conform to the requirements as given in Table 5 and Table 6.



For the specified yield strength, the upper yield strength (ReH) shall be determined. 

If a yield phenomenon is not present, the 0.2% proof strength (Rp 0.2) shall be determined.



8.3.1 Should a tensile test piece break outside the middle half of its gauge length (see IS 1608 part 1) and the percentage elongation obtained is less than the specified, the test may be discarded at the option of the manufacturer and another test made from the sample selected representing the same cast and batch.



8.3.2 Stress relieving at more than 580 °C or for over 1 hour can lead to a deterioration of the mechanical properties of the fine grain steel grades. The maximum stress relief temperature should be 560 °C. If the purchaser intends to stress relief the products at higher temperatures or for longer times than mentioned above the minimum values of the mechanical properties after such a treatment should be agreed upon at the time of the order.





Table 5 Mechanical Properties for steel grades other than fine grain steel

(Clause 8.3 and 9.2.4)



		Grade

		Tensile Strength, MPa Min

		Yield Strength, MPa Min

		Elongation at Gauge Length, L0=5.65, % Min

		Internal Diameter of Bend



		1

		290

		170

		30

		t



		2

		330

		210

		28

		2t



		3

		410

		240

		23

		2t



		4

		430

		275

		22

		3t



		5

		450

		310

		21

		3t



		6

		490

		355

		20

		3t



		7

		540

		410

		18

		3t



		8

		570

		450

		17

		3t







NOTES: 

1. t = Nominal thickness of the test piece.				

2. 1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.

3. Mechanical properties other than those specified in this table may be as per agreement between the purchaser and the manufacturer for specific applications.



Table 6 Mechanical Properties for fine grain steel grades 

(Clause 8.3 and 9.2.4)



		Grade

		Yield Strength, MPa Min

		Tensile Strength, MPa

		Elongation at Gauge Length, L0=5.65, % Min

		Internal Diameter of Bend



		ISH S275H

		275

		370-510

		24

		2t



		ISH S355H

		355

		470-630

		22

		2t



		ISH S420H

		420

		520-680

		19

		4t



		ISH S460H

		460

		540-720

		17

		4t







NOTES: 

1. t = Nominal thickness of the test piece.				

2. 1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.

3. Mechanical properties other than those specified in this table may be as per agreement between the purchaser and the manufacturer for specific applications.







9 BEND TEST



9.1 Number of Bend Tests

Number of test samples shall be 2 from each cast/heat and same grade, quality and delivery condition irrespective of cast/heat size. 



9.2 Bend test shall be carried out in accordance with IS 1599.



9.2.1 Bend test sample shall be taken transverse to the direction of rolling.



9.2.2 The test piece shall be 75 mm long and 25 mm wide for thickness less than 3 mm and not less than 40 mm wide for 3 mm and other. For small sizes the maximum width available shall be used.



9.2.3 The edge of the bend test piece shall be free from burrs. Filling or machining to remove burrs is permissible.



9.2.4 The test piece shall be bend cold through 180°. The internal diameter of the bend for the different grades of material shall be as given in Table 5 and Table 6. The test piece shall be deemed to have passed the test, if the outer convex surface is free from cracks.



10 RE-TESTS



Should any one of the test pieces first selected fail to pass any of the tests specified in this standard two further samples shall be selected from the same lot for testing in respect of each failure. Should the test pieces from both these additional samples pass the material represented by the test, samples shall be deemed to comply with the requirement of that particular test. Should the test pieces from either of these additional test samples fail, the material represented by the test samples shall be deemed as not conforming to the standard. 



11 FREEDOM FROM DEFECTS



The steel shall be free from such segregation, lamination, surface flaws and other defects, which are detrimental to subsequent processing and ultimate use.



NOTE — As internal surface of coils is not amenable to inspection. Some surface defects may be expected to be found during slitting. The purchaser in his assessment of the material shall take this into account. The amount of defects liable for rejection shall be mutually agreed between the purchaser and the supplier.



12 DIMENSIONS



Nominal dimensions and thickness of hot-rolled steel strip may be as specified in IS 1730. Sizes other than those specified in IS 1730 may also be supplied by mutual agreement between the purchaser and the manufacturer.





13 TOLERANCES



13.1 Tolerances on thickness and width shall conform to 1S 1852.



13.2 Tolerance on edge camber shall be as specified as below.



The edge camber that is, lateral departure of the edge of the material from a straight line forming a chord (see Fig. 1) of hot rolled steel sheets, including descaled sheets, in cut lengths and coil shall not exceed the tolerances given below



		Form

		Camber tolerance (Max)



		Cut length

		0.5 percent x length



		Coil

		25mm in any 5000mm length







Note: Camber is the greatest deviation of a side edge from a straight line, the measurement being taken on the concave side with a straight edge.

[image: ]

Key

1 Edge Camber

2 Side edge (concave side)

3 Straight edge

a Rolling direction



The specified value for tolerance shall not apply to the uncropped ends of the coil for a total length l, which is calculated using the formula.



l (m) =  , provided that the result does not exceed 20 m.



13.3 Tolerances closer than those specified in 13.1 and 13.2 on the dimensions of hot-rolled steel strip may also be agreed between the purchaser and the supplier.



14 COIL MASS AND DIAMETERS



The limits of mass outside diameter and internal diameter of the coils shall be agreed to between the manufacturer and the purchaser. The mass of the steel shall be calculated on the basis that steel weighs 7.85 g/cm3.



15 CONDITION OF COILS



15.1 The edges may be mill edges or slit edges as agreed between the supplier and the purchaser. When mill edges are specified the depth of defects shall be within 5 mm from the edges on either side of the coil.



15.2 The material shall be in as-rolled or normalized or normalized rolling or thermomechanical rolling condition without any skin passing, pickling, oiling, and blast cleaning, annealing and normalizing unless otherwise specified by the purchaser. 



15.3 Outer end of the coil may be cropped, if agreed by the manufacturer and the purchaser. There should be no folding of ends in the packed coils. In case the material is supplied without cropping, fish tail length should not be more than 0.5 m unless agreed for thickness ≥5mm.



15.4 The coils shall be suitably packed, so that they do not get damaged during transit.



15.5 Telescopicity in the coils should not be more than 100 mm.



16 MARKING



16.1 Every coil shall be legibly marked outside or inside with the following:

a) Name or trade-mark of the manufacturer,

b) Grade of steel,

c) Cast or identification mark,

d) Size, and

e) Mass of coils.



NOTE — For strip below 600 mm width, marking of mass may not be necessary.



16.2 BIS Certification Marking



The material may also be marked with the Standard Mark.



16.2.1 The use of Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.







image1.png

Figure 1 — Measurement of edge camber
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FOREWORD



This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 1984 subsequently revised in 1995 and 2004. While reviewing the standard in the light of experience gained during these years, the Committee decided to revise it to bring it in line with the present practices followed by the Indian industry.



In the present version following modifications are made:



i)  Amendment No. 1 has been incorporated; Amendment 2?	

ii)  Chemistry has been modified in Grade 2, Grade 3 and Grade 5;

iii)  New grades Grade 6, Grade 7 and Grade 8 are added in the existing grades table. New grades for fine grain steel and new grades based on chemical compositions are added in separate tables;

iv)  Clauses 1, 2, 3, 3.2, 4.2, 5, 7.1, 7.2, 8.1, 9.1, 13.2, 14, 15.2, 15.3 and 16.2.1 have been modified. Some clauses and tables are re-designated as 8.2.1 in place of 8.2, 8.2.2 in place of 8.3, Table 4 in place of Table 2 and Table 5 in place of Table 3; and

v)  New clauses 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 6.3, 6.3.1, 6.4, 6.5, 7.3, 7.4 and 8.3 are added; Table 2, Table 3 and Table 6 are also added. 



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO Standard may also be followed as an alternate method. 



While revising the standard, assistance has been derived from the following international specifications: 



		International Standard

		Title



		EN 10025-3:2019

		Hot Rolled products of structural steels - Technical delivery conditions for normalized/ normalized rolled weldable fine grain structural steels



		EN 10025-4:2019

		Hot Rolled products of structural steels - Technical delivery conditions for thermomechanical rolled weldable fine grain structural steels



		SAE J403 : 2014  

		Chemical Compositions of SAE Carbon Steels



		EN 10083-3:2006

		Steels for quenching and tempering - Technical delivery conditions for alloy steels





  

The composition of the Committee responsible for the formulation of this standard is given in Annex A.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.




Draft Indian Standard

HOT-ROLLED STEEL STRIP FOR WELDED TUBES AND PIPES — SPECIFICATION

(Third Revision)

1 SCOPE



This standard covers requirement for weldable quality hot-rolled carbon steel strip in coils intended for the manufacture of welded steel tubes and pipes including hollow sections for various applications.



The grades mentioned in this standard are specified with chemical composition alone and chemical composition along with mechanical properties. The grades mentioned in Table 2 (chemical composition) and Table 6 (mechanical properties) are hot rolled weldable fine grain structural steels. The grades mentioned in Table 3 are chemical composition-based carbon steels. 



Note — A range of steel grades are specified in this standard and the user should select the grade appropriate to the intended use and service conditions. 



2 REFERENCES



The standards listed below contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



IS No. 				Title



228 (in various parts)	Methods of chemical analysis of steels

1599: 2019/		Metallic materials – Bend test (fourth revision)

ISO 7438: 2016

1608 (Part 1): 2022/	Metallic materials – Tensile testing - Part 1 Method of test at room 

ISO 6892-1: 2019	temperature (fifth revision)

1730: 1989                  Steel plates, sheets, strips and flats for structural and general 

 engineering purposes – Dimensions (second revision)

1852: 1985		Specification for rolling and cutting tolerances for hot rolled steel 

products (fourth revision)

1956 (in various parts) Glossary of terms relating to iron and steel (second revision)	

3803 (Part 1): 1989	 Steel – Conversion of elongation values: Part 1 Carbon and low alloy steels (second revision)

8910: 2022/		 General technical delivery requirements for steel and steel products 

ISO 404: 2013	    	 (second revision)









3 TERMlNOLOGY



For the purpose of this standard the definitions given in IS 1956 and the following definitions shall apply.



3.1 Micro-Alloying Elements — Elements, such as niobium, vanadium and titanium added singly or in combination to obtain higher strength levels combined with better toughness, formability and weldability as compared to unalloyed steel of similar strength level.



3.2 Coil — A rolled flat strip product which is wound into regularly superimposed laps so as to form a coil with almost flat side. 



3.3 Hot-Rolled Steel Strip in Coils — A product obtained by rolling heated steel through a semi continuous/continuous-type or reversing strip mill to the required sheet thickness. The product has a surface covered with oxide or scale resulting from the hot rolling operation.



3.4 Weldability — A metallic substance is considered to be weldable by a given process and for the given purpose, when metallic continuity to a stated degree can be obtained by welding using a suitable procedure, so that the joints comply with the requirements specified in regard to both their local properties and their influence on the construction of which they form a part.



3.5 Fine-grain steel — Steel with fine-grain structure with an equivalent index of grain size ≥ 6 determined in accordance with IS 4748/ ISO 643.



3.6 As-rolled — Delivery condition without any special rolling i.e. Conventional hot rolling without any normalized rolling or thermos-mechanical rolling and/or heat treatment like normalizing or quenching.



3.7 Normalizing Rolling — A hot rolling process in which the final deformation is carried out within a certain temperature range equivalent to normalizing temperature, leading to a material condition equivalent to that obtained after normalizing, such that the specified mechanical properties would still be met in the event of any subsequent normalizing.



NOTE —	In international publications for both the normalizing rolling, as well as the thermo-mechanical rolling, the expression "controlled rolling" may be found. However, in view of the different applicability of the products a distinction of the terms is necessary.



3.8 Normalized — Produced by heating to a suitable temperature above the transformation range (austenitizing) followed by air cooling.



3.9 Thermo-Mechanical Rolling (TM) — A hot rolling process in which the final deformation is carried out in a certain temperature range leading to a material condition with certain properties that cannot be achieved or repeated by heat treatment alone.



 The term “Thermo-Mechanical Control Process (TMCP)” can also be used.



NOTES

 	1 Subsequent heating above 580 °C may lower the strength values.

2 Thermo-mechanical rolling can include processes with an increasing cooling rate with or without tempering including self-tempering but excluding direct quenching and quenching and tempering.



          

4 SUPPLY OF MATERIALS



4.1 General requirements relating to the supply of hot-rolled steel strip shall conform to IS 8910.



4.2 The material may be ordered on any of the following basis as agreed to between the manufacturer and the purchaser:



a) Chemical composition, or

b) Chemical composition and physical properties.



Impact test requirements can be mutually agreed between the purchaser and supplier for fine grain steel. 



5 GRADES



There shall be 40 grades of hot-rolled carbon steel strip. 



a) Chemical composition and physical properties (Table 1/ Table 5 contains 8 grades from Grade 1 to Grade 8 and Table 2/ Table 6 contains 4 grades E 275H, E 355H, E 420H and E 460H).



b) Chemical composition (Table 3 contains 18 grades – 8C3, 10C4, 20C4, 21C3, 26C8, 30C8, 35C8, 40C8, 20C12, 26C13, 30C13, 36C14, 41C15, 20C12B, 22C12B, 26C13B, 30C13B, 34C13B) 



Nomenclature for new grades mentioned in Table 2/ Table 6 and Table 3



E275 H



                        Designation (Quality) for welded tube (Hollow tube or section)

                        Minimum Yield Strength



10C 4 (Carbon Steel)



                        Approximately Average Manganese of the given range

                        Approximately Average Carbon of the given range



34C 13 B (Boron added Carbon Steel - boron addition to improve hardenability)

                        Boron added steel

                        Approximately Average Manganese of the given range

                        Approximately Average Carbon of the given range





6 MANUFACTURE



6.1 The processes used in making steel and in manufacturing hot-rolled steel strip shall be left to the discretion of the manufacturer.



6.2 Steel shall be supplied in the killed, semi-killed or rimming condition subject to agreement between the manufacturer and the purchaser.



6.3 Fine grain steel grades shall be supplied in fully killed condition. The steels shall contain sufficient amount of nitrogen-binding elements and have a fine-grain structure. Fully killed steel containing nitrogen binding elements in amounts sufficient to bind the available nitrogen (for example, minimum 0.020 percent total aluminium). The usual guideline is minimum aluminium to nitrogen ratio of 2:1, when no other nitrogen binding elements are present.



6.3.1 Verification of the grain size is not required, when aluminium is used as the grain refining element and the grain size requirement shall be deemed to be fulfilled if the cast/ ladle analysis shows the total aluminium content ≥ 0.020 percent or alternatively soluble aluminium ≥ 0.015 percent. 



6.4 The hot rolled strip may be rolled and supplied in as-rolled or normalized or normalizing rolling or controlled rolling or thermo-mechanical rolling as per the agreement between the purchaser and the manufacturer. For fine grain steel grades, the material shall be supplied in normalized or normalized rolling or thermomechanical rolling condition.



6.5 Hot rolled strips may be supplied in descaling condition along with oiled condition as per the agreement between the purchaser and the manufacturer/supplier. Descaling shall be either acid pickling or shot blasting. 





7 CHEMICAL COMPOSITION



7.1 Ladle Analysis 



Ladle analysis of the material when carried out either by the method specified in the relevant parts of IS 228 or any other established instrumental/chemical method shall be as given in Table 1, Table 2 and Table 3. In case of dispute, the procedure given in IS 228 and its relevant parts shall be referee method. However, where the method is not given in IS 228 or its relevant parts, the referee method shall be as agreed to between the purchaser and the manufacturer.



The ladle analysis shall be determined once per cast.



7.2 Product Analysis



Permissible variations in the case of product analysis from the limits specified in Table 1, Table 2 and Table 3 shall be as given in Table 4.



If a product analysis has been agreed upon at the time of enquiry and order, the purchaser shall specify the frequency if not once per cast. The product analysis shall be carried out on the finished product.



7.3 Carbon equivalent value

The maximum carbon equivalent value (CEV) requirements are given in the Table 1 and Table 2. 

Carbon equivalent value (CEV) would be calculated based on ladle analysis, only. 

CEV =



7.4 When products are supplied with a control on Si e.g. for hot-dip zinc-coating so that there could be a need to increase the content of other elements like C and Mn to achieve the required tensile properties, the maximum carbon equivalent values of Table 1 and Table 2 shall be increased as follows: 

— for Si ≤ 0.04 percent, increase the value of the CEV by 0.02; 

— for Si ≤ 0.25 percent, increase the value of the CEV by 0.01.

Cold forming leads to reduction in the ductility. Furthermore, it is necessary to draw the attention to the risk of brittle fracture in connection with hot-dip zinc-coating.

Table 1 Chemical Composition for steel grades other than fine grain steel

(Clauses 5, 7.1, 7.2, 7.3 and 7.4)



		

		Grade

		Constituent, Percent, Max

		Carbon Equivalent Value (CEV) Max



		Sl No.

		

		C

		Mn

		S

		P

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		i)

		1

		0.10

		0.50

		0.04

		0.04

		-



		ii)

		2

		0.12

		0.80

		0.04

		0.04

		-



		iii)

		3

		0.20

		1.20

		0.04

		0.04

		-



		iv)

		4

		0.20

		1.30

		0.04

		0.04

		0.45



		v)

		5

		0.25

		1.40

		0.04

		0.04

		0.45



		vi)

		6

		0.25

		1.50

		0.04

		0.04

		0.45



		vii)

		7

		0.25

		1.60

		0.04

		0.04

		0.50



		viii)

		8

		0.25

		1.65

		0.04

		0.04

		0.52



		NOTES

1 For semi-killed quality. Silicon content shall be 0.08 percent, maximum. 

2 When the steel is killed by aluminium alone, the total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent.

3 Micro-alloying may be allowed subject to mutual agreement between the purchaser and the supplier. Micro-alloying elements like Nb, V or Ti, when used individually or in combination, the total content shall not exceed 0.20 percent.

4 Nitrogen content of steel shall not exceed 0.012 percent, which shall be ensured by the manufacturer by occasional check analysis.

5 Closer limits of composition may be agreed to between the supplier and the purchaser.

6 Max. CEV can be increased for steels with control on Si (e.g. for hot-dip zinc-coating), see 7.4.









Table 2 Chemical Composition for fine grain steel grades

(Clauses 5, 7.1, 7.2, 7.3 and 7.4)



		

		Grade

		Percent, Max



		Sl No.

		

		 Cf

		Si



		Mn



		P



		S



		Nb



		V f

		Al
(total)

Min

		Ti

		Cr



		Ni



		Mo f

		Cu



		N



		CEVf



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)

		(16)

		(17)



		i)

		E 275H

		0.18

		0.40

		1.50

		0.03

		0.025

		0.05

		0.05

		0.02

		0.05

		0.30

		0.30

		0.10

		0.55

		0.015

		0.40



		ii)

		E 355H

		0.20

		0.50

		1.65

		0.03

		0.025

		0.05

		0.10

		0.02

		0.05

		0.30

		0.50

		0.10

		0.55

		0.015

		0.43



		iii)

		E 420H

		0.20

		0.60

		1.70

		0.03

		0.025

		0.05

		0.20

		0.02

		0.05

		0.30

		0.80

		0.10

		0.55

		0.025

		0.48



		iv)

		E 460H c

		0.20

		0.60

		1.70

		0.03

		0.025

		0.05

		0.20

		0.02

		0.05

		0.30

		0.80

		0.10

		0.55

		0.025

		0.53



		NOTES 

a) For some applications, e.g. for railways, a maximum S content of 0.010 percent may be agreed upon at the time of the order

b) If sufficient other N-binding elements are present the minimum total Al content does not apply. The other elements for N-binding: Nb ≥0.015 percent, V ≥0.020 percent, Ti: ≥0.020 percent. If these elements are used in combination, at least one of them shall be present with the minimum content indicated (see Clause 6.3). The N binding elements shall be mentioned in the inspection document.

c) V + Nb + Ti ≤ 0.22 percent and Mo + Cr ≤ 0.30 percent.

d) Closer limits of composition may be agreed to between the supplier and the purchaser.

e) Maximum CEV can be increased for steels with control on Si (example : for hot-dip zinc-coating), see 7.4.

f) For thermomechanical (TM) rolling condition  

-- C 0.13 max, CEV 0.34 max for grade E 275H, 	

-- C 0.14 max, CEV 0.39 max for grade E 355H, 

-- C 0.16 max, V 0.12 max, Mo 0.20 max and CEV 0.43 max for grade E 420H and 

-- C 0.16 max, V 0.12 max, Mo 0.20 max and CEV 0.46 max for grade E 460H.







Table 3 Chemical Composition of the Ladle analysis

(Clauses 5, 7.1, and 7.2)



		Sl No.

		Grade

		Percent, Max



		

		

		C



		Mn



		Si



		S



		P



		Cr



		Ti



		B





		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)



		i)

		8C3

		0.10 max

		0.50 max

		0.40

		0.035

		0.030

		-

		-

		-



		ii)

		10C4

		0.08-0.13

		0.30-0.60

		0.40

		0.035

		0.030

		-

		-

		-



		iii)

		20C4

		0.18-0.23

		0.30-0.60

		0.40

		0.035

		0.030

		-

		-

		-



		iv)

		21C3

		0.18-0.24

		0.10-0.60

		-

		0.035

		0.030

		-

		-

		-



		v)

		26C8

		0.22-0.28

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		vi)

		30C8

		0.28-0.34

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		vii)

		35C8

		0.32-0.38

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		viii)

		40C8

		0.37-0.44

		0.60-0.90

		0.40

		0.035

		0.030

		-

		-

		-



		ix)

		20C12

		0.16-0.23

		1.10-1.40

		0.40

		0.035

		0.030

		-

		-

		-



		x)

		26C13

		0.22-0.28

		1.10-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		xi)

		30C13

		0.26-0.34

		1.10-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		xii)

		36C14

		0.30-0.38

		1.20-1.50

		0.40

		0.035

		0.030

		-

		-

		-



		xiii)

		41C15

		0.36-0.44

		1.35-1.65

		0.40

		0.035

		0.030

		-

		-

		-



		xiv)

		20C12B

		0.17-0.23

		1.10-1.40

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		xv)

		22C12B

		0.19-0.25

		1.10-1.40

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		xvi)

		26C13B

		0.22-0.28

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		xvii)

		30C13B

		0.27-0.33

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		xviii)

		34C13B

		0.32-0.38

		1.15-1.45

		0.40

		0.035

		0.030

		0.40

		0.060

		0.0008-0.005



		No requirement but can be mutually agreed based on the application requirement.  

NOTES

1 Unless otherwise agreed the grades mentioned in above table shall be supplied in full killed condition. For semi-killed quality, Silicon content shall be 0.08 percent, maximum. 

2 When the steel is killed by aluminium alone, the total aluminium content shall not be less than 0.02 percent. When the steel is killed by silicon alone, the silicon content shall not be less than 0.10 percent. When the steel is silicon-aluminium killed, the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent.

3 Micro-alloying may be allowed subject to mutual agreement between the purchaser and the supplier. Micro-alloying elements like Nb, V or Ti, when used individually or in combination, the total content shall not exceed 0.20 percent.

4 Nitrogen content of steel shall not exceed 0.012 percent, which shall be ensured by the manufacturer by occasional check analysis.

5 Closer limits of composition may be agreed to between the supplier and the purchaser.

6 Residual elements like Cu, Cr, Ni, Mo for specific applications shall be agreed upon between purchaser and supplier. As a guide, Cu ≤ 0.35 percent, Ni ≤ 0.25 percent, Cr ≤ 0.20 percent, Mo ≤ 0.06 percent can be considered for residual element limits.

7 Elements not quoted in this table shall not be intentionally added to the steel without the agreement of the purchaser, other than for the purpose of finishing the heat. All reasonable precautions shall be taken to prevent the addition of such elements from scrap or other material used in the manufacture which affect the hardenability.

8 The grades in this table shall be chemical composition-based supplies as Hot Rolled Coil. However, mechanical properties can be mutually agreed between Supplier and purchaser based on end application, but it’s not a mandatory requirement.

9 Grades with chemical composition not mentioned in above table can be agreed with the philosophy of new grade designation nomenclature as given in clause 5 based on the application requirements and corresponding agreements shall be mutually agreed between the supplier and purchaser within the scope of this standard for carbon up to 0.50 percent and Mn up to 1.70 percent. 









Table 4 Permissible Variation for Product Analysis

(Clauses 7.2)

		Sl No.





(1)

		Constituent





(2)

		Percentage Limit of Constituent



(3)

		Permissible Variation Over/Under the Specified Limit, Percent, Max

(4)



		i)

		Carbon

		<0.20

≥0.20

		0.02

0.03



		ii)

		Manganese

		-

		0.05



		iii)

		Sulphur

		-

		0.005



		iv)

		Phosphorus

		-

		0.005



		v)

		Silicon

		-

		0.05



		vi)

		Copper

		-

		0.03



		vii)

		Nickel

		-

		0.03



		viii)

		Chromium

		-

		0.04



		ix)

		Vanadium

		-

		0.01



		x)

		Niobium

		-

		0.01



		xi)

		Titanium

		-

		0.01



		xii)

		Molybdenum

		-

		0.01



		xiii)

		Aluminium

		-

		0.005



		xiv)

		Nitrogen

		-

		0.02



		NOTE — Product analysis shall not be applicable to rimming steel.









8 TENSILE TEST



8.1 Number of Tensile Tests



Number of test samples shall be 2 from each cast/heat and same grade, quality and delivery condition irrespective of cast/heat size. 



8.2 Tensile Test Pieces



8.2.1 Tensile test samples shall be taken transverse to the direction of rolling, but for strips below 600 mm width, longitudinal test pieces may be taken. The sample for tensile test shall be from the end of the coil after coiling. Tensile test in other rolling direction can be mutually agreed between manufacturer and purchaser.



8.2.2 The tensile test shall be carried out in accordance with IS 1608 (part1) as applicable, generally using a proportion gauge length Lo = 5.65 where So is the cross-sectional area of the test piece. Test pieces with a non-proportional gauge length may be used, in this case the elongation values shall be converted in accordance with IS 3803 (Part 1). Elongation in other gauge lengths may be mutually agreed to between the purchaser and the manufacturer/supplier.



8.3 Tensile Test



Yield strength, tensile strength and percentage elongation, when determined in accordance with IS 1608 (Part 1), shall conform to the requirements as given in Table 5 and Table 6.



For the specified yield strength, the upper yield strength (ReH) shall be determined. 

If a yield phenomenon is not present, the 0.2% proof strength (Rp 0.2) shall be determined.



8.3.1 Should a tensile test piece break outside the middle half of its gauge length (see IS 1608 part 1) and the percentage elongation obtained is less than the specified, the test may be discarded at the option of the manufacturer and another test made from the sample selected representing the same cast and batch.



8.3.2 Stress relieving at more than 580 °C or for over 1 hour can lead to a deterioration of the mechanical properties of the fine grain steel grades. The maximum stress relief temperature should be 560 °C. If the purchaser intends to stress relief the products at higher temperatures or for longer times than mentioned above the minimum values of the mechanical properties after such a treatment should be agreed upon at the time of the order.





Table 5 Mechanical Properties for steel grades other than fine grain steel

(Clause 8.3 and 9.2.4)



		Sl No.

		Grade

		Tensile Strength, MPa Min

		Yield Strength, MPa Min

		Elongation at Gauge Length, L0=5.65, Percent, Min

		Internal Diameter of Bend



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		i)

		1

		290

		170

		30

		t



		ii)

		2

		330

		210

		28

		2t



		iii)

		3

		410

		240

		23

		2t



		iv)

		4

		430

		275

		22

		3t



		v)

		5

		450

		310

		21

		3t



		vi)

		6

		490

		355

		20

		3t



		vii)

		7

		540

		410

		18

		3t



		viii)

		8

		570

		450

		17

		3t



		NOTES 

1 t = Nominal thickness of the test piece.				

2 1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.

3 Mechanical properties other than those specified in this table may be as per agreement between the purchaser and the manufacturer for specific applications.









Table 6 Mechanical Properties for fine grain steel grades 

(Clause 8.3 and 9.2.4)



		Sl No.

		Grade

		Yield Strength, MPa, Min

		Tensile Strength, MPa

		Elongation at Gauge Length, L0=5.65, Percent, Min

		Internal Diameter of Bend



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		i)

		ISH S275H

		275

		370-510

		24

		2t



		ii)

		ISH S355H

		355

		470-630

		22

		2t



		iii)

		ISH S420H

		420

		520-680

		19

		4t



		iv)

		ISH S460H

		460

		540-720

		17

		4t



		NOTES 

1 t = Nominal thickness of the test piece.				

2 1MPa = 1N/mm2    = 1MN/m2   = 0.102 kgf/mm2 = 144.4 psi.

3 Mechanical properties other than those specified in this table may be as per agreement between the purchaser and the manufacturer for specific applications.















9 BEND TEST



9.1 Number of Bend Tests



Number of test samples shall be 2 from each cast/heat and same grade, quality and delivery condition irrespective of cast/heat size. 



9.2 Bend test shall be carried out in accordance with IS 1599.



9.2.1 Bend test sample shall be taken transverse to the direction of rolling.



9.2.2 The test piece shall be 75 mm long and 25 mm wide for thickness less than 3 mm and not less than 40 mm wide for 3 mm and other. For small sizes the maximum width available shall be used.



9.2.3 The edge of the bend test piece shall be free from burrs. Filling or machining to remove burrs is permissible.



9.2.4 The test piece shall be bend cold through 180°. The internal diameter of the bend for the different grades of material shall be as given in Table 5 and Table 6. The test piece shall be deemed to have passed the test, if the outer convex surface is free from cracks.



10 RE-TESTS



Should any one of the test pieces first selected fail to pass any of the tests specified in this standard two further samples shall be selected from the same lot for testing in respect of each failure. Should the test pieces from both these additional samples pass the material represented by the test, samples shall be deemed to comply with the requirement of that particular test. Should the test pieces from either of these additional test samples fail, the material represented by the test samples shall be deemed as not conforming to the standard. 



11 FREEDOM FROM DEFECTS



The steel shall be free from such segregation, lamination, surface flaws and other defects, which are detrimental to subsequent processing and ultimate use.



NOTE — As internal surface of coils is not amenable to inspection. Some surface defects may be expected to be found during slitting. The purchaser in his assessment of the material shall take this into account. The amount of defects liable for rejection shall be mutually agreed between the purchaser and the supplier.



12 DIMENSIONS



Nominal dimensions and thickness of hot-rolled steel strip may be as specified in IS 1730. Sizes other than those specified in IS 1730 may also be supplied by mutual agreement between the purchaser and the manufacturer.





13 TOLERANCES



13.1 Tolerances on thickness and width shall conform to 1S 1852.



13.2 Tolerance on edge camber shall be as specified as below.



The edge camber that is, lateral departure of the edge of the material from a straight line forming a chord (see Fig. 1) of hot rolled steel sheets, including descaled sheets, in cut lengths and coil shall not exceed the tolerances given below :



		Form

		Camber tolerance, Max



		Cut length

		0.5 percent x length



		Coil

		25mm in any 5000mm length







NOTE — Camber is the greatest deviation of a side edge from a straight line, the measurement being taken on the concave side with a straight edge.

[image: ]

Key

1 Edge Camber

2 Side edge (concave side)

3 Straight edge

a Rolling direction



The specified value for tolerance shall not apply to the uncropped ends of the coil for a total length l, which is calculated using the formula.



l (m) =  , provided that the result does not exceed 20 m.



13.3 Tolerances closer than those specified in 13.1 and 13.2 on the dimensions of hot-rolled steel strip may also be agreed between the purchaser and the supplier.



14 COIL MASS AND DIAMETERS



The limits of mass outside diameter and internal diameter of the coils shall be agreed to between the manufacturer and the purchaser. The mass of the steel shall be calculated on the basis that steel weighs 7.85 g/cm3.



15 CONDITION OF COILS



15.1 The edges may be mill edges or slit edges as agreed between the supplier and the purchaser. When mill edges are specified the depth of defects shall be within 5 mm from the edges on either side of the coil.



15.2 The material shall be in as-rolled or normalized or normalized rolling or thermomechanical rolling condition without any skin passing, pickling, oiling, and blast cleaning, annealing and normalizing unless otherwise specified by the purchaser. 



15.3 Outer end of the coil may be cropped, if agreed by the manufacturer and the purchaser. There should be no folding of ends in the packed coils. In case the material is supplied without cropping, fish tail length should not be more than 0.5 m unless agreed for thickness ≥5mm.



15.4 The coils shall be suitably packed, so that they do not get damaged during transit.



15.5 Telescopicity in the coils should not be more than 100 mm.



16 MARKING



16.1 Every coil shall be legibly marked outside or inside with the following:

a) Name or trade-mark of the manufacturer,

b) Grade of steel,

c) Cast or identification mark,

d) Size, and

e) Mass of coils.



NOTE — For strip below 600 mm width, marking of mass may not be necessary.



16.2 BIS Certification Marking



The material may also be marked with the Standard Mark.



16.2.1 The use of Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.





image1.png

Figure 1 — Measurement of edge camber
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		MTD 04 22826 IS 15965 Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: Shivajee Pathak		7.5		1		Technical		As per Table-3 & table-1  , Class-4 has been limited to AZ200 only , whereas in practice AZ150 has also been found complying to salt spray requirement of 2000 Hours. Salt spray hours depends on the paint type and paint coating. 		AZ150 to be included in class-4

				Organisation: N/A		N/A

				Email: shivajeepathak@jindalindia.com

				Mobile: 9416932558

				Comment ID #: MTD_2023-07-059555

		Closed Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: Hemant Pandhare
Organisation: N/A
Email: Hemant.Pandhare@amns.in
Mobile: 9158895900
Comment ID #: MTD_2023-08-234458		7.1
N/A		1		Technical		Clause No.7.1 to be changed to clearly mention the minimum coating for the external application and internal application.

Justification:

1. Refer IS 14191 (Corrosion of Metals & Alloys)

As for exposed building products Corrosively Class 3, 4 & 5 are recommended. Hence to provide better clarity to consumers, class of substrate for exterior applications should not be less than Class 3 i.e.AZ150 / AZ200. 

2. The international renowned standards like JIS G 3321, AS 1397 and ASTM A 792 do not recommend AZ coating less than 150 GSM for roofing and exterior application.   		Clause 7.1 to be as under,

“The recommended grade of Al-ZN coating shall be as per IS 15961 with minimum 150 g/m2 AL-Zn coating for external applications (exposed products). For internal applications (unexposed products), the recommended grade of Al-Zn coating shall be as per IS 15961.”		Approved/

will be taken up with during meeting scheduled on 21 Sep 2023.		will be taken up with during meeting scheduled on 21 Sep 2023.

						7.5		1		Technical		Under Note, point number 3 to be added- mentioning about use of class 1 durability class for unexposed products and not for exposed products.		Notes: SR. No. 3 to be added as,		Approved/		will be taken up with during meeting scheduled on 21 Sep 2023.

						N/A								 ‘The durability class 1 product to be used only for unexposed products. 		will be taken up with during meeting scheduled on 21 Sep 2023.

						7.5		1		Technical		Under column number 4 of the table, the Al-Zn alloy coating mentioned to be AZ150 for Class 2 (as is mentioned in the existing IS 15965 standard). The lower alloy coatings of AZ100 and AZ120 proposed now in this revision to be removed. AZ100 is already mentioned in the Class 1.		In the table the serial no.3 row to be as below 
iii) Class 2 Category C2 AZ150.		Approved/		will be taken up with during meeting scheduled on 21 Sep 2023.

						N/A										will be taken up with during meeting scheduled on 21 Sep 2023.
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		IS 15965 Open Comments - on Published Standard

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings

		1		Name: SABYASACHI DHAR
Organisation: Bureau of Indian Standards
Email: sabyasachi@bis.org.in
Mobile: 9435114523

Comment ID #:		1.1
N/A		1		Technical		as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and the word 'typical' should be removed and the world would to be replaced by 'shall'		The  base metal thickness (BMT) of sheets and coils used for this application shall be from 0.25 mm to 1.5 mm.





						11.3		1		Technical		as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and thickness other than as specified in 11.1 should not be permitted		Sheets and coils of sizes other than those specified in  11.2 may be supplied, if agreed between the purchaser and the manufacturer.

						N/A



						11.1		1		Technical		as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and the word 'typical' should be removed and the world would to be replaced by 'shall'		The base metal thickness (BMT) of sheets and coils used for this application shall be from 0.25 mm to 1.5 mm.

						N/A
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		MTD 04 22804 IS 15961 Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: KAZUKI YOSHIKAWA
Organisation: N/A
 Email: yoshikawa.p8r.kazuki@in.nipponsteel.com
Mobile: 8800399257
Comment ID #: MTD_2023-08-183131		3
N/A		NA		Technical		Equivalent coating thickness should be specified uniquely for every coating class regardless of its chemical composition of the coating, so as to avoid confusion due to possibility of variable equivalent coating thickness. Otherwise, it should be permitted that equivalent coating thickness can be as per mutual agreement between the purchaser and the manufacture.		Add “Clause 3.9 Equivalent coating thickness”. 
It specifies “When specified by the purchaser, the ordered thickness shall be the base-metal thickness. In these cases, the product thickness shall be calculated as the base-metal thickness + the equivalent coating thickness for each surface.”
In addition to that, either of followings to be added.

<Option No.1>
“Equivalent coating thickness is specified in Table 3.”

<Option No.2>
“Equivalent coating thickness can be specified can be as per mutual agreement between the purchaser and the manufacture.”

		Closed Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: KAZUKI YOSHIKAWA
Organisation: N/A
Email: yoshikawa.p8r.kazuki@in.nipponsteel.com
Mobile: 8800399257 

Comment ID #: MTD_2023-08-183131

		10.1
N/A		Table 3		Technical		Although it is specified in Clause 10.10 b) that “subtracting the coating thickness on each side specified in Table 3, there is no specification of coating thickness but only minimum coating mass in Table 3. Therefore it should be corrected.

Equivalent coating thickness should be specified uniquely for every coating class regardless of its chemical composition of the coating, so as to avoid confusion due to possibility of variable equivalent coating thickness. Otherwise, it should be permitted that equivalent coating thickness can be as per mutual agreement between the purchaser and the manufacture.		<Option 1>

Specify and Add “Equivalent coating thickness” to Table 3 according to Coating Class.

Change into “b) Result after subtracting the “equivalent” coating thickness on each side specified in Table 3 from the actual measured thickness including the coating  layers.

<Option 2>

Change into “b) Result after subtracting the “equivalent” coating thickness on each side specified “as per mutual agreement between purchaser and manufacturer” from the actual measured thickness including the coating layers.		Approved/

will be shared with panel 11 for their kind perusal.

						Table 3				Editorial		Table 3 is related to not Clause 5.2 and 9.1, but Clause 5.2 and 10.10.		- Change from “Clause 5.2 and 9.1” to “Clause 5.2 and 10.10”.		Approved/

						N/A										agreed

						5.3				Technical		There is a case that prepared Zn-Al-Mg-alloyed ingot is used for the molten bath for dipping. Such case should be considered and specified.		- Add “In case of using Zn-Mg-Al-alloyed ingot, its properties and chemical composition can be as per mutual agreement between purchaser and manufacturer” to Clause 6.4.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						7.2		Table 7		Editorial		In Manganese specification in Table 7, there is 1.150% of Max-Limit where two classes overlap.		- Change from “≥1.150” to “ >1.150 ”.		Approved/

						N/A										agreed

						7.2				Technical		To harmonize with other established international standards, product analysis should be able to be omitted and they are clarified in Clause 7.2.		- Add “Product analysis can be omitted” to Clause 7.2.		Not Approved/

						N/A										not a practice as per ISS

						7.1		Table 6B		Technical		To harmonize with other established standards, maximum of Manganese specification of IZMH410S be eased.		- Change maximum of Manganese of IZMH410S in Table 6B from “1.3%% to “1.4%”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						7.1		Table 6A		General		To harmonize with other established standards which are currently supplied to Indian customers, IZMC440S should be added.		- Add IZMC440S whose chemical composition range is the same as IZMC460S.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						7.1		Table 6A		General		To harmonize with other established standards which are currently supplied to Indian customers, IZMC360P should be added.		- Add IZMC360P whose chemical composition range is the same as IZMC370P.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						8.1		Table 3		Editorial		To harmonize with other coated product IS standards (e.g. IS277, IS15961), the unit of coating mass should be mentioned as “g/m2”.		- Change “gm/m2” to “g/m2” in Table 3.		Approved/

						N/A										agreed

						8.2.3				Technical		It is not reasonable that weight loss (Gravimetric) method (see IS 6745) is not permitted in the case of differential coating.		- Delete “In the case of differential coating, the coating mass of the product is to be tested by the X-ray fluorescence method only.” from Clause 8.2.3.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						8.3.1				Technical		- To harmonize with other established standards (e.g. JIS), test piece direction should be specified for adherence test, even if its adhesiveness shall be assured in any direction.		- Add “Test piece shall be taken in parallel to the rolling direction of the base metal, unless otherwise specified.” to Clause 8.3.1.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						8.3.2				Technical		- To harmonize with other established standards (e.g. JIS), only conditions which  are related to adhesiveness should be specified as factor for grouping a lot.		- Change “under the identical conditions of a single ladle, hot & cold rolling conditions, thickness, width, coating and process conditions at a hot dip galvanizing line.” to “ under the identical conditions of the same dimension and coating mass”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						8.3		Table 8		Technical		There is a difficulty to conduct bend test with mandrel diameter of 3.5mm or more, or with grade of minimum tensile strength of 400 N/mm2 or more.		- Add “8.3.3 In case  of mandrel diameter of 3.5mm or more, or with grade of minimum tensile strength of 400 N/mm2 or more, adhere test is not mandatory. It can be specified as per mutual agreement between purchaser and manufacturer”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

												Therefore requirements for such cases should not be mandatory.

						10.7

N/A		Table 10		Technical		There is a difficulty to conduct bend test with mandrel diameter of 3.5mm or more, or with grade of minimum tensile strength of 400 N/mm2 or more.

Therefore requirements for such cases should not be mandatory.		- Add “10.7.6 In case  of mandrel diameter of 3.5mm or more, or with grade of minimum tensile strength of 400 N/mm2 or more, bend test is not mandatory. It can be specified as per mutual agreement between purchaser and manufacturer”.		Approved/

will be shared with panel 11 for their kind perusal.

						9.4

N/A				Technical		There is a case that a thin organic film coating may not improve adhesiveness for subsequent painting depending on the type of subsequent painting.

Therefore the uncertain content should be omitted.		- Delete “and can be used as a priming coat for subsequent painting.”		Approved/
will be shared with panel 11 for their kind perusal.





						10.1				Technical		- To harmonize with other established standards (e.g. JIS), only conditions which  are related to mechanical properties should be specified as factor for grouping a lot.		- Change “under the identical conditions of a single ladle, hot & cold rolling conditions, thickness, width, coating, and process conditions at a hot dip galvanizing line.” to “ under the identical conditions of the same grade, thickness and coating mass”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						10.3.2		Table 9A & 9B		Technical		In Clause 10.3.2, it is specified that the value of either lower or upper yield stress can be applied for the yield strength value based on mutual agreement between purchaser and manufacturer.		- For Table 9A NOTE 4, change “the lower yield stress” to “the lower and upper yield stress”.		Approved/

						N/A										agreed

												But, only lower yield stress is mentioned in Table 9A NOTE 4 and Table 9B NOTE 4.		- For Table 9B NOTE 4, change “the lower yield stress” to “the lower and upper yield stress”.



												Upper yield stress should be added to Table 9A NOTE 4 and Table 9B NOTE 4.

						10.7				Technical		- To harmonize with adherence test (Clause 8.3.1), cracking within 7 mm from the edge should not be a cause for rejection.		- Add “Cracking within 7 mm from the edge shall not be a cause for rejection.” to Clause 10.7.3.		Approved/

						N/A										agreed

						11				Technical		To harmonize with JIS, tolerance of camber should be as per JIS G3323 (Hot-dip zinc-aluminium-magnesium alloy-coated steel sheet and strip) as well as IS/ISO 16163.		- Change from “as per IS/ISO 16163.” to “as per IS/ISO 16163 or JIS G 3323.” in Clause 11.2.		Not Approved/

						N/A										not agreed

												Additionally, measurement of camber should be omitted by agreement between manufacturer and purchaser. In case of that, camber requirement should be assured (should not be excluded).		- Add “The measurement of camber may be omitted, unless particularly specified by the purchaser. In case of that, the camber requirement still has to be satisfied.” to Clause 11.2.

						11.3				Technical		To harmonize with other established standards (e.g. JIS), width tolerances for untrimmed/hot rolled mill edges should be eased.		- In Clause 11.3, change width tolerances for untrimmed/hot rolled mill edges from “+20/-0 mm” to “+25/-0 mm”.		Not Approved/

						N/A										not agreed

						15				Editorial		It is impossible to avoid “any” damage under rough transit/handling/storage situation. It depends on not only packing but also transit/handling/storage situation.		- In Clause 15, delete “any”.		Approved/

						N/A										agreed

						16.1				General		To harmonize with other established standards, “g) Date of manufacture” should not be mandatory for marked item on the top of each coil or package of sheets and so on. Therefore, it should be optional.		- In Clause 16.1, change from “g) Date of manufacture” to “g) Date of manufacture (optional)”.		Not Approved/

						N/A										to address ageing



		2		Name: KAZUKI YOSHIKAWA
Organisation: N/A
Email: yoshikawa.p8r.kazuki@in.nipponsteel.com
Mobile: 8800399257 

Comment ID #: MTD_2023-08-184647		10

N/A		Table 9A		Editorial		In Table 9 NOTE 9, tensile requirements should be clarified as all mechanical property requirements in Table 9A.		-In Table 9A NOTE 9, change “Tensile requirements” to “Mechanical property requirements in Table 9A”.		Approved/

will be shared with panel 11.

						10		Tble 9A		Editorial		To harmonize with IS513 Part1 whose CR1 to CR5 grades may modify or exclude their requirements of plastic strain ratio and strain hardening exponent by agreement between manufacturer and purchaser, those requirements for Mild Steel (IZMCCR3 to IZMCCR5) may be modified or excluded as per the agreement.		- Add “ Requirements of plastic strain ratio and strain hardening exponent may be modified or excluded by agreement between manufacturer and purchaser.” to Table 9A NOTE 6.		Approved/

						N/A										will be shared with panel 11.

						10		Table 9A		Technical		To harmonize with other established standards, mechanical property range of IZMC410S should be eased.		- Change minimum of yield point or proof stress of IZMC410S from “340 N/mm2” to “335 N/mm2”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						10		Table 9A		Technical		To harmonize with other established standards which are currently supplied to Indian customers, IZMC440S should be added.		- Add IZMC440S whose minimum-YP is “365 N/mm2”, minimum-TS is “440 N/mm2” and minimum-EL are 11% (for tâ‰¦0.5mm), 13% (for 0.5mm<tâ‰¦0.7mm),  15% (for tï¼ž0.7mm).		Approved/

						N/A										will be shared with panel 11 for their kind perusal.

						10		Table 9A		Technical		To harmonize with other established standards which are currently supplied to Indian customers, IZMC360P should be added.		- Add IZMC360P whose  YP-range are 220-370 N/m2 (for tâ‰¦0.5mm), 220-350 N/m2 (for 0.5mm<tâ‰¦0.7mm), 220-330 N/m2 (for tï¼ž0.7mm), minimum-TS is 360 N/mm2 and minimum-EL are 27% (for tâ‰¦0.5mm), 29% (for 0.5mm<tâ‰¦0.7mm),  31% (for tï¼ž0.7mm). Additionally, minimum-r90 is “1.1” and minimum-n90 is “0.14”.		Approved/

						N/A										will be shared with panel 11 for their kind perusal.
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FOREWORD



This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 2012.  This Indian standard has been developed to cover the various technical requirements. While reviewing this standard in the light of experience gained in its usage, Committee felt that the standard should be reviewed to bring it in line with the present national and international practices in the field. In this revision, following significant changes have been made:



a) Amendments number 1, 2 and 3 have been incorporated;

b) Commercial and drawing quality class has been added; 

c) Number of Structural steel grades has been enhanced;

d) Tables 1, 2 and 3 have been modified to capture changes in requirements meant for     

adding new class and grades;

 e)   Clauses 1.2, 8.1, 9.5, 13.4 and 13.1 have been modified;

 f)   Scope has been modified for doing away with restrictions on thickness and supply of steel only in form of plain steels; and 

 g)  Clauses 9.8 and 13.3 have been added.



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO standard may also be followed as an alternate method. 



The composition of the Committee responsible for formulation of this standard is given in Annex B.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022  ‘Rules for rounding  off numerical values (second revision)ʼ. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.















	



Indian Standard

HOT DIP ALUMINIUM-ZINC ALLOY METALLIC COATED STEEL STRIP AND SHEET

(First Revision)

1  SCOPE 

This standard covers the requirement of continuously hot-dip aluminium-zinc alloy metallic coated steel strips and sheets. 

2  REFERENCES



The standards listed below contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 513 (Part 1) : 2016

		Cold reduced carbon steel sheet and strip: Part 1 cold forming and drawing purpose (sixth revision)



		IS 513 (Part 2) :2016

		Cold reduced carbon steel sheet and strip: Part 2 High Tensile and Multi-phase Steel (sixth revision)



		IS 875 Part 2: 1987

		Code of practice for design loads (Other Than Earthquake) for buildings and structures: Part 2 imposed loads (second revision)



		IS 1608 (Part 1) : 2022 / ISO 6892-1 : 2019

		Metallic Materials — Tensile Testing Part 1 Method of Test at Room Temperature (fifth revision)



		IS 1956 (Part 4) : 2013

		Glossary of terms relating to iron and steel: Part 4 flat products (second revision)



		IS 8910:2022/                     ISO 404:2013

		Steel and Steel Products — General technical delivery requirements (second revision)



		IS 12860: 1989

		Metallic coatings thickness by X-ray fluorescence technique method -Determination



		IS/ISO 16163:2012

		Continuously hot - Dipped coated steel sheet products - Dimensional and shape tolerances (first revision)







3 TERMINOLOGY



For the purpose of this standard the definition given in IS 1956 (Part 4) and the following shall apply.



3.1 Aluminium/Zinc Alloy coating ⸺ A hot-dip coating composed of 50-60 percent of aluminium, 1-2 percent Si, balance zinc and incorporating minor addition of control elements. This type of coating normally has a post treatment for perseverance.





3.2 Coated Thickness ⸺ Thickness of coated sheet in cut-length or coil form. This is also termed as TCT (total coated thickness). 



3.3 Cold Reduced Sheet or Coil ⸺ Cold rolled sheet or coil prior to hot-dip coating process.



3.4 Thickness of Sheet ⸺ Thickness of cold reduced sheet in cut-length or coil form without any coating on it. This is also termed as BMT (base metal thickness). In case of coated steel, it is measured after removing the coating. This is the thickness on which structure is designed and should be used while ordering the coated steel. 



3.5 Surface Finish:



3.5.1 Normal



The un-altered about 55 percent aluminium zinc crystal structure that occurs during solidification of a hot-dip coated steel sheet. It will be denoted by N (Normal).



3.5.2 Skin Passed



The material is skin passed for improved surface condition to make it suitable for subsequent painting and it will be denoted by S (Skin Passed).



3.6 Coating Class ⸺ The designation of coating class shall include a set of characters as follows:



Aluminium zinc alloy shall be indicated by the prefix ‘AZ’, followed by a number representing the minimum coating mass, in ‘grams per square meter’ (g/m2) of sheets or strips (total for both surfaces determined by triple spot test/on-line X-ray fluorescence method).



Example: “AZ150”



3.7 Steel Grade: The designation of steel grade shall include a set of characters as follows:



       	(a) First and second characters — to indicate Yield Strength ‘YS’.



(b) Third, fourth and fifth characters — to represent the minimum yield strength in MPa, namely ‘250’, ‘300’, ‘350’, ‘450’ and ‘550’.



 Example: “YS 550”



3.8 Surface Treatment Condition: Coated steel surface maybe given passivation treatment or other additional coating.  This condition will be designated as `T’.



4 SUPPLY OF MATERIAL



4.1 The general requirements relating to supply of aluminium- zinc alloy metallic coated steel strip and sheet shall conform to IS 8910.



The coated steel to this standard may be supplied in surface finish Normal (Regular Spangle) /Skin-passed based on mutual agreement between the purchaser and the supplier. The coated steel of this standard may also be supplied in profiles based on mutual agreement between the purchaser and the supplier for structural applications subject to fulfillment of required condition for imposed load on roofs as per 4.2 of IS 875 (Part 2).



5 MANUFACTURE



5.1 The base metal of cold rolled low carbon steel strip for aluminium- zinc alloy metallic coated steel strip and sheet shall be as per IS 513 Part 1 and IS 513 Part 2.



5.2 Coating is done by dipping the cold-rolled strip in a bath of molten aluminum, zinc and control elements at a temperature suitable to produce a complete and uniformly adhering aluminium- zinc alloy metallic coating. 



5.3 Coated Surface may be given treatment like temper mill pass, surface passivation or other coating for different beneficial reasons.





6 PRODUCT DESIGNATION



6.1 The product designation shall follow the sequence below:



(a) Number of this Indian Standard (IS);

(b) Steel grade;

(c) Coating Class;

(d) Surface finish; and

(e) Surface treatment condition (Passivated, other coating etc.)



Example:  IS 15961 YS550 AZ150 NT	



7 CHEMICAL COMPOSITION



7.1 Requirements for Chemical Composition of the base steel shall be as per IS 513 Part 1 and IS 513 Part 2.

                                                                                                                                                                                                                                                                                                                                                                     

8.  TENSILE TEST



8.1 Test Piece



The tensile test piece shall be cut transverse to the direction of rolling. 



8.2 Testing frequency



Sample shall be collected and tested for each mother cold rolled coil and the part thereof as per agreement between supplier and the purchaser.



8.3 Testing



When tested as per IS 1608 Part 1, the tensile properties shall conform to the requirements specified in Table 1A and Table 1B. Width of the test piece shall be 12.5 mm for L0 = 50 mm and 20 mm for L0 =80 mm. 



Table 1A Mechanical Properties for Commercial and Drawing Quality grades

(Clause 8.3)



		Sl. No.

		Grade Designation

		Designation (Quality)

		Yield Strength

Max

 (see Note 2)

		Tensile Strength

		Elongation Percent, Min

(see Notes 3 and 4)







		

		

		

		MPa

		MPa

		L0-50 mm

		L0-80 mm



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		i)

		CR1

		Commercial

		-

		-

		-

		-



		ii)

		CR2

		Drawing

		300

		270 - 430

		24

		23



		iii)

		CR3

		Deep Drawing

		260

		270 – 410

		26

		25



		iv)

		CR4

		Extra Deep Drawing

		210

		260-390

		28

		27



		

NOTES



		1 Test specimen to be tested with coating intact, in alignment with international norms the base metal       thickness will be used for calculation of strength.



		2 The yield strength is the lower yield stress. If well defined yielding is not obvious, then 0.2 percent proof stress should be determined.



		3 L0 stands for original gauge length.



		4 Elongation values shall be reduced by 4 units for thickness 0.50 mm and lower and by 2 units for thickness 0.51 - 0.70 mm.







Table 1B Mechanical Properties for Structural Quality 

(Clause 8.3)

		Sl. No.

		Grade Designation

		Yield Strength

Min (see Note 2)

		Tensile Strength

Min

		Elongation, Percent, Min

(see Notes 3 and 4)





		

		

		MPa

		MPa

		Test Piece Type 3 of IS 1608 Part 1

		Test Piece Type 2 of                 IS 1608 Part 1



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		i) 

		YS 220

		220

		300

		22

		20



		ii) 

		YS 250

		250

		320

		21

		19



		iii) 

		YS 280

		280

		360

		20

		18



		iv) 

		YS 300

		300

		340

		20

		18



		v) 

		YS 320

		320

		390

		19

		17



		vi) 

		YS 350

		350

		400

		15

		14



		vii) 

		YS 390

		390

		430

		15

		14



		viii) 

		YS 420

		420

		450

		14

		13



		ix) 

		YS 450

		450

		480

		10

		9



		x) 

		YS 500

		500

		520

		9

		8



		xi) 

		YS 550

		550

		550

		---

		---



		xii) 

		YS 550E

		550

		570

		3

		3



		

NOTES 



		1 Test specimen to be tested with coating intact, in alignment with international norms the base metal       thickness will be used for calculation of strength.



		2 The yield strength is the lower yield stress. If well defined yielding is not obvious, then 0.2 percent proof stress should be determined.



		3 L0 stands for original gauge length.



		4 Elongation values shall be reduced by 4 units for thickness 0.50 mm and lower and by 2 units for thickness 0.51 - 0.70 mm. 









9.  COATING TEST 



9.1 Triple spot test to be done by X-ray fluorescence method (see IS 12860) or weight loss (Gravimetric) method to comply the requirement of this standard.  The weight loss test shall be conducted as per Annex A.  The minimum coating weight shall be as per the Table 2 when tested as per 9.2 to 9.7.



9.2 One set of three samples each at least 50×50 mm2 or 50 mm diameter shall be selected at random from one sheet for every lot of 1000 sheets, or part there-of. In case of material supplied in coil form, one set of three samples each of 50×50 mm2 or 50 mm diameter shall be selected from one end of each coil lot. However, if there is any process interruption or change in coating weight or change in grade, then coating shall be tested each change/interruption. 



9.3 This set of three samples in total shall be taken one each from the middle of the width of the sheet, and one from each edge of the sheet. The samples from extremities, diagonal or from the side of the sheet shall not be closer than 25 mm from the edge of the sheet.



9.4 One surface single spot coating mass



The minimum coating mass on any one surface of any of the three specimens used for triple spot test.



9.5 Single Spot Coating Mass



The minimum coating mass on any one of the three specimens used for triple spot test. For products 600 mm in width and narrower, only single spot test is required. Specimens shall be taken at least 10 mm away from strip/sheet edge. 



9.6 Triple spot coating mass



The average of three specimens selected from a sample representing the original cross section of the sheet and strip.  



9.7 Differential Coating



A coating which has a substantially different coating mass on each side of the steel sheet or strip. This shall be as per the agreement between purchaser and supplier.



9.8 Use following relationship to estimate the coating thickness from the coating mass,  



3.75 g/m2 coating mass = 1.00 µm coating thickness.







Table 2 Coating Class and Coating Mass
(Clauses 1.2 and 9.1)



		Sl No.

		Coating Class

		Minimum coating Mass , g/m2







		

		

		Total both surfaces





		One surface



		

		

		Triple spot

		Single spot

		Single spot





		(1)

		(2)

		(3)

		(4)

		(5)



		i) 

		AZ200

		200

		180

		80



		ii) 

		AZ180

		180

		155

		72



		iii) 

		AZ165

		165

		150

		66



		iv) 

		AZ150

		150

		135

		60



		v) 

		AZ120

		120

		105

		48



		vi) 

		AZ100

		100

		90

		40



		vii) 

		AZ90

		90

		75

		36



		viii) 

		AZ 70

		70

		63

		28









10.  COATING ADHESION TEST



One test specimen per coil is to be tested from any part of the sample. Minimum test specimen width shall be 50 mm. Both surfaces of the test specimen shall be capable of being bent 180o around a mandrel with diameter specified in following table without flaking of coating. Failure of coating within 5 mm of the edge of the test specimen shall be disregarded. This will be in accordance with Table 3A and Table 3B.





Table 3A Coating Adhesion test for Commercial and Drawing Quality grades

(Clause 10)



		Sl No.

		Grade Designation

		Designation (Quality)

		Diameter of Mandrel in Terms of Thickness (t) of the Product Coating Class







		

		

		

		AZ200

		Other than AZ200



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		CR1

		Commercial

		t

		t



		ii)

		CR2

		Drawing

		t

		0



		iii)

		CR3

		Deep Drawing

		t

		0



		iv)

		CR4

		Extra Deep Drawing

		t

		0









Table 3B Coating Adhesion test for Structural Quality

(Clause 10)



		Sl No.

		Grade Designation

		Diameter of Mandrel in Terms of Thickness (t) of the Product

Coating Class







		

		

		AZ200

		Other than AZ200



		(1)

		(2)

		(3)

		(4)



		i) 

		YS 220

		t

		0



		ii) 

		YS 250

		t

		0



		iii) 

		YS 280

		t

		t



		iv) 

		YS 300

		t

		t



		v) 

		YS 320

		t

		t



		vi) 

		YS 350

		t

		t



		vii) 

		YS 390

		t

		t



		viii) 

		YS 420

		2t

		2t



		ix) 

		YS 450

		2t

		2t



		x) 

		YS 500

		2t

		2t



		xi) 

		YS 550

		-

		-



		xii) 

		YS 550E

		-

		-



		

NOTE — 0 indicates that the coated sample is bent flat on itself.









11 FREEDOM FROM DEFECTS



11.1 Plain Sheets and coils shall be reasonably flat and free from bare spots, holes, tears and other harmful defects.



11.2 However, coils may contain some abnormal imperfection which may render a portion of the coil unusable since imperfections in the coil cannot be removed as in the case with cut length.



12 MASS  



The actual mass of the sheets or coils shall be mentioned in ‘kg’ or ‘t’. 



13 DIMENSIONS, SHAPE AND TOLERANCES



13.1 Coil Internal Diameter



Unless otherwise agreed, internal diameter of coils shall be  508 mm or 610 mm (±10 mm).



13.2 Length Tolerance



In the case of sheet - No sheet shall be smaller in length than specified. Tolerance on length on plus side shall be 15 mm or 0.5 percent of length, whichever is greater. 



13.3 Width Tolerance



Width of the finished product shall not be smaller than specified. Plus side tolerance on untrimmed width shall be 10 mm. In case of trimmed width, it will be plus 3 mm max. The total unilateral width tolerance range may be allowed bilaterally as agreed between purchaser and supplier on mutual agreement basis.



13.4 Thickness Tolerance



The tolerance on thickness of sheet and coil shall be as per IS/ISO 16163.



13.5 Camber



Minimum camber values for coils and sheets shall be as given in IS/ISO 16163.



13.6 Deviation from Squareness (Out-of Square) 



The diagonal distance between opposite corners of any sheet shall not differ by more than 10 mm.



13.7 Deviation from Flatness (Steepness) - This will be in accordance with Table 4.





Table 4 Flatness Tolerance

(Clause 13.7)

		Steepness Percentage





		Class A

		Class B



		(1)

		(2)



		1.2

		0.5





		NOTE — Class A tolerance, where length between the points of contact is less than 1000 mm, the steepness percentage will be 1. 









14 RE-TESTING



When a part of the test results for physical properties fails to comply with the requirement, a retest (two more sets of test samples shall be taken for specific test requirements from the same lot) on the relevant items may be carried out to determine whether it is acceptable or not. If any of the retest samples fail to meet the test requirements of this standard, the lot represented by the sample shall be deemed as not conforming to this standard.



15 PACKING 



Coils/sheets should be suitably packed to avoid any transit/handling/storage damage.



16 MARKING



16.1 The following shall be legibly and indelibly marked on the top of each coil or package of sheets or shown on a tag attached to each coil or packet:



(a) No. of this standard

(b) Manufacturer’s name or trade-mark.

(c) Material identification/ coil number/ packet number/ batch number etc.

(d) Product dimensions.

(e) Number of sheets or mass.

(f) Steel grade 

(g) Coating Class 

(h) Date of manufacture.



16.2 BIS Certification Marking

The Product (s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the standard mark. 


ANNEX A

(Clause 9.1)



METHOD OF COATING WEIGHT DETERMINATION BY WEIGHT LOSS METHOD



A-1 CHEMICALS AND APPARATUS REQUIRED

a) Hydrochloric Acid (1+1) ⸺ Mix 500ml of HCL and (sp. gr. 1.19) with 500 ml of reagent water;

b) Reagent water shall be prepared by distillation ion exchange/ continuous electro de-ionisation / reverse osmosis/ electro dialysis or combination thereof;

c) Solvent naphtha;

d) Alcohol;

e) Weighing balance (Least count 0.01g minimum); and

f) Dryer 



A-2 PROCEDURE

Clean the accurately prepared specimens by washing with solvent naphtha (or other suitable solvent), 

a) Rinse with alcohol, and dry thoroughly.

b) Determine the weight (mass) of the specimens individually to the nearest 0.01 g. 

c)  Immerse each specimen in the stripping solution and allow remaining there until the violent evolution of the Hydrogen has ceased, and only few bubbles are being evolved. This requires 15 to 30 sec. The same solution may be used repeatedly until the time for required for stripping becomes inconveniently long. 

d) The temperature of the stripping solution shall at no time exceed the temperature of 38 deg centigrade. After stripping, wash the specimens by scrubbing them under running water, dip in hot water, and wipe or blow dry. 

e) Determine the weight (mass) of the specimens again, to the same precision as in the initial determination. 

f) Determine the coating mass as per the following calculation



When determining coating weight (mass) on one side of sheet material, use the above procedure except the use of “stop-off’’). To protect one side from the stripping medium, a few common examples are acid resistant paints or acid-resistant tapes. Apply the ‘stop off’ to the specimen after weighing initially and remove it before taking weight after the stripping of the coating. There is always a possibility of moisture absorption, so the ‘Stop off’ should not be there during the weight determination. The coating weight on the other side may be determined subsequently with out a stop off on the first side).



C =   [(W1-W2)/A] × K



Where	

C	=   Weight (mass) of coating, g/m2 of sheet

W1	=   original weight (mass) of the specimen, g

W2	=   Wight of stripped specimen, g

A	=   Area of sheet, square mm

K	=   1×106
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Wrought Steel Products Sectional Committee, MTD 4





FOREWORD







This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 2012.This Indian standard has been developed to cover the various technical requirements. While reviewing this standard in the light of experience gained in its usage Committee felt that the standard should be reviewed to bring it in line with the present national and international practices in the field. In this revision, following significant changes have been made:



a) Scope has been modified to do away with restriction on thickness and also to allow profiles;

b) Tables 1, 3, 4 and 5 have been modified;

c) Clauses 1.1, 7.2, 7.4, 8.7 and 11.1 have been modified; and

 e)   Clause 4.2 has been added.



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO standard may also be followed as an alternate method. 



Annex E and Annex F for weathering performance of the pre-painted steel sheet and strip and summary of test for properties and expected results, respectively have been added for information.



The Committee responsible for the formulation of this standard has reviewed the provisions of following International Standards referred in this standard and has decided that they are acceptable for use in conjunction with this standard:



		International Standard

		Title



		ISO 2808 : 2019     

		Paints and varnishes — Determination of film thickness



		ISO 4628-2 : 2016

		Paints and varnishes — Part 2 : Assessment of degree of blistering







The composition of the Committee responsible for formulation of this standard is given in Annex G



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022  ‘Rules for rounding  off numerical values (second revision)ʼ. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





Indian Standard

PRE-PAINTED ALUMINIUM ZINC ALLOY METALLIC COATED STEEL STRIP AND SHEET 

(First Revision)

1 SCOPE

1.1 This standard covers the requirement of pre-painted aluminium-zinc alloy metallic coated steel strip and sheet for application as exposed / unexposed products.

1.2 Sheets and coils are produced by continuously coating and baking durable synthetic resin paint, for example, polyester, epoxy, acrylic, fluorocarbon etc., over both surfaces of aluminium- zinc alloy coated steel strip.

1.3 This standard covers the requirements for different classes of durability of paint coatings  in accordance with the severity of the application as building products.

2 REFERENCES



The standards listed below contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS No.

		Title



		IS 101 (Part 4/Sec 4):2020 ISO 2813:2014

		Methods of sampling and test for paints, varnishes and related products, Part 4 Optical test Section 4 Gloss — Determination of gloss value at 20°, 60° and 85° (fourth revision)



		IS 101 (Part 5/Sec 1):1988

		Methods of sampling and test for paints, varnishes and related products: Part 5 mechanical test on paint films: Sec 1 hardness tests (third revision)



		IS 101 (Part 5/Sec 2):1988

		Methods of sampling and test for Paints, varnishes and related products. Mechanical Tests: Sec 2 flexibility and adhesion (third revision)



		IS 101 (Part 6/Sec 1):1988

		Methods of sampling and test for paints, varnishes and related products. Durability Tests : Sec 1 Resistance to humidity under conditions of condensation (third revision)



		IS 1608 ( Part 1 :2022)       ISO 6892-1 : 2019

		Metallic materials — Tensile testing part 1 method of test at room temperature (fifth revision)



		IS 1956 (Part 4:2013)

		Glossary of terms relating to iron and steel: Part 4 flat products (second revision)







		IS 8910:2022                   ISO 404:2013

		Steel and Steel Products — General Technical Delivery Requirements   (second revision )



		IS 9844: 1981

		Method of testing corrosion resistance of electroplated and anodized aluminium coating by neutral salt spray test



		IS 14191:1996

		Corrosion of metals and alloys ⸺ Classification of corrosivity of atmospheres  



		IS 15961:2012 

		Hot-dip aluminium ⸺ Zinc alloy coated steel strip & sheet (first revision)



		IS/ISO 16162:2012  

		Cold-rolled steel sheet products — Dimensional and shape tolerances (first revision)



		IS/ISO 16163:2012  

		Continuously hot-dipped coated steel sheet products — Dimensional and shape tolerances (first revision)



		ISO 2808:2019

		Paints and varnishes ⸺ Determination of film thickness



		ISO 4628-2:2016

		Paints and varnishes: Part 2 Assessment of degree of blistering







3 TERMINOLOGY



For the purpose of this standard the definition given in IS 1956 (Part 4) and the following shall apply.



3.1 Bottom-side ⸺ The side of the pre-painted sheet, which is opposite to the exposed weathering side.



3.2 Coil Coating ⸺ A continuous process by which paint and other coatings are applied and oven-baked onto moving  aluminium- zinc alloy coated steel strip. The product of this process is referred to as pre-painted Al/Zn coated steel.



3.3 Conversion Coating ⸺ A chemical treatment normally applied to a metal surface prior to final finishing, which is designed to react with and modify the metal to produce a surface suitable for painting.



3.4 Finish-coat ⸺ A paint on the top side of the pre-painted steel. This is also known as top-coat. 



3.5 Organic Coating ⸺ The organic paint film of the pre-painted steel product.



3.6 Primer ⸺ The first complete layer of paint of a coating system applied to metallic surface. This serve as the bond between the substrate and topcoat/backer-coat and offers added corrosion prevention.



3.7 Substrate ⸺ Hot dip aluminium- zinc alloy coated steel strip conforming to IS 15961. 



3.8 Top-side ⸺ The side of the pre-painted sheet, which is exposed to external or internal weathering.



3.9 Wash-coat ⸺ A thin paint on the bottom side of the pre-painted steel. This is also known as backer-coat.





3.10 Coating Characteristics 



3.10.1 Chalking — The formation on a pigmented coating of a friable powder evolved from the film itself at or just beneath the surface.



3.10.2 Fading — Loss in colour intensity experienced by paint over time, generally due the effect of ultra-violet radiation.



3.10.3 Gloss — The luster, shine or reflecting ability of a surface.



4 SUPPLY OF MATERIAL



4.1 The general requirements relating to supply of pre-painted aluminium-zinc alloy coated steel strip and sheet shall conform to IS 8910.



4.2 The pre-painted aluminium-zinc alloy coated steel sheets of this standard may also be supplied in profiles based on mutual agreement between the purchaser and the supplier for structural applications subject to fulfillment of required condition for imposed load on roofs as per 4.2 of IS 875 (Part 2).



5 MANUFACTURE



5.1 The substrate for pre-painted aluminium- zinc alloy metallic coated steel strip and sheet shall conform to IS 15961.



5.2 Pre-painting will be done in a continuous painting line by applying a conversion coating, primer, back-coat and finish coat on substrate. Curing of paint coatings shall be at a temperature suitable to produce an aesthetic and durable painted surface.



6 PRODUCT DESIGNATION



6.1 The product designation shall follow the sequence below:

a) Number of this Indian Standard (IS);

b) Steel grade (see IS 15961);

c) Coating class (see IS 15961);

d) Class of durability of paint coating (see 8.5 )



6.2 The designation of steel grade shall include a set of characters as follows:



a) First and second characters —  to indicate yield strength ‘YS’; and

b) Third, fourth and fifth character — to represent the minimum yield strength in MPa, namely ‘250’, ‘300’, ‘350’, ‘450’, and ‘550’.



  	Example: ‘YS 550‘ 



6.3 The designation of coating class shall include a set of characters as follows: aluminium- zinc alloy metallic coating shall be indicated by the prefix ‘AZ’, followed by a number representing the minimum coating mass, in ‘grams per square meter’ (GSM) of sheets or strips (total for both surfaces determined by triple spot test/on-line X-ray fluorescence method as defined in IS 15961).



 Example: ‘AZ 150‘ 



6.4 The designation of the paint durability class shall include a set of characters as described in 7.              

       	

	Example : ‘ IS 15965:2012 / YS550 / AZ150 /Class 3’. 



7 COATINGS



7.1 The minimum recommended class of the aluminium- zinc alloy metallic coated steel strip shall be as per following Table 1.



7.2 The paint coating thickness shall be measured in µm.



7.3 Standard top-coat (finish coat) coating for durability class 2, 3, 4 shall be minimum 15 µm , and backer-coat (wash coat) shall be 4  µm minimum. 



NOTE ⸺  Other coating thicknesses, like in durability Class 1 can be supplied as per mutual agreement between the customer and the supplier depending on the end use application of the pre-painted product.



7.4 Primer coating shall be minimum 4 µm for all durability classes with the exception of Class 1 wherein the polyester or water-based paint system of single coat quality.



7.5 The recommended durability class for atmospheric classification of IS 14191 is specified in the following Table 1. 



		Table 1 Recommended Guide to the Selection of Pre-painted Coating Class

(Clauses 7.1 and 7.5)





		Sl No

		Durability Class

		Atmospheric Classification (IS 14191)

		Aluminium- Zinc Alloy metallic coating

(see Note 2)

		Typical Top coat paint System

(see Note 1)



		(1)

		(2)

		(3)

		(4)

		(5)





		i) 

		Class 4

		Category C4

		AZ 200



		Polyester/ Super Durable Polyester/ Polyvinylidene Fluoride (PVDF)/ Water-based- acrylic



		ii) 

		Class 3



		Category C3



Category C2



		AZ150/AZ165/AZ180 



AZ100/AZ120/AZ150

		



		iii) 

		Class 2



		

		

		



		iv) 

		Class 1

		Category C1

		AZ 70/ AZ100

		



		



NOTES 

1 Different top paint system gives different paint durability at given exposure. Paint systems with higher paint durability are for long term colour and gloss retention requirement. Class 3 denotes products with paint durability better than that of class 2

2   see IS 15961





8 TEST FOR PHYSICAL PROPERTIES OF PAINT COATING



8.1 Mandatory Testing



The following tests for physical properties and appearance are mandatory at the time of production:



a) Adhesion ;

b) Pencil hardness; 

c) Solvent Resistance; 

d) Color ( see 9.2 );

e) Gloss ( see 9.3 ); and

f) Dry film thickness.



8.2 Sampling Frequency



One sample for the tests indicated in 9.1, or as agreed between manufacturer and buyer, is taken for testing from every 25 T of sheets/coil or part thereof from a lot of the products of the same quality, dimensions, coating mass and colour.



8.3 Adhesion Test



8.3.1 T-bend Adhesion Test



For pre-painted sheet and strip when tested in accordance with Annex A, the adhesion of the paint shall be sufficient to prevent its removal from the metal when tape is pulled. All pre-painted sheet and strip shall comply with internal bend diameter of 5 t or less, unless agreed otherwise between the purchaser and the manufacturer.



8.3.2 Reverse Impact Resistance Test 



When a pre-painted steel product test piece is subjected to reverse impact test in accordance with Annex B using the impact energy level of 10 J or 1020 Kg.mm, there shall be no loss of adhesion of the paint coating. On visual inspection there should not be any cracking, powdering or peeling of the paint film.  



8.4 Pencil Hardness Test 



Pencil hardness is one of the attributes, which depicts degree of cure and how easily it can be processed in the customers’ factory. Standard pencil of known hardness should be used for the pencil hardness test [see 4 of IS 101 (Part 5/Sec 1)]. On visual inspection there shall not be any scratch on the tested portion. The minimum acceptable hardness shall be HB hardness minimum.



8.5 Scratch Hardness



When measured in accordance with 3 of IS 101(Part 5/Sec 2), the scratch resistance of the coating shall not be less than 1.5 Kg or as agreed between the manufacturer and the purchaser.

	NOTE — This test is not a part of the mandatory testing mentioned in 8.1.



8.6 Solvent Resistance Test



Methyl Ethyl Ketone (MEK) double rub test shall be conducted on a test piece in accordance with Annex C. This is one of the measures for determination of oven paint curing process completion. 



8.7 Dry Film Thickness



This refers to the paint film thickness of the finish coat or top coat. When measured by method as mentioned in 5B of ISO 2808, the supplied dry film thickness of paint coating (finish coat or top coat) shall comply with the requirements of the 7.3 of this specification or the agreement between the manufacturer and the purchaser.



NOTE — In order to determine the total thickness of coating for optimum corrosion protection the following details should be considered together:



a)	Coating class of the  aluminium- zinc alloy metallic coating (for example AZ 150, AZ 200)

b)	Type and dry film thickness of the topcoat and the back coat paint.

c) 	Type and dry film thickness of the primer.





9 APPEARANCE 



9.1 General



Pre-painted metal products shall have uniform appearance, colour and texture. It will be essentially free of blemishes such as flow lines, streaks, blisters or other surface imperfections. It should be reasonably flat and free from physical imperfections like bare spots, holes, tears etc. Sheets and coils shall be free from defects detrimental to practical use with the exception of coils which may contain some irregular portions (like welds, colour shading etc.) since irregular portions in the coil cannot be removed as in the case with cut length.



9.2 Colour



The colour batch to standard shall match the ‘colour specified’ (agreed between the pre-painted steel manufacturer and the purchaser). When tested in a light booth having a daylight simulator and incandescent light source, the visual color match shall achieve a rating of 2 or lower. The classification of degrees of colour match as determined by unaided visual inspection is described in Table 2. A more accurate instrumental measurement of color, with spectrophotometer adopting the Hunter Colour Measurement System, is also allowed for better batch-to-batch colour consistency.



9.3 Gloss



Gloss of pre-painted metal product shall comply with the requirement as agreed between the manufacturer and the customer, when tested using a 60° head (gloss geometry) [see IS 101 (Part4/Sec 4)].



Gloss level shall be agreed to between the pre-painted steel manufacturer and paint supplier as well. 



NOTE ⸺ Specular gloss unit normally do not apply to textured finishes. Gloss is dependant on the paint system. However, 10 to 40 percent gloss with 60° head is a typical range for a standard paint system.





10 DURABILITY TEST FOR PAINT COATING	



Sheets and coils will be subjected to the accelerated durability tests given in the Table 3 and described in 10.1 and 10.2. 



Table 2 Colour Match

(Clause 9.2)

		Sl No

		Rating

		Description

		

Explanatory Note





		(1)

		(2)

		(3)

		(4)



		i) 

		0

		Exact match

		Colour of test sample indistinguishable from that of reference or standard sample.





		ii) 

		1

		Critical match

		A small, just perceptible colour difference can be seen when the samples are held in contact but it cannot be detected when separated by 5 mm.





		iii) 

		2

		Close match

		When separated by 5 mm a small color difference can be seen, but it is undetectable when increased to 25 mm.





		iv) 

		3

		Approximate match

		When separated by 20 mm a small color difference can be seen, but it is undetectable when increased to 100 mm.





		v) 

		4

		Crude match

(Poor match)

		Difference is readily detectable even when separated by more than 100 mm





		

NOTE ⸺ A standard Light booth shall be used for the above qualitative measurement. These qualitative comparison measurements shall preferably be backed by color measurements with a standard spectrophotometer for high repeatability and reproducibility of colour.









TABLE 3 Test Duration for Salt Spray and Humidity Resistance

(Clauses 10, 10.1. and 10.2)

		Sl No

		Durability Classes for Pre-painted Products

		Corrosion Resistance (Salt Spray) [IS 9844] h

		Humidity Resistance

(IS 101 Part 6 Sec 1)



		(1)

		(2)

		(3)

		(4)



		1i)

		Class 4

		2000

		1000



		ii)

		Class 3

		1000

		1000



		iii)

		Class 2

		750

		750



		iv)

		Class 1

		500

		500



		

NOTES

1 Requirements of Table 4 and Table 5 are required to be met with when tested for duration (hours) specified in Table 3.

2 Durability tests are for manufacturer’s information only and are not necessarily mandatory at the time of production/coating.









10.1 Corrosion Resistance 

	 

When suitably prepared test specimens (scribed or un-scribed, as appropriate) are exposed to the salt spray test specified in IS 9844 and Table 3 and assessed in accordance with Annex D, the pre-finished product shall comply with the requirements of Table 4.





TABLE 4  Requirements for Salt Spray Resistance

(Clause 10.1)



		Sl No.

		Type of deterioration

		Method of Test, Ref to

		Requirement



		(1)

		(2)

		(3)

		(4)



		i)

		Undercut at scribed lines



		D-1

		Rating of 2 or less with no corrosion of base metal, no red rust formation



		ii)

		Corrosion of the base metal



		D-2

		Rating 1



		iii)

		Blistering

		D-3

		Not worse than rating 2(S3)1)





		1)Face of panel.



NOTE ⸺ Other requirement / acceptance level may be specified and agreed between the customer and the supplier.









10.2 Humidity Resistance 



When suitably prepared test specimens (scribed or unscribed, as appropriate) are tested in accordance with IS 101 (Part 6/ Sec 1) & Table 3 and assessed in accordance with Annex D, the pre-finished product shall comply with the requirements of Table 5.



TABLE 5  Requirements for Humidity Resistance

(Clause 10.2)



		Sl No

		Type of deterioration

		Method of Test, Ref to

		Requirement





		(1)

		(2)

		(3)

		(4)



		i)

		Undercut at scribed lines

		 D-1

		Rating of 2 or less with no corrosion of base metal, no red rust formation





		ii)

		Blistering

		 D-3

		Not worse than rating 3 (S2) 1)





		

1)Face of panel.

NOTE -Other requirement / acceptance level may be specified and agreed between the customer and the supplier.









11 DIMENSIONS AND TOLERANCES



11.1 The typical base metal thickness is up to 1.50 mm.



11.2 In case of coils, the mass of the coils shall not exceed 10 mt (typical) and the internal diameter of the coils shall be 508 or 610 mm.



11.3 Sheets and coils of sizes other than those specified in 11.1 and 11.2 may be supplied, if agreed between the purchaser and the manufacturer.



11.4 Tolerances



11.4.1	Thickness 



The tolerances on Base Metal Thickness (BMT) of sheets and coils shall be as given in IS/ISO 16162.



11.4.2	Width 



No sheet or coil shall be smaller in width than that specified. The positive tolerance on width shall be 10 mm. In case of trimmed width, it shall be + 3 mm maximum. The total unilateral width tolerance range may be allowed bilaterally as agreed between purchaser and supplier on mutual agreement basis.



11.4.3  Length 



No sheet shall be smaller in length than that specified. Tolerance on length on plus side shall be 15 mm or 0.5 percent of length, whichever is greater.



12 SHAPE



12.1 Camber



Minimum camber values for coils and sheets shall be as given in IS/ISO 16163.



12.2 Deviation from Squareness (Out-of Square)



Deviation from Squareness of flat sheets shall be given in IS/ISO 16163.



12.3 Deviation from Flatness (Steepness)



This will be in accordance with Table 6.





Table 6 Flatness Tolerance

(Clause 12.3)



		Steepness Ratio, Percentage





		Class A

		Class B



		1.2

		0.5



		NOTES 

 1 Class A tolerance, where length between the points of contact, is less than 1000 mm, the steepness ratio percentage will be 1.

2 The steepness ratio expressed as a percentage is calculated by determining the maximum distance between the product surface and the straightedge and the length between two consecutive points of contact (shown in Fig 1), then applying the following equation:



Steepness ratio = (h / l) x 100, %

	

where 

		h = deviation from flatness (wave height), in mm

		l = distance between two consecutive points of contact, in mm













			

l



Straightedge 





		

Strip

h





	



FIG. 1 DEVIATION FROM FLATNESS









13 MASS 



13.1 The mass of the sheets or coils shall be given in ‘kg’ or ‘mt’ of actual.



13.2 The mass tolerance of ± 10 percent for individual sheet and ±5 percent for sheet pack/coil shall apply.





14 RETEST



When a part of the test results for physical properties fails to comply with the requirement, a retest (two more sets of test samples shall be taken for specific test requirements from the same lot) on the relevant items may be carried out to determine whether it is acceptable or not. If any of the retest samples fail to meet the test requirements of this standard, the entire batch of sheets represented by the sample shall be deemed as not conforming to this standard.



15 PACKING AND TRANSPORTATION 



15.1 Coils should be wrapped with poly-laminated covering. Inner wrap surface (ID) should also be covered with poly laminated covering. The coil should then be wrapped with either steel sheet along with the side covers or with Hessian cloth covering both sides as agreed between the purchaser and the manufacturer. Circumferential ring and inner rings should be fitted along the edges. Finally, it should be strapped with steel tape.



15.2 Sheets should be first wrapped with poly-laminated covering and then with steel sheet or with Hessian cloth as agreed between the purchaser and the manufacturer. Finally, it should be strapped with steel tape.



15.3 Every precaution should be taken against paint coating damage and contact with water during transit. Mixed loading with corrosive substances such as chemicals should be avoided.





16 MARKING



16.1 The following shall be legibly and indelibly marked on the top of each coil or package of sheets or shown on a tag attached to each coil:



a) IS No. of this standard;

b) Manufacturer’s name or trade-mark;

c) Material identification/ coil number/ packet number/ batch number, etc;

d) Product dimension;

e) Number of sheets or mass;

f) Coating Class;

g) Color Name of top-coat; and

h) Date of packing.







16.2 BIS Certification Marking



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the product(s) may be marked with the Standard Mark.



17 STORAGE AND HANDLING OF PRODUCTS 



It is essential that pre-painted products be kept dry in transit and stored under cover clear of the ground. Should packs or coils of the product become wet, layers should be separated, wiped dry with a clean cloth and positioned so that air circulation will complete the drying process. The use of these procedures should prevent deterioration of the coating, which otherwise can lead to reduced life expectancy or poor appearance of the product.



Pre-painted products should be lifted directly and not dragged over rough surfaces or over each other. Care should also be taken to avoid dragging, cutting and forming tools over the surfaces of the pre-painted products.



Stocks of pre-painted products should be used in rotation as some mechanical properties of the coating may change slightly during prolonged storage, for example duration greater than six months. These changes are typically small and in most fabrication processes are not significant. However, it is possible that they could cause fabrication problems during severe forming operations.




ANNEX A

(Clause 8.3.1)



T-BEND ADHESION TEST



A-1 This Annex describes the method for assessing paint adhesion by the T-bend test. The method is suitable for testing pre-painted sheet and strip products up to 1.5 mm thickness.



A-2 PRINCIPLE 



Pre-painted metallic product is bent flat. Adhesion of the paint on the outside of the bend is assessed by the application of adhesive tape and its subsequent rapid removal.



A-3 APPARATUS 



The following test apparatus is required:



a) A bench vice approximately 150 mm wide or alternative bending apparatus.

b) Adhesive tape 20 mm to 25 mm wide which is semi-transparent, pressure-sensitive, and has an adhesion strength of 5 N to 15 N per 24 mm width. 



Note ⸺ Scotch 600 tape fit the above specification.



A-4 PREPARATION OF TEST PIECES  



Test pieces shall be cut 50 mm wide at least (and shall have sufficient length - 200 mm long is normally sufficient) to suit the test requirement. Test piece shall be cut out parallel to the rolling direction of the base metal.



A-5 PROCEDURE



a) Clamp approximately 25 mm of one end of the test piece in the vice.

b) Bend the test piece through 90° with the coating to be assesses on the convex surface of the bend. 

c) Remove the bent test piece from the vice and bend it through to approximately 180°.

d) Reinsert the test piece in the vice and compress flat. This represents a zero T-bend or starting point for subsequent folding.

e) Fold once around this starting point to achieve 1 t and compress (the internal diameter of the bend is 1 t). Fold twice for 2 t and compress, and so on until the specified requirement as agreed between the manufacturer and the customer is completed.

f) Apply adhesive tape along the entire length of the external bend and press down firmly.

g) Remove tape with a rapid single pull at right angles to the bend.

h) Examine the test piece for removal of paint.

Note — T = nominal thickness of sheet or strip.



 ANNEX B

(Clause 8.3.2)



REVERSE IMPACT TEST



B-1 This Annex describes a method to assess the impact resistance of pre-painted metal products and the adhesion of a coating to the base metal. This test applies to base metal thickness from 0.4 mm to 1.5 mm.



B-2 PRINCIPLE 



The test piece is struck on the reverse side by a ball of specified diameter and with a specified force. Adhesion of the disturbed coating is assessed by examination after application and subsequent rapid removal of adhesive tape.



B-3 APPARATUS



 The following apparatus is required:



a) An impact tester fitted with a male and a female die of 19 mm diameter, or other diameter if specified in the product standard.



Note ⸺ Gardner Impact tester may be used for this test.



b) Adhesive tape 20 mm to 25 mm wide, which is semi-transparent, pressure-sensitive, and has adhesion strength of 5 N to 15 N per 24 mm width. 



Note  —  Scotch 600 tape fit the above specification



B-4 PREPARATION OF TEST PIECE 



The test piece shall be cut 50 mm wide and 50 mm long approximately. 



B-5 PROCEDURE 



Reverse impact resistance shall be determined using the following procedure:



a) Load the test piece into the test machine with the coated side to be tested facing away from the impactor.

b) Set the impactor to apply the specified impact force.

c) Trigger the machine and impact the test piece.

d) Remove the impacted test piece from the machine and apply adhesive tape to the deformed area of the coated test side. Press the tape down firmly to remove air bubbles.

e) Remove the tape immediately with rapid pull at right angles to the un-deformed surface.

f) Examine the test piece and the tape for removal of paint.



ANNEX C

(Clause 8.6)



SOLVENT RESISTANCE TEST



C-1 This procedure is to be used to determine the degree of cure of a baked film by the paint films resistance to a specified solvent. This procedure is applicable whenever the resistance to methyl ethyl ketone (MEK) or methyl iso-butyl ketone (MIBK) has to be determined. 



C-2 PRINCIPLE



The determination of solvent resistance is carried out by using a double rub machine. This machine rubs the test piece/panel with cotton doused in MEK or MIBK.



C-3 APPARATUS 



a) Fume cupboard;

b) Protective gloves;

c) Cotton pad (~50 mm square);

d) Solvent (MEK or MIBK); and

e) Solvent double rub machine.



C-4 PREPARATION OF TEST PIECE



 A panel of minimum size 60 mm × 200 mm is prepared from the production test sample to be tested face up in the solvent rub machine.



C-5 PROCEDURE



C-5.1 Clamp the panel of minimum size 60 mm × 200 mm in the solvent rub machine.



C-5.2 Place a 50 mm2 cotton pad between the magnetic holders on the bottom of the solvent rub machine head.



C-5.3 Fill the reservoir with recommended solvent - MEK for top coats and bottom coats or MIBK for primer evaluations.



C-5.4 Start the machine with minimum 1 Kg load and stop it based on observations mentioned in item 6.



C-6 EVALUATIONS 



C-6.1 Observe the operation of the solvent rub machine and stop the machine when failure has occurred. Failure shall consist of removal of the film to expose the primer or substrate at any spot along the centre-line of the double-rub stroke. The first and the last 25 mm of the stroke shall not be considered.



C-6.2 The solvent resistance of the organic coating is classified as the number of strokes the machine has made prior to failure of the organic coating.



C-6.3 The number of rubs required is dependent on the paint system. However, completion of 50 double rubs is sufficient for the test of standard paint system (for durability class 2, 3 and 4). Failure of the paint film at less than 50 double rubs is an indication of a “problem”. 



















































































ANNEX D

(Clauses 10.1 and 10.2 and Table 4 and Table 5)



METHODS OF ASSESSMENT OF SALT SPRAY AND HUMIDITY TEST RESULT



D-1 UNDERCUT AT SCRIBED LINES



D-1.1	This method describes the assessment of the degree of deterioration for a metal substrate that has been coated by a paint system.



D-1.2 Principle	



Coated test panels are exposed to an accelerated corrosive (Salt Spray Test) or humid (Humidity Test) environment. The corrosion on the surface of the paint film and on the metal surface beneath the paint film is assessed by comparison with photographic reference standards and rating table.



D-1.3 Procedure  

			

a. Remove loose corrosion products and any coating that has lost adhesion from the vicinity of the scribed line by scraping with a metal spatula or dull knife.



b. Rate the mean creepage of undercut corrosion or loss of paint extending from the scribed line, as prescribed in Table 7.





TABLE 7 Rating for Failure at Scribe and Panel Edge



		Rating Scale







(1)

		Representative Mean Creepage of Under Film Corrosion from Scribed Line

mm

(2)



		

0

1

2

3

4

5

		

                     0

> 0	≤   1.0

> 1.0	≤   3.0

> 3.0	≤   7.0

> 7.0	 ≤   13.0

                 > 13









D-2 CORROSION OF THE BASE METAL 



D-2.1	This method describes the assessment of the degree of deterioration for a metal substrate that has been coated by a paint system.

D-2.2 Principle	



Coated test panels are exposed to an accelerated corrosive environment. The corrosion on the metal surface beneath the paint film is assessed by comparison with photographic reference standards.



D-2.3 Procedure  

			

a) Carefully remove a portion or whole of the paint film using a suitable solvent-based paint remover.

b) Determine the severity of corrosion by referring to the pictorial standards in the following Fig 2.



[image: ]



FIG. 2 TYPICAL CORROSION ON THE STRIPPED METAL SUBSTRATE

D-3 BLISTERING



D-3.1 This Annex sets out a method for determining the degree of blistering in a paint film exposed to accelerated weathering conditions.





D-3.2 Principle



The test is visually evaluated for the degree of blistering by comparing with diagram reference standards, which shows rated stages of blistering.



NOTE ⸺ The diagram reference standards have been adopted from ISO 4628-2.



D-3.3 Apparatus	



Diagram standards (see Fig. 3, 4 and 5) - required for comparison with the test film.



D-3.4 Viewing Environment	



Examination of the films should be carried out under lighting conditions of at least                     500 lux or lumen/ m2.



D-3.5 Procedure

	

a)  Visually examine the test film by comparing the surface finish with the reference diagram standards (see D-3.2) that shows a similar amount of blistering.

b) Using Table 8 to determine the rating for density of blistering and Table 9 for the size of blistering.

c) Record the rating as for example 2(S 3) where 2 stands for density and S 3 stands for size of blister.
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TABLE 8 Rating for Density of Blistering

(Clause D-3.5)



		Rating Scale 1)

		Density of blistering



		0

1

2

3

4

5

		

None

Less than few

Few

Medium

Medium-dense

Dense



		

1) The rating scale conforms to current ISO practice.































TABLE 9 Rating for Size of Blisters

(Clause D-3.5)



		Rating Scale 1)

		Size of blistering



		1

2

3

4

		



Finer than in Fig. 3 

See Fig. 3

See Fig. 4

See Fig. 5



		

1)  The rating scale conforms to current ISO practice.
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FIG. 3 BLISTERS OF SIZE 2
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FIG. 4 BLISTERS OF SIZE 3
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FIG. 5 BLISTERS OF SIZE 4


ANNEX E

(Foreword)



ADVICE ON THE WEATHERING PERFORMANCE OF THE PRE-PAINTED ALUMINIUM- ZINC ALLOY METALIC COATED STEEL STRIP AND SHEET 



E-1 GENERAL



All organic coatings gradually change their appearance when exposed to the weather. The changes that take place occur at different rates depending on the aggressiveness of the environment and on the ability of the coatings to resist those changes.



Changes in the appearance of an organic coating do not necessarily imply that the coating has lost the ability to protect the base metal.



The changes that can occur and their likely effect on the performance of pre-painted metal products are outlined in E2 to E6.



E-2 LOSS OF GLOSS



Ageing on exposure to ultraviolet light causes initial loss of gloss. Contamination by atmospheric pollutants, e.g. sulfurous and ammoniacal fumes and by the collection of dirt can also cause deterioration of gloss.



The rate of impairment of gloss by the collection of dirt is less for vertically installed surfaces than for horizontal surfaces. Pre-painted products can be expected to retain their gloss better than products with conventional architectural paints used for the same application.



Loss of gloss usually precedes chalking.



E-3 CHALKING



Chalking involves the release of one or more of the constituents of the organic film in the form of loosely adherent fine powder. Chalking occurs slowly on pre-painted products and is not considered a serious defect unless it occurs early in the life of the product.



E-4 CHECKING



Checking is the formation of breaks in the surface of an organic coating, which do not render the underlying metal visible. Although checking can occur in a number of forms, it does not greatly detract from the appearance of a coating until the breaks become quite visible. Checking does not have a great effect on the durability of pre-painted metal products.



Slight checking, especially if it occurs during or after cold weather, is not detrimental to the product, and is considered to be a means whereby internal stresses that occur from time to time are relieved.



E-5 COLOUR FADING



Although fading involves loss of colour, the term is used to cover any colour change, including darkening. The degree and rate of loss of colour increase with increase in exposure to ultraviolet light (sunlight). Loss of colour is also associated with the inherent characteristics of pigments and the exposure environment.



Discolouration by dirt collection, chalking and subsequent absorption of foreign matter can often be misleading and give a false impression of a colour change. On removal of such contaminants the original colour is often restored. However, when chalking occurs at the same time as fading, cleaning can seldom restore the original surface colour.



E-6 EROSION OF ORGANIC COATINGS



Attrition of the organic coating by natural weathering depends very much on exposure conditions. Little or no erosion will occur when products are used indoors in domestic dwellings.



Products installed at an angle can be expected to deteriorate at up to twice the rate that would occur for products installed vertically or otherwise sheltered from the elements.



In general, products installed at an angle will erode more rapidly than those installed vertically.



The effects of dirt or industrial fallout can be greatly reduced by natural rain washing or by general washing with water. It is recommended that sheltered areas, such as under eaves and those that receive little natural rain-washing, are periodically washed with clean water.









































ANNEX F

(Foreword)

SUMMARY OF TESTS FOR PROPERTIES AND EXPECTED RESULTS

		Sl. No.

		Tests

		Results

		

Comments





		i) 

		T-bend Adhesion Test



		5t, Max

		see Annex A



		ii) 

		Reverse Impact Test

		10 J or 1020 Kg.mm, Min



		see Annex B



		iii) 

		Pencil Hardness Test

		HB hardness, Min



		see 8.4



		iv) 

		Scratch resistance test



		1.5 Kg, Min

		Or as agreed between the manufacturer and the customer.

Not a part of the mandatory testing as mentioned in 8.5.





		v) 

		Solvent resistance test



		50 Double rubs, Min

		The number of rubs required is dependent on the paint system of the top-coat. However, the result is an indication of standard topcoat paint system (see Annex C).





		vi) 

		Dry film thickness test

		15µ, Min

		Or as per agreement between the manufacturer and the customer. This refers to the paint film thickness of the finish coat or top-coat.





		vii) 

		Colour

		Rating of 2, Max

		Rating classification for degree of color match (see Table 2).





		viii) 

		Gloss

		10- 40 percent with 60° head (gloss geometry)

		Gloss is dependent on the paint system. However, the result is a typical range for a standard paint system.

Or acceptable limit is as agreed to between the customer and the supplier.







image3.png

0.03% 0.3%
Rating 1 Rating 2

3% 16%
Rating 3 Rating 4






image4.png

a) Quantity (density) 2 — 2(S2) b) Quantity (density) 3 —3(S2)

©) Quantity (density) 4 — 4(S2) d) Quantity (density) 5 — 5(S2)

Figure 1 — Blisters of size 2
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a) Quantity (density) 2

d) Quantity (density) 5 — 5(S3)

<) Quantity (density) 4 — 4(S3)

Figure 2 — B
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a) Quantity (density) 2 — 2(S4)

<) Quantity (density) 4 — 4(S4) d) Quantity (density) 5 — 5(S4)

Figure 3 — Blisters of size 4
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Appendix-2



AMENDMENT NO.1

TO

IS 648 : 2022 Cold Rolled Non-Oriented Electrical Steel Sheet and Strip - Fully Processed Type - Specification.

(Sixth Revision)

(Page 3, clause 4, Table 1) - Insert ‘35C440’, after ‘35C360’ in table 1 Designation of Electrical Steel Grades

Substitute the following for the existing: 

Table 1 Designation of Electrical Steel Grades

(Clauses 4, 6.1.3, 7.1.1.2, 7.1.2.1, 7. 1.2.4 and 9.2)

		Designation

		Nominal Thickness mm

		Maximum Specific Total Loss W/Kg

		Minimum a.c.

Magnetisation in T

		Maximum

anisotropy

of loss

percent at

1.5 T

		Minimum stacking factor

		Mini-

mum Numbers of Bends

		Conven-tional Density Kg/dm3



		

		

		1.0 T

		1.5 T

		2500 A/m

		5000 A/m

		10000

A/m

		

		

		

		



		

		

		50Hz

		50Hz

		60 Hz

		

		

		

		

		

		

		



		35C230

		0.35

		0.95

		2.30

		2.90

		1.49

		1.60

		1.70

		±17

		0.95

		2

		7.60



		35C235

		

		0.95

		2.35

		2.97

		1.49

		1.60

		1.70

		±17

		

		2

		7.60



		35C250

		

		1.00

		2.50

		3.14

		1.49

		1.60

		1.70

		±17

		

		2

		7.60



		35C270

		

		1.10

		2.70

		3.36

		1.49

		1.60

		1.70

		±17

		

		2

		7.65



		35C300

		

		1.20

		3.00

		3.74

		1.49

		1.60

		1.70

		±17

		

		3

		7.65



		35C330

		

		1.30

		3.30

		4.12

		1.49

		1.60

		1.70

		±17

		

		3

		7.65



		35C360

		

		1.45

		3.60

		4.55

		1.49

		1.60

		1.70

		±17

		

		3

		7.65



		35C440

		

		1.80

		4.40

		5.35

		1.49

		1.64

		1.70

		±17

		

		3

		7.70



		50C250

		0.50

		1.05

		2.50

		3.21

		1.49

		1.60

		1.70

		±17

		0.97

		2

		7.60



		50C270

		

		1.10

		2.70

		3.47

		1.49

		1.60

		1.70

		±17

		

		2

		7.60



		50C290

		

		1.15

		2.90

		3.71

		1.49

		1.60

		1.70

		±17

		

		2

		7.60



		50C310

		

		1.25

		3.10

		3.95

		1.49

		1.60

		1.70

		±14

		

		3

		7.65



		50C330

		

		1.35

		3.30

		4.20

		1.49

		1.60

		1.70

		±14

		

		3

		7.65



		50C350

		

		1.50

		3.50

		4.45

		1.50

		1.60

		1.70

		±12

		

		5

		7.65



		50C400

		

		1.70

		4.00

		5.10

		1.53

		1.63

		1.73

		±12

		

		5

		7.70



		50C470

		

		2.00

		4.70

		5.90

		1.54

		1.64

		1.74

		±10

		

		10

		7.70



		50C530

		

		2.30

		5.30

		6.66

		1.56

		1.65

		1.75

		±10

		

		10

		7.70



		50C600

		

		2.60

		6.00

		7.53

		1.57

		1.66

		1.76

		±10

		

		10

		7.75



		50C630

		

		2.80

		6.30

		7.90

		1.58

		1.68

		1.76

		±10

		

		10

		7.75



		50C700

		

		3.00

		7.00

		8.79

		1.60

		1.69

		1.77

		±10

		

		10

		7.80



		50C800

		

		3.60

		8.00

		10.06

		1.60

		1.70

		1.78

		±10

		

		10

		7.80



		50C900

		

		3.80

		9.00

		11.31

		1.61

		1.70

		1.78

		±10

		

		10

		7.80



		50C940

		

		4.20

		9.40

		11.84

		1.62

		1.72

		1.81

		±8

		

		10

		7.85



		50C1000

		

		4.40

		10.0

		11.90

		1.62

		1.72

		1.81

		±10

		

		10

		7.85



		65C310

		0.65

		1.25

		3.10

		4.08

		1.49

		1.60

		1.70

		±15

		0.97

		2

		7.60



		65C330

		

		1.35

		3.30

		4.30

		1.49

		1.60

		1.70

		±15

		

		2

		7.60



		65C350

		

		1.50

		3.50

		4.57

		1.49

		1.60

		1.70

		±14

		

		2

		7.60



		65C400

		

		1.70

		4.00

		5.20

		1.52

		1.62

		1.72

		±14

		

		2

		7.65



		65C470

		

		2.00

		4.70

		6.13

		1.53

		1.63

		1.73

		±12

		

		5

		7.65



		65C530

		

		2.30

		5.30

		6.84

		1.54

		1.64

		1.74

		±12

		

		5

		7.70



		65C600

		

		2.60

		6.00

		7.71

		1.56

		1.66

		1.76

		±10

		

		10

		7.75



		65C700

		

		3.00

		7.00

		8.98

		1.57

		1.67

		1.76

		±10

		

		10

		7.75



		65C800

		

		3.60

		8.00

		10.26

		1.60

		1.70

		1.78

		±10

		

		10

		7.80



		65C1000

		

		4.40

		10.0

		12.77

		1.61

		1.71

		1.80

		±10

		

		10

		7.85



		100C600

		1.00

		2.60

		6.00

		8.14

		1.53

		1.63

		1.72

		±10

		0.98

		2

		7.60



		100C700

		

		3.00

		7.00

		9.38

		1.54

		1.64

		1.73

		±8

		

		3

		7.65



		100C800

		

		3.60

		8.00

		10.70

		1.56

		1.66

		1.75

		±6

		

		5

		7.70



		100C1000

		

		4.40

		10.00

		13.39

		1.58

		1.68

		1.76

		±6

		

		10

		7.80



		100C1300

		

		5.80

		13.00

		17.34

		1.60

		1.70

		1.78

		±6

		

		10

		7.80
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		 MTD 04 26436 Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: Ravi Bhagat		clause 4		Table 1		Technical		We, CSCI Steel Corporation India Privet Limited is Proposing BIS to below Grade & Thickness some grades.		Add Grade : 35C210.		Referred to panel 2

				Organisation: N/A		N/A

				Email: w1402@csci.co.in										Add Thickness some grades : 0.27mm & 0.25mm

				Mobile: 8460248651

				Comment ID #: MTD_2024-08-310505								Add Grade : 35C210.



												Add Thickness some grades : 0.27mm & 0.25mm



												Justification for the Proposed Change : As Indian government is promoting EV vehicle and to do localization of manufacture High Performance EV traction motor. To match motor efficiency our motor manufactures require above CRNGO grades & thickness which are not available in BIS standard IS 648 : 2022 Cold Rolled Non-Oriented Electrical Steel Sheet and Strip - Fully Processed Type - Specification.

		2		Name: Kapil Kapoor		4		Table 1		Technical		Grade 35C400 has it got a parallel reference in any standard		Grade 35C400 has it got a parallel reference in any standard		These are already getting covered under Note 3 of table 1.

				Organisation: N/A		N/A

				Email: kapil.kapoor@thyssenkrupp.com

				Mobile: 7030915117		4		Table 1		Technical		A.C. magnetisation at 2500|5000|10000 have to be 1.52|1.62|1.72		Change A.C Magnetisation to 1.52 | 1.62 | 1.72 for 2500 |5000 | 10000 AT/M

				Comment ID #: MTD_2024-09-169955		N/A

						4		Table 1		Technical		Anisotropy value is higher it has to be ±14 % instead of ±17 %		Change Anisotropy from ±17% to ±14% for propossed grade

						N/A

		Closed Comments



		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: S. Srikanth		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: srikanth@sail.in

				Mobile: 8986880375

				Comment ID #: MTD_2024-08-312202

		2		Name: S. Srikanth		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: srikanth@sail.in

				Mobile: 8986880375

				Comment ID #: MTD_2024-08-310677

		3		Name: Biswasi Sunita Minz		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: b.sunitaminz@sail.in

				Mobile: 8986872164

				Comment ID #: MTD_2024-08-312000
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CollationReport_open_2024-11-26

		1.Doc No | IS no. : MTD 4(26473)				2.Mem sec: CHALLAKONDA VIDISHA

		3.Doc Priority : 1				4.Document Type : WC-Draft(A)

		5.Doc Title : Grain oriented electrical steel sheet and strip (Third Revision) Amendment - 3 ( IS 3024 : 2015 Amd 1)

		Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings				Remarks

		1		Name: Nishant Kumar Singh		10.1		1		Technical		”The test strips shall be carefully deburred before the test.”		Please either delete the this statement or change it to ”The test strips may be carefully deburred before the test.”				Not accepted as  It is mandatory to deburr the test strips before test.

				Organisation: N/A		N/A

				Email: nsingh885@gmail.com								If significant burrs occur, they need to be removed, but not otherwise.

				Mobile: 9810416237

				Comment ID #: MTD_2024-11-061118

		2		Name: Nishant Kumar Singh		10.1		1		Editorial		"The test specimen shall consist of at least 24 strips of the same size, in case of dispute, the test shall be made with 100 strips."		Please delete the statement.				Accepted

				Organisation: N/A		N/A

				Email: nsingh885@gmail.com								This statement contradicts IS649.

				Mobile: 9810416237

				Comment ID #: MTD_2024-11-064980

		3		Name: Nishant Kumar Singh		11.1		1		Technical		"d) At any point, the deviation from the nominal thickness within the same acceptance unit shall not exceed the tolerances of Table 6. The additional thickness due to welds with respect to the measured thickness of the product shall not exceed 0.050 mm."		"d) At any point, the deviation from the nominal thickness within the same acceptance unit shall not exceed the tolerances of Table 6. The additional thickness due to welds with respect to the measured thickness of the product shall not exceed 0.05 mm."				Not accepted, tolerance is in accordance with IEC standard.

				Organisation: N/A		N/A

				Email: nsingh885@gmail.com								Unless there is a special reason, do not change the current thickness standard. Specifically, for 0.27mm material, maintain the standard of ±0.030mm.		Nominal Thickness		Tolerance

				Mobile: 9810416237										mm		mm

				Comment ID #: MTD_2024-11-064557								In addition, maintain ‘additional thickness due to welding of the product shall not exceed 0.05 mm’.		0.18		±0.020

														0.2		±0.020

														0.23		±0.025

														0.27		±0.030

														0.3		±0.030

														0.35		±0.030





		4		Name: Nishant Kumar Singh		11.1		1		Technical		”perpendicular to the direction of rolling shall not exceed 0.020 mm, the measurements being		”perpendicular to the direction of rolling shall not exceed 0.020 mm, the measurements being				Not accepted, as it is not logical to limit the widths.

				Organisation: N/A		N/A						made at least 20 mm from the edges. For narrow strips. other agreements may be needed.”		made at least 20 mm from the edges. For narrow strips, and for materials supplied with as rolled edges other agreements may be needed.”

				Email: nsingh885@gmail.com

				Mobile: 9810416237								The reference to rolled edge material has been removed, but rolled edge material is difficult to measure.		Otherwise, please limit to material delivered in the width that will ultimately be used.

				Comment ID #: MTD_2024-11-069591
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6. DESIGNATION

The designation of a magnetic steel sheet or strip as specified shall comprise the following in order given and those values shall conform to the following figure: 











D

C

B

A





Notes

A = one hundred times the nominal thickness of the product, in mm.

B = the letter symbol: CG, for conventional grain oriented electrical steel, HP, for high permeability grain oriented electrical steel.

C = One hundred times the maximum value of specific total loss in W/kg at 1.7 Tesla, 50 Hz.

D = Indicates domain refined grade, symbol d

Examples

1) A sheet or strip of conventional grain oriented electrical steel 0.23 mm thickness, tested at 1.7 Tesla, 50 Hz and specific total loss 1.20 W/kg , Permeability ≤ 1.85 , it shall be designated as 23CG120 however if it has permeability ≥ 1.85  , it shall be designated as 23HP120. 

2) In case if the strip is domain refined to the example mentioned in 1, we need to apply suffix d. In case it is not domain refined no suffix, d needs to be attached to grade. Suffix d indicated the test method to be used for verification of core loss of the strip as mentioned in clause 4.4. 

3) A sheet or strip of High permeability grain oriented electrical steel 0.23 mm thickness, tested at 1.7 Tesla, 50 Hz and specific total loss 1.20 W/kg , Permeability ≤ 1.85  and domain refined it shall be designated as 23CG120d however if it has permeability ≥ 1.85  and domain refined it shall be designated as 23HP120d



8. MAGNETIC PROPERTIES

The properties defined in 8.1 and 8.2 shall apply to materials in the delivery condition as given in 7.3. (Original Clause No of standard) 

8.1 Core Loss

Core loss maximum permissible core losses at 1.7 Tesla and 50 Hz/60 Hz, are guaranteed and are listed in Table 1. The sampling, specimen preparation and testing practices are given in 13, 14 and 15. 

8.2 Magnetic Polarization

The specified minimum values of magnetic polarization for magnetic field strength of 800 A/m (peak value) shall be as given in Table 1 and Table 2. The magnetic polarization shall be determined in an alternating magnetic field (expressed as a peak value) at 50 Hz or 60 Hz

TABLE 1 

Magnetic Properties of conventional Grain Oriented (CGO) Electrical Steel 

(Clauses 4.2, 5.2, 8.1 and 8.2)



		
Nominal Thickness

mm

		Maximum Specific total loss range at 1.5 T in W/kg

		Maximum Specific total loss range at 1.7 T in W/Kg

		Minimum polarization in Tesla at a Field Strength of 800 A/m



		

		50 Hz

		60 Hz

		50 Hz

		60 Hz

		



		1

		2

		3

		4

		5

		6



		0.18,0.20, 0.23, 0.27, 0.30, 0.35

		0.70-0.85

		0.90-1.15

		1.10-1.30

		1.45-1.70

		1.78



		

		0.86-1.15

		1.16-1.55

		1.31-1.65

		1.71-2.15

		1.75







TABLE 2

Magnetic Properties of High Permeability Grain Oriented (HGO) Electrical Steel 

(Clauses 4.2, 5.2, 8.1 and 8.2)



		
Nominal Thickness

mm

		Maximum Specific total loss range at 1.7 T in W/Kg

		Minimum polarization in Tesla at a Field Strength of 800 A/m



		

		50 Hz

		60 Hz

		



		1

		4

		5

		6



		0.18, 0.20, 0.23, 0.27, 0.30, 0.35

		0.65-0.95

		0.90-1.25

		1.85



		

		0.96-1.35

		1.26-1.77

		1.88













Notes

1. Normally the tests should be performed at 50Hz. However, countries where power supply at 50 Hz is not available, testing may be carried out at 60 Hz and accordingly product shall conform to the specified values given in above table. However, in all such cases, the product shall also conform to the specified values of Table when tested in importing country having power supply at 50 Hz. 

2. Grade Nomenclature is based on Core loss at 1.7 T, 50 Hz, based on table -1 & 2, Grades will be designated as per clause 6 and a minimum difference between two grades must be of 0.05 W/Kg. i.e. from Table 1 the best grade at 50 Hz is 18CG110 and worst grade would be 18CG165. Hence the grade differentiation would be 18CG110, 18CG115, 18CG120 and so on for other thickness also.

3. Grade Nomenclature is based on Core loss at 1.7 T, 50 Hz, based on table -2, Grades will be designated as per clause 6 and a minimum difference of 0.05 W/Kg between 2 Grades. i.e. from Table 2 the best grade for 0.20 mm thickness at 50 Hz is 20HP065 and worst grade would be 20HP135. Next grade after 20HP070 would be 20HP075, 20HP080 and so on.

4. Grades may be delivered in domain or non-domain refined condition. In case if it is delivered with domain refinement than it is necessary to apply suffix ‘d’ or else the grade nomenclature can be devoid of suffix ‘d’. Suffix ‘d’ indicates the test method to be used to certify a grade for domain refined grades. Test method to be used shall be as per 15.4. Further, as a clarification the designation for grade supplied with domain refinement and without domain refinement would be 23CG110d – if domain refined & 23CG110 – if it is non domain refined.

5. In cases where material gets deteriorated when subjected to heat treatment, the domain refined grades need to be checked by Single sheet method as given in 15.4 and as per IS 649. For other grades/other types of domain refined grades which do not deteriorate when subjected to heat treatment, the test method shall be as Epstein as given in 15.4 and as per IS 649.

8.3 In the case of Epstein strips, samples are sheared longitudinal to the rolling direction and then stress relief annealed in a neutral or reducing atmosphere to develop magnetic property at 780°C to 840°C. In oxidizing atmosphere, it will deteriorate properties. In the case of single sheet test specimens, they shall not be heat treated.



13 SAMPLING

13.1 The manufacturer shall conduct test with one representative sample drawn from each mother coil of 25 MT maximum weights. In case the weight of the mother coil exceeds 25 MT, additional samples shall be taken for testing on prorate basis. 

13.2 Test samples shall be obtained from either end of the full width coils after the final heat treatment. Test samples shall be taken from each acceptance unit.

13.3 The first internal turn and last external turn of the coils shall be considered as wrapping turn and not as representative of the quality of the rest of the coil. The selection shall be made after removing at least 2 wraps of internal or external turns, excluding the wrapping turn and outside any welding zones or interleaves.
































































image51.emf
IS 3024 Amendment  3 Modified after 12.11. 2024  V3.docx


IS 3024 Amendment 3 Modified after 12.11. 2024  V3.docx
For Comments Only                                                                                        Doc: MTD 04 (26473) WC
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(Page 2, clause 5.1) — Substitute the following for the existing:



5.1 The grades covered by this standard are classified according to the value of maximum specific total loss in watts per kilogram and according to the nominal thickness of the material (0.18, 0.20, 0.23, 0.27, 0.30 and 0.35 mm).





(Page 4, Table 1) — Substitute the following for the existing table:



Table 1 Magnetic Properties of Conventional Grain Oriented (CGO) Electrical Steel

(Clauses 4.2, 5.2, 8.1 and 8.2)



		Grade

		Nominal 
Thickness 
mm

		Maximum Specific Core 
Loss at 1.5 T 
W/kg

		Maximum Specific Total 
Loss at 1.7 T 
W/kg

		Minimum Polarization in 
Tesla at a Field Strength 
of 800 
A/m

		Minimum 
Stacking 
Factor



		

		

		50 Hz

		60 Hz

		50 Hz

		60 Hz

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		18CG100

		0.18

		0.68

		0.90

		1.00

		1.35

		1.84

		0.930



		23CG110

		0.23

		0.73

		0.96

		1.10

		1.45

		1.78

		0.945



		23CG120

		0.23

		0.77

		1.01

		1.20

		1.57

		1.78

		0.945



		23CG127

		0.23

		0.80

		1.03

		1.27

		1.65

		1.75

		0.945



		27CG120

		0.27

		0.80

		1.07

		1.20

		1.58

		1.78

		0.950



		27CG130

		0.27

		0.85

		1.12

		1.30

		1.68

		1.78

		0.950



		27CG140

		0.27

		0.89

		1.15

		1.40

		1.75

		1.75

		0.950



		30CG120

		0.30

		0.83

		1.09

		1.20

		1.58

		1.78

		0.955



		30CG130

		0.30

		0.85

		1.15

		1.30

		1.71

		1.78

		0.955



		30CG140

		0.30

		0.92

		1.21

		1.40

		1.83

		1.78

		0.955



		30CG150

		0.30

		0.97

		1.25

		1.50

		1.90

		1.75

		0.955



		35CG145

		0.35

		1.03

		1.36

		1.45

		1.91

		1.78

		0.960



		35CG155

		0.35

		1.07

		1.41

		1.55

		2.04

		1.78

		0.960



		35CG165

		0.35

		1.11

		1.52

		1.65

		2.12

		1.75

		0.960



		NOTE — Normally the tests should be performed at 50Hz. However, countries where power supply at 50 Hz is not available, testing may be carried out at 60 Hz and accordingly product shall conform to the specified values given in above table. However, in all such cases, the product shall also conform to the specified values of Table when tested in importing country having power supply at 50 Hz. 













[Page 4, Table 2, (also see Amendment No. 1 and Amendment No. 2)] — Substitute the following for the existing table: 



Table 2 Magnetic Properties of High Permeability Grain Oriented (HPGO) Electrical Steel

(Clauses 4.2, 5.2, 8.1 and 8.2)



		Grade









(1)

		Nominal Thickness,

mm





(2)

		Maximum Specific total loss at 1.7 T W/kg

		Minimum polarization in Tesla at a Field Strength of 800 A/m

(5)

		Minimum stacking Factor







(6)



		

		

		50 Hz





(3)

		60 Hz





(4)

		

		



		20HP70d

		0.20

		0.70

		0.92

		1.85

		0.940



		20HP75d

		0.20

		0.75

		0.99

		1.85

		0.940



		23HP75d

		0.23

		0.75

		0.99

		1.85

		0.945



		23HP80d

		0.23

		0.80

		1.04

		1.85

		0.945



		23HP85d

		0.23

		0.85

		1.12

		1.85

		0.945



		23HP90d

		0.23

		0.90

		1.19

		1.85

		0.945



		23HP95d

		0.23

		0.95

		1.25

		1.85

		0.945



		23HP100d

		0.23

		1.00

		1.32

		1.85

		0.945



		27HP85d

		0.27

		0.85

		1.12

		1.85

		0.950



		27HP90d

		0.27

		0.90

		1.19

		1.85

		0.950



		27HP95d

		0.27

		0.95

		1.25

		1.85

		0.950



		27HP100

		0.27

		1.00

		1.32

		1.88

		0.950



		27HP110

		0.27

		1.10

		1.45

		1.88

		0.950



		30HP95

		0.30

		0.95

		1.25

		1.88

		0.955



		30HP100

		0.30

		1.00

		1.32

		1.88

		0.955



		30HP105

		0.30

		1.05

		1.38

		1.88

		0.955



		30HP110

		0.30

		1.10

		1.46

		1.88

		0.955



		30HP120

		0.30

		1.20

		1.58

		1.88

		0.955



		35HP110

		0.35

		1.10

		1.45

		1.88

		0.960



		35HP115

		0.35

		1.15

		1.51

		1.88

		0.960



		35HP125

		0.35

		1.25

		1.64

		1.88

		0.960



		35HP135

		0.35

		1.35

		1.77

		1.88

		0.960



		NOTES

1 Normally the tests should be performed at 50Hz. However, countries where power supply at 50 Hz is not available, testing may be carried out at 60 Hz and accordingly product shall conform to the specified values given in above table. However, in all such cases, the product shall also conform to the specified values of Table when tested in importing country having power supply at 50 Hz.

2 Grades may be delivered in domain or non-domain refined condition. In case if it is delivered with domain refinement then it is necessary to apply suffix ‘d’. Suffix ‘d’ indicates use of test method to certify a grade, in line with test methods as defined in 15.4.

3 In cases where material gets deteriorated when subjected to heat treatment, the domain refined grades need to be checked by Single sheet method as given in 14.5 and as per IS 649. For other grades/other types of domain refined grades which do not deteriorate when subjected to heat treatment, the test method shall be as Epstein as given in 14.1 and as per IS 649.









(Page 5, clause 10.1) — Substitute the following for the existing:



10.1 Stacking Factor

The stacking or lamination or space factor shall be as high as practicable consistent with the surface type and material thickness desired. The typical stacking factor values for the various material thickness and surface types, as determined by quality control tests made in accordance with test method described in IS 649, are shown in Table 4. For thicknesses not covered in IS 649, the test specimen shall consist of at least 28 strips of the same size. 

Tolerances for test specimen of all thicknesses maybe mutually agreed, as test area is calculated. The test strips shall be carefully deburred before the test. Epstein strips may be used for this test.



Table 4 Minimum Stacking Factor

(Clause 10.1)



		Condition

		Surface Type

		Stacking Factor, 

Percent at Nominal Thickness 



		

		

		0.18

		0.20

		0.23

		0.27

		0.30

		0.35



		NF

		C-2

		94.0

		95.0

		95.5

		96.0

		96.0

		96.5



		F

		C-5 Over C-2

		93.0

		94.0

		94.5

		95.0

		95.5

		96.0



		PQ

		C-5 Only

		94.0

		95.0

		95.5

		96.0

		96.0

		96.5









(Page 5, clause 11.1) — Substitute the following for the existing:



11.1 Thickness Tolerance

The nominal thicknesses of the product are 0.18, 0.20, 0.23, 0.27, 0.30, and 0.35 mm. For thickness tolerance, a distinction is made between:



a) The deviation from the nominal thickness within the same acceptance unit.

b) The difference in thickness in a sheet or in a length of strip in a direction parallel to the direction of rolling. 

c) The difference in thickness in a direction perpendicular to the direction of rolling. This tolerance applies only to products with a width greater than 150 mm. 

d) At any point, the deviation from the nominal thickness within the same acceptance unit shall not exceed the tolerances of Table 6. The additional thickness due to welds with respect to the measured thickness of the product shall not exceed 0.050 mm. 

e) The difference in thickness in a sheet or in a length of strip of 1 m in a direction parallel to the direction of rolling shall not exceed 0.030 mm. 

f) For products with a width greater than 150 mm, the difference in thickness in a direction perpendicular to the direction of rolling shall not exceed 0.020 mm, the measurements being made at least 20 mm from the edges. For narrow strips. other agreements may be needed.  



(Page 6, Table 5) — Insert the following new table after Table 5:



Table 6 Tolerances on nominal thickness

(Clause 11.1)



		Nominal Thickness

mm

		Tolerance

mm



		0.18

		± 0.020



		0.20

		± 0.020



		0.23

		± 0.023



		0.27

		± 0.027



		0.30

		± 0.030



		0.35

		± 0.030













2
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Draft AMENDMENT NO. 2 

TO

IS 277 : 2018 Galvanized Steel Strips and Sheets (Plain and Corrugated) - Specification

(Seventh Revision)



(Page 1, clause 1.2) - Substitute the following for the existing:



‘1.2 Galvanized steel sheets covered by this standard are intended to be used for purposes such as paneling, roofing, applications requiring lock forming, engineering applications etc. ‘

(Page 1, clause 1.4) - Substitute the following for the existing:

‘1.4 The requirements of Zinc and Zinc alloy coated steel sheets for automotive applications are covered in IS 18385.’

(Page 4, clause 8.1.2) - Substitute the following for the existing:

‘8.1.2 Tensile test shall be carried out in accordance with IS 1608 as applicable, and the values of tensile strength, yield stress and percentage elongation shall conform to the requirements specified in Table 2.’
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CollationReport_open_2024-11-14

		MTD 4(26438) Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: Biswasi Sunita Minz		8.1.2		8		Technical		Specific IS standard with part no. to be mentioned in the clause		Tensile test shall be carried out in accordance with IS 1608-Part 1 as applicable, and the values of tensile strength, yield stress and percentage elongation shall conform to the requirements specified in Table 2.

				Organisation: N/A		N/A

				Email: b.sunitaminz@sail.in

				Mobile: 8986872164

				Comment ID #: MTD_2024-10-080311		6		6		Technical		Standard procedure with standard no. for carrying out mechanical properties of base steel after galvanizing may be mentioned. the specimens underwent alkaline degreasing and pickling with the use of 12% chloricacid. 		The mechanical properties of base steel, after galvanizing (in accordance with __________) shall be as per Table 2.

						N/A

		Closed Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: Chanchal Kumar Karmakar		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: chanchal.karmakar@jsw.in

				Mobile: 9860384165

				Comment ID #: MTD_2024-09-160465

		2		Name: S. Srikanth		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: srikanth@sail.in

				Mobile: 8986880375

				Comment ID #: MTD_2024-10-070104






image54.emf
IS 1875  draft_compressed.pdf


IS 1875 draft_compressed.pdf
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Portal MTD 04 26252 Comment.xlsx
Portal MTD 04 26252

		MTD 04 26252 Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: S Sivakumar		1		1		Editorial		"and" shall be replaced with "comma" in the wording "unalloyed and low and medium alloyed steel"		"unalloyed, low and medium alloyed steel" instead of "unalloyed and low and medium alloyed steel"

				Organisation: N/A		N/A

				Email: sivakumar.subramanian@jsw.in		2		Standard list		Editorial		Mismatch in the edition mentioned for few of the standards and their latest edition as follows:		IS 3848:2024 instead of IS 3848:1981 and the standard title is "Steel-Hardenability Test by End Quenching (Jominy Test)"

				Mobile: 9944973816		N/A

				Comment ID #: MTD_2024-09-129569								IS 3848 - Method for end quench test for hardenability of steel is IS 3848:2024		IS 6396:2023 instead of IS 6396:2000 and the standard title is "Steels - Determination of the Depth of Decarburization"



												IS 6396 - Method of measuring decarburized depth of steel is IS 6396:2023		IS 9684:2024 instead of IS 9684:1980



												IS 9684:1980 is revised to IS 9684:2024		IS 12037:2023 instead of IS 12037:1987 and the standard title is "Steel - Macrographic Examination By Sulphur Print (Baumann Method)"



												IS 12037:1987 is revised to IS 12037:2023

						3		1		General		IS 1956 (Various Parts) shall be added for better clarity		For the purpose of this standard, the definitions given in IS 1956 (Various Parts) shall apply.

						N/A

						7.4		Table 1		Editorial		In Table 1, for element "Nickel", Typo error in the Limiting values of the ladle (heat) analysis as per Column 2		Over 2.20 to 5.00 instead of Over 2.00 to 5.00

						N/A

												Specified as Over 2.00 to 5.00 instead of Over 2.20 to 5.00

						9.1		1		Technical		In Conditions of Delivery, point (b), As rolled or Forged, Normalized or annealed is specified but "As Continuously Cast" is missing but supplies will be made in direct "As Continuously Cast" Billets, Blooms or Slabs		As Continuously Cast Condition shall be included

						N/A



						13.3.1		2		Technical		In 13.3.1 a) Inclusion Rating for Air melted quality,		For grades specified with minimum Sulphur content and Resulphurized Steels, the limits specified for "A" Type inclusion (Sulfides) is not applicable.

						N/A

												the limits specified for "A" Type inclusion (Sulfides) is not applicable for steel grades specified with minimum Sulphur content and Resulphurized Steels. Kindly refer to ISO 683 - Part 1 to 3, clause 7.5.1 where they have clearly specified the exemption for steel grades with minimum sulfur content.

						Annex A, Table A.1		Notes (a)		Editorial		In Annex A, Table A.1, Notes (a), the content specified in bracket "(Need for mentioning Al requirement in Al-Si Killed steel??)" need to be deleted		The content specified in bracket "(Need for mentioning Al requirement in Al-Si Killed steel??)" need to be deleted

						N/A

						Annex A, Table A.1		unalloyed steel		Technical		mismatch in the steel designation 22C6 and its composition Mn% content		clarity required and accordingly the limit or grade designation shall be corrected.

						N/A

												Mn was specified as 1.30 to 1.65% but the steel designation was mentioned as 22C6 instead of 22C15 or if the grade designation is correct as 22C6 then the Mn% content shall be 0.40 to 0.70% - clarity required and accordingly the limit / grade designation shall be corrected.		Either the grade designation as 22C15 or Content of Mn% shall be 0.40 to 0.70% for 22C6

						Annex A, Table A.1		Notes		Technical		For Steel Grades requiring Hardenability Test by End Quenching (Jominy Test), a letter +H, +HL, +HH shall be added at the end of grade designation depending upon the hardenability requirements like +H for normal hardenability band, +HL for narrowed hardenability scatterbands on lower side and +HH for narrowed hardenability scatterbands on higher side		New note for hardenability grades to be added as follows

						N/A

														"For Steel Grades requiring Hardenability Test by End Quenching (Jominy Test), a letter +H, +HL, +HH shall be added at the end of grade designation depending upon the hardenability requirements"

		Closed Comments



		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: Chanchal Kumar Karmakar		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: chanchal.karmakar@jsw.in

				Mobile: 9860384165

				Comment ID #: MTD_2024-09-167647
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Tata Steel - Concerns in implementation of IS 4824-2022.pptx
1

Concerns in implementation of IS4824 – 2022 for Tyre Bead Wire





2

Concerns in implementation of IS 4824

		Clause No.		6

		Description as per IS 4824-2022		

		Change 
required
		Modify the chemistry specification of HT grade with C -0.70/0.90, as steel with C 0.70/0.76 % is also used to make HT wire, by increasing drawing reduction. Tensile ranges of NT and HT are not mutually exclusive. It is not essential to have mutually exclusive chemistries for NT & HT grades.  Exclusive chemistry will have major difficulty in making few wire sizes, for all manufacturers.
In other standards – such as IS 4454-2001 for spring wires- % C is same for all tensile ranges- low, medium and high. In wires, different level of tensile strength is achieved by increasing drawing reduction and increasing carbon for tensile grade is not necessarily required.











2



3

Concerns in implementation of IS 4824

		Clause No.		7.4.3

		Description as per IS 4824-2022		

		Proposed change 
		                                Dia. <= 1.0              0.30-1.5
                           Dia. > 1.0                0.15-1.5      

These coatings are in line with current specifications by tyre manufacturers. At present all wires > 1.0 mm diameter are supplied with coating <0.30 g/kg.











3



4

Concerns in implementation of IS 4824

		Clause No.		Annexure B

		Description as per IS 4824-2022		B-1 Method for determination of copper or bronze coating on Tyre Bead wire by X Ray Fluorescence Spectroscopy method
B-2 Method for determination of copper or bronze coating on Tyre Bead wire by Gravimetric Analysis
B-3 Method for determination of copper or bronze coating on Tyre Bead wire by using GEDET method.

		Proposed change 
		Test method described under B1 specifies XRF analysis of coating dissolved in a stripping solution of ammonium persulphate.
As against this, most wire manufacturers use XRF equipments that read the coating thickness values directly from solid samples and require no dissolution of coating.
This method of measuring coating weight directly from solid samples, under XRF spectroscopy should also be included.
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5

Concerns in implementation of IS 4824



Scheme for Inspection and testing for licencees







5



Thank You !





image2.png

Table 1 Chemical Composition

( Clause 6.1)
Constituent, Percent, Max
SI No. Tensile strength C Si Mn S P N
Max Max Max
] @) 3) @) ®) ©) ) ®)
i) NT 0.60t00.76  0.10t00.30  0.40 to 0.70 0.035 0.035 0.009
i) HT 0.77t50.90 0.10t00.30  0.40 to 0.60 0.025 0.020 0.009
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Table 6 Coating Weight

(Clause 74.3)
Type of Coating ‘Weight of Coating
glkg
@ )]
Copper 0.30-1.5
Bronze high-tin (Sn) 030-15
Bronze low-tin (Sn) 030-15

Brass 030-15
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Concerns in implementation of IS4824 – 2022 for Tyre Bead Wire







1



Concerns in implementation of IS 4824



		Clause No.		6.1

		Description as per IS 4824-2022		

		Change 
required
		Modify the chemistry specification of HT grade with C -0.70/0.90, as steel with C 0.70/0.76 % is also used to make HT wire, by increasing drawing reduction. Tensile ranges of NT and HT are not mutually exclusive. It is not essential to have mutually exclusive chemistries for NT & HT grades.  Exclusive chemistry will have major difficulty in making few wire sizes, for all manufacturers.
In other standards – such as IS 4454-2001 for spring wires- % C is same for all tensile ranges- low, medium and high. In wires, different level of tensile strength is achieved by increasing drawing reduction and increasing carbon for tensile grade is not necessarily required.











2



		Clause No.		7.4.3

		Description as per IS 4824-2022		

		Proposed change 
		                                Dia. <= 1.0              0.30-1.5
                           Dia. > 1.0                0.15-1.5      

These coatings are in line with current specifications by tyre manufacturers. At present all wires > 1.0 mm diameter are supplied with coating <0.30 g/kg.





Concerns in implementation of IS 4824
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		Clause No.		Annexure B

		Description as per IS 4824-2022		B-1 Method for determination of copper or bronze coating on Tyre Bead wire by X Ray Fluorescence Spectroscopy method
B-2 Method for determination of copper or bronze coating on Tyre Bead wire by Gravimetric Analysis
B-3 Method for determination of copper or bronze coating on Tyre Bead wire by using GEDET method.

		Proposed change 
		Test method described under B1 specifies XRF analysis of coating dissolved in a stripping solution of ammonium persulphate.
As against this, most wire manufacturers use XRF equipments that read the coating thickness values directly from solid samples and require no dissolution of coating.
This method of measuring coating weight directly from solid samples, under XRF spectroscopy should also be included.




Concerns in implementation of IS 4824
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		Clause No.		6.2 (Table 02) (Para 5 of Scheme of Inspection and Testing)

		Description as per IS 4824-2022		TABLE 1 LEVELS OF CONTROL 
(Para 5 of Scheme of Inspection and Testing)

		Proposed change 
		We are procuring Wire rods from ISI marked with IS 7904:2018 certified suppliers,
So as per old standard note-3 should include ,which is removed from IS4824:2022.
Below note-3 should include in PM/ 4824/ 2 June 2022 .







Concerns in implementation of IS 4824
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Thank You!
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Table 1 Chemical Composition

( Clause 6.1)
Constituent, Percent, Max
SI No. Tensile strength C Si Mn S P N
Max Max Max
] @) 3) @) ®) ©) ) ®)
i) NT 0.60t00.76  0.10t00.30  0.40 to 0.70 0.035 0.035 0.009
i) HT 0.77t50.90 0.10t00.30  0.40 to 0.60 0.025 0.020 0.009
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Table 6 Coating Weight

(Clause 74.3)
Type of Coating ‘Weight of Coating
glkg
@ )]
Copper 0.30-1.5
Bronze high-tin (Sn) 030-15
Bronze low-tin (Sn) 030-15

Brass 030-15
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Note-3: No testing for product analysis is required if wire rods fed to wire drawing unit is ISI marked
and received with test certificat.
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Comment Detail Home / Published Standards / Comment View / Comment Detail


1.  Name : SOUMIT MONDAL 5.  Doc No. / IS : IS 4454 : Part 1 : 2001


2.  Email ID : soumitjuee@gmail.com 6.  Technical Commitee : MTD 4


3.  Contact No. : 7278419304 7.  Member Secretary : Vishal Kumar Rana


4.  Organisation Details : Bureau of Indian Standards 8.   Mode of receiving comment :


9.  Date of receipt : 10.  Upload Comment received :


SNo. Clause /
Subclause
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Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


1 10.2, 10.4 1 Technical N/A


Comments/Suggestions along with
Justification for the Proposed Change


As per Cl. 10.2 of ISS, Wrapping test is to be done on wires with nominal diameter less than 3.00 mm and
as per Cl. 10.4 of ISS, bend test is to be done on wires with nominal diameter greater than 3.00 mm. But


nowhere it is mentioned about what test is to be carried out on wires with nominal diameter of 3.00 mm.


Proposed Change/Modified Wordings Whether wrapping test or bend test is to carried out on wires with nominal diameter of 3.00 mm may be
mentioned in the ISS.


Action Taken


1 2024-09-25 Select


Reply


Remark


Save
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2.  Email ID : info@sardaallied.com 6.  Technical Commitee : MTD 4


3.  Contact No. : 9999199558 7.  Member Secretary : Vishal Kumar Rana


4.  Organisation Details : N/A 8.   Mode of receiving comment :


9.  Date of receipt : 10.  Upload Comment received :


SNo. Clause /
Subclause


No.


Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


1 12 12.1 Technical cmt_1709033773_65ddc92d33705.pdf
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Comments/Suggestions along with
Justification for the Proposed Change


To,


 


The HEAD


MTD


The Bureau of Indian Standards


Manak Bhawan


New Delhi


 


Respected Sh. Sanjiv Maini Ji,


 


Sub: Review of Marking Requirement in IS 7226:1974 from “Every Coil” to “Every Package”


 


I am writing this on behalf of KALTBAND AG, Switzerland as the authorized Indian Representative, regarding our


license CM/L – 4100102754 as per IS 7226:1974 for Cold Rolled Medium, High Carbon and Low Alloy Steel Strip


for General Engineering Purposes.


 


In the IS Standard IS 7226:1974, MARKING requirement as per clause 12.1 read as follows:


“Every Coil of Strip” shall be legibly marked with – Name of Manufacturer, Grade, Size, Cast Number.


Requirement of Marking or identification mark is to trace back the material to the cast from which it was made.


 


Please note, we are supplying Strips generally in thickness range 0.30mm to 0.65mm and width range of 6.0mm


to 20mm and the end use application is in manufacturing of Surgical Blades. Such small thicknesses and narrow


width strip coils are made out of 1 big mother coil and hundreds of such strips of coils are slitted and supplied in 1


lot as Steel Strips packed in boxes.


Each Box weighs approx. 250 – 300 Kgs only containing few strips.


 


Each of such Boxes are legibly marked with all the details as required in the IS Standard i.e. Name of


Manufacturer, Grade, Size and Cast Number.


 


Practically its not possible to mark each and every coil of strips with the details because of the limitation of size


and production.


 


However, due to the description of Clause 12.1 reading as “Every Coil of Strip should be marked” leads to


confusion and confrontation at various stages of material clearance and usage.


 


Thus, we request you to please amend the clause 12.1 of IS 7226:1974 to read as “Every Package or Every


Box” should be legibly marked ……


 


This is just to avoid confusion and unnecessary delays in processes and this does not dilute the quality standard


or tracing in any way.







 


And the requirement to trace back the material to the cast it is manufactured is still fulfilled.


 


For your reference, many Indian Standard requires marking only on Package or Boxes. Few of them as below:


1)    IS 6911:2017 –  Every Package should be marked.


2)    IS 3748:2022 – Product or Bundle or boxes should be marked


3)    IS 2507:1975 – Each Bundle or package of Steel Strips should be marked


4)    IS 5522:2014 – Every Package of Sheets, Strips and coils shall be legibly marked


5)    IS 4397:1999 - Every package of strips shall be legibly marked


 


 


Thus, we request you to please issue an amendment for this clause 12.1 to allow smooth
process.


 


We hope that you will consider our request for amendment of this clause with due
consideration of the challenges we face. Your urgent cooperation in this matter would be
greatly appreciated.


Proposed Change/Modified Wordings Every Package or Every Box of Strips shall be legibly marked with 


 


1) Name or Trademark of the manufacturer.


2) Grade


3) Size


4) Cast Number or any other identification mark by which the coil may be traced to the cast from
which it was made.
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BUREAU OF INDIAN STANDARDS



(Not to be reproduced without permission of BIS or used as an Indian Standard)



DRAFT AMENDMENT NO. 1

TO

IS 7226 : 1974  SPECIFICATION FOR COLD-ROLLED MEDIUM, HIGH CARBON AND LOW ALLOY STEEL STRIP FOR GENERAL ENGINEERING PURPOSES

ICS 77.140.50

		Wrought Steel Products Sectional Committee, MTD 04

		Last date for receipt of comment is

28 August 2024







(Page 8, clause 12.1) — Substitute the following for the existing: 

‘12.1 Every package or every box shall be legibly marked with:

a) Name or trade-mark of the manufacturer,

b) Grade,

c) Size, and

d) Cast number or any other identification mark by which the coil may be traced to the cast from which it was made.’



(Page 8, clause 12.1.1) — Substitute the following for the existing: 

‘12.1.1 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.’



























(MTD 04)
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From : ed.rdcis@sail.in
To : "MTD FOUR Metallurgical Engineering Department"< mtd4@bis.gov.in>
Date : Sat, 02 Nov 2024 11:05:53 +0530
Subject : Re: Seeking approval for finalization of Amendment 1 to IS 7226:1974 (Document no. MTD/04/26249 )


Dear Sir


Approval accorded for the proposed change, as mentioned in the trailing mail and for finalization and printing of the document.


Regards
Sandip Kumar Kar
Executive Director(RDCIS) 
RDCIS SAIL, Ranchi
Phone No: 0651 2411124, 0651 2411126


Connect us at :          
There's a little bit of SAIL in everybody's life
Steel Authority of India Limited (SAIL) is the largest steel-making Maharatna company under the Government of India.


From: "MTD FOUR Metallurgical Engineering Department" <mtd4@bis.gov.in>
To: "ED RDCIS" <ed.rdcis@sail.in>
Sent: Tuesday, October 29, 2024 9:57:05 AM
Subject: Seeking approval for finalization of Amendment 1 to IS 7226:1974 (Document no. MTD/04/26249 )


Dear Sir,


As per the minutes of 46th meeting of MTD04, draft of Amendment 1 to IS 7226:1974 was wide circulated for 30 days from 29-07-2024 to 28-08-2024 ( Document
no. MTD/04/26249 ). One comment was received on the WC-draft which was circulated among the committee members for their views. The committee agreed on
the proposed changes. 


Kindly, accord your approval for the proposed change, as mentioned in the trailing mail and for finalization and printing of the document. 


Thanking You,


With kind regards,
चल्लाकोंडा विदिशा/ Challakonda Vidisha
वैज्ञानिक-सी/उप निदेशक/Scientist-C/Deputy Director
सदस्य सचिव/ Member Secretary MTD 04
धातुकर्म अभियांत्रिकी विभाग/ Metallurgical Engineering Department
भारतीय मानक ब्यूरो/ Bureau of Indian Standards (BIS)
9, बहादुरशाह जफर मार्ग, नई दिल्ली-110002/9, Bahadurshah Zafar Marg, New Delhi-110002
संपर्क  : 011 2360 8408  www.bis.gov.in


============ Forwarded message ============
From: SRIKANTH SRIKANTI <srikanth@sail.in>
To: "MTD FOUR Metallurgical Engineering Department"<mtd4@bis.gov.in>
Cc: "ED RDCIS"<ed.rdcis@sail.in>, "SANDIP KUMAR KAR"<sandip.kar@sail.in>, "ANJANA DEVA"<anjana@sail.in>
Date: Tue, 15 Oct 2024 21:38:07 +0530
Subject: Re: Reg- Comments received on IS 7226
============ Forwarded message ============


Madam,


The proposed change in Cl. 12.1 in draft Amendment 1 to IS 7226:1974 is acceptable.
--
सादर,
एस श्रीकांत
महाप्रबंधक एवं विभाग प्रमुख (यांत्रिक धातु विज्ञान एवं संक्षारण विभाग)
लौह एवं इस्पात का अनुसंधान एवं विकास कें द्र
भारतीय इस्पात प्राधिकरण
डोरण्डा, राँची-८३४ ००२, झारखंड, भारत
मोबाइल : ८९८६८८०३७५


With best regards,
S Srikanth
General Manager & Head (Mechanical Metallurgy & Corrosion Group)
Research & Development Centre for Iron and Steel,
Steel Authority of India Limited,
Doranda, Ranchi-834002, Jharkhand, India
Mob: +91 8986880375


From: "MTD FOUR Metallurgical Engineering Department" <mtd4@bis.gov.in>
To: info@sardaallied.com, "ED RDCIS" <ed.rdcis@sail.in>, "SANDIP KUMAR KAR" <sandip.kar@sail.in>, "Deepak Gupta" <Deepak.Gupta@amns.in>, "Kalpesh
Dave" <Kalpesh.Dave@amns.in>, "mohammed basha" <mohammed.basha@amns.in>, aaiifa6@gmail.com, "a khare" <a_khare@bhel.in>,
corporatestandards@bhel.in, skmahajan@bhel.in, steelcorsma@gmail.com, shivajeepathak@jindalindia.com, kyadav1969@rediffmail.com, "CQA METALS"
<cqametichapur-dgqa@nic.in>, "Jana Bhattacharya Roy" <drjana.bhattacharya@gov.in>, "Additional DG Metals Explosives DGQA Dept of Defence Production,Min
of Defence" <me-dgqa@nic.in>, ravinderkbhan@gmail.com, "R bhan" <R.bhan@indsteel.org>, "a kashyap" <a.kashyap@indsteel.org>, "Bm hasan"
<Bm.hasan@jsw.in>, "sivakumar subramanian" <sivakumar.subramanian@jsw.in>, "chanchal karmakar" <chanchal.karmakar@jsw.in>, "devasish mishra"
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<anjana@sail.in>, saikat6028@gmail.com, "Preeti Dewangan" <preeti.dewangan@sail.in>, "KUNTAL PATWARI" <kuntal.patwari@sail.in>, "RAMAKRISHNAN R"
<ramakrishnan.r@sail.in>, "S KHANKHOJE" <skhankhoje@sail.in>, "K V SHANKAR" <kvshankar@sail.in>, "BISWASISUNITA MINZ" <b.sunitaminz@sail.in>,
"mukesh roshan" <mukesh.roshan@sail.in>, "ved prakash" <ved.prakash@tatabluescopesteel.com>, "lokesh paliwal" <lokesh.paliwal@tatamotors.com>, "tushar
baviskar1" <tushar.baviskar1@tatamotors.com>, avtar@tatasteel.com, sudiptos@tatasteel.com, "sourajyoti dey" <sourajyoti.dey@tatasteel.com>, "subrata sadhu"
<subrata.sadhu@tatasteel.com>, "kapil kapoor" <kapil.kapoor@thyssenkrupp.com>, kapil1671@gmail.com
Sent: Tuesday, October 15, 2024 5:21:25 PM
Subject: Reg- Comments received on IS 7226


Dear Members,


As per the minutes of 46th meeting of MTD04, draft of Amendment 1 to IS 7226:1974 has been wide circulated for 30 days from 29-07-2024 to 28-08-2024
and one comment is received which is placed below:


Sl
No. Basic Details Clause/Subclause No.&


Attachment
Paragraph No./Figure


No./Table No.
Type of


Comment


Comments/Suggestion
along with Justification f


the Proposed Change


1


Name: SHRI S K MANDAL 12.1


12General


Words 'coil of strip' shall als
be included in the first line t
retain identification of the co
and strips, throughout their
processing from raw materia
to the final product stages


Organisation: N/A N/A
Email: skmandal@npcil.co.in 
Mobile: 9869525253  
Comment ID #: MTD_2024-
07-302766  


As discussed with Shri Ravindra Sarda, it is proposed to revise the first line of Cl. 12.1 as "Every coil of strip or every package/box shall be legibly
marked with".


You are requested to provide your views on the proposed changes by 18-10-2024. In case no comments are received, it will be considered that the proposed
change is accepted.


Thanking You,


With kind regards,
चल्लाकोंडा विदिशा/ Challakonda Vidisha
वैज्ञानिक-सी/उप निदेशक/Scientist-C/Deputy Director
सदस्य सचिव/ Member Secretary MTD 04
धातुकर्म अभियांत्रिकी विभाग/ Metallurgical Engineering Department
भारतीय मानक ब्यूरो/ Bureau of Indian Standards (BIS)
9, बहादुरशाह जफर मार्ग, नई दिल्ली-110002/9, Bahadurshah Zafar Marg, New Delhi-110002
संपर्क  : 011 2360 8408  www.bis.gov.in
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Export to ExcelPrint Comment ID # MTD_2024-06-217777 | Jun 21, 2024 01:46:37


A. Basic Details


B. Comment Detail & Action Logs


Comment Detail Home / Published Standards / Comment View / Comment Detail


1.  Name : ADITYA DAS 5.  Doc No. / IS : IS 7226 : 1974


2.  Email ID : adityaready@gmail.com 6.  Technical Commitee : MTD 4


3.  Contact No. : 7838979902 7.  Member Secretary : CHALLAKONDA VIDISHA


4.  Organisation Details : Bureau of Indian Standards 8.   Mode of receiving comment :


9.  Date of receipt : 10.  Upload Comment received :


SNo. Clause /
Subclause No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment


1 1.1 1 Technical N/A


Comments/Suggestions along with Justification for
the Proposed Change


Since there is no restriction on thickness on other such products and the basic nature and process of


manufacture is almost identical other products (IS 4072, IS 2507)


Proposed Change/Modified Wordings The restriction on thickness and width may be removed


 


Further, It is suggested that standards for all cold rolled flat products (plates, sheets, strips) may be


grouped in to the same standard for ease and clarity  in implementation


SNo. Clause / Subclause No. Paragraph No./Figure No./Table No. Type of Comment Attachment


1 3.1 1 Technical N/A


Comments/Suggestions along with Justification for the Proposed Change There is no technical reason to restrict the method of manufacture


Proposed Change/Modified Wordings Method of manufacture of steel is left to the discretion of the manufacturer


SNo. Clause /
Subclause No.


Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


1 3.1 2 Technical N/A


Comments/Suggestions along with
Justification for the Proposed Change


The need for this requirement of nitrogen may be reviewed since it is not there for other similar products like IS


2507 and IS 4072.


 


However, if retained, the requirement may be moved to clause of chemical composition, method of analysis of


nitrogen may be specified and requirement made independent of process of manufacture



https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/exportfilesdetail.php?comment_id=9046

javascript:void(0);

https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/WCDraft/comment_is.php

https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/WCDraft/comment_view_stand.php





Proposed Change/Modified Wordings As per this clause, If the basic oxygen process is employed for manufacture, the nitrogen content of the steel shall


not exceed 0.007 percent. The need for this requirement of nitrogen may be reviewed since it is not there for


other similar products like IS 2507 and IS 4072.


 


However, if retained, the requirement may be moved to clause of chemical composition, method of analysis of


nitrogen may be specified and requirement made independent of process of manufacture


SNo. Clause /
Subclause No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment


1 4.1 1 Technical N/A


Comments/Suggestions along with Justification
for the Proposed Change


In line with other standards and since instrumental methods are now the norm in industry for chemical analysis


Proposed Change/Modified Wordings May be substituted with the following -  Chemical composition (ladle and product analysis) when analysed as


per appropriate part of IS 228 or any other established instrumental or chemical methods, shall be as given in


Table 1


Action Taken


1 2024-09-30 Select


Reply


Remark


Save
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is 5872 rev.docx
REVISION OF IS 5872 :1990 (Based on ISO 24259:2022)



STEEL STRAPPING FOR PACKAGING





1 SCOPE



This standard covers the requirements for four grades of steel strapping for packaging. 



2 REFERENCES



The standards listed below contain provisions, which through references in this text constitute provisions of this standarB. At the time of publication the editions indicated were valiB. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.



IS 228 - Methods for chemical analysis of steels

IS 1403 (Part 1) : 1993 - Metallic materials - Sheet and strip 3 mm thick or less — Reverse bend test

IS 1608 (Part 1): 2022 - Metallic materials - Tensile testing - Part 1 : Method of test at room temperature

IS 8910:2022 - General technical delivery requirements for steel and steel products

IS 9844:1981 - Methods of testing corrosion resistance of electroplated and anodized aluminium coatings by neutral salt spray test



3 SUPPLY OF MATERIAL



3.1 General requirements relating to the supply of cold rolled steel strips shall conform to IS 8910: 2022



4 MANUFACTURE



4.1 Unless otherwise agreed , the strips shall be manufactured from steel made by any process. 



5 CHEMICAL COMPOSITION



5.1 Ladle Analysis



The ladle analysis of steel, when carried out either by the methods specified in relevant part of IS 228 or any other established instrumental/ chemical method, shall be as given in Table 1



In case of dispute, the procedure given in relevant parts of IS 228 shall be referee Method 



Table 1 Chemical Composition



		Grade

		Constituent, Percentage



		

		Carbon

		Manganese

		Sulphur, Max

		Phosphorous, Max



		1

		0.25 to 0.45

		1.10 to 1.60

		0.035

		0.035



		2 & 3

		0.20, max

		0.90, max

		0.050

		0.050



		4

		0.50-0.60

		0.60-0.90

		0.035

		0.035



		NOTE -The steel may be made with micro-alloying elements like niobium, vanadium, titanium and boron either individually or in combination, on agreement, in which case total micro-alloying elements should not exceed 0.2 percent in ladle analysis. However, in case of Boron, the limit shall be 0.1 percent







5.2 Product Analysis



Permissible variation in the case of product analysis from the limits specified in 5.1 shall be as given in Table 2.



Table 2 Product Analysis



		Constituent

		Variation Over the

Specified Limits,

Percent, Max



		Carbon

		+ 0.02



		Manganese

		+ 0.03



		Sulphur

		+ 0.005



		Phosphorous

		+ 0.005







NOTE -Variation shall not be applicable to both over and under the specified limits in several determinations in a heat.



6 TENSILE TEST



6.1 Number of Tensile Tests

One tensile test shall be taken from each lot of 25 tonnes of material or part thereof from each cast

.

6.1.1 Where strips of more than one thickness are rolled from the same cast, one tensile test shall be made for each thickness of strip

6.1.2 The test sample may be taken from either end of the strips and shall be atleast 1.5 m in length 



6.2 Tensile Test Piece



6.2.1 Tensile test may be carried out on full width of the strip in accordance with IS 1608 (Part 1)



6.2.2. When tested, the tensile strength and percentage elongation shall conform to the requirements given in Table 3



Table 3 Tensile Properties



		Grade

		Tensile Strength,

MPa

		% Elongation, Min

Gauge Length 50 mm



		1

		900, Min

		5



		2

		590 – 900

		7



		3

		290 Min

		12



		4

		1170 Min

		8









7. BEND TESTS



One bend test shall be taken from each lot of 10 tonnes of material of part thereof of each cast 



7.1 Bend test



7.1.1  A test specimen from a sample length of steel strapping is fastened in the test jaws with a radius

of 3 mm on their inner edges (see Figure 1).



7.1.2 The free end of the steel strapping sample is bent 90°, in the opposite direction, over the

rounded edge of the supports (see Figure 1).



7.1.3 One bend shall consist of a 90° bend in one direction and return to the original position.



7.1.4 Make successive bends in opposite directions.



7.1.5 Disregard cracking or flaking of the coating during testing.



7.1.6 One bend test shall be taken from each lot of 10 tonnes of material or part thereof from each cast. 



7.1.7 [bookmark: Annex_B_(informative)_Bend_test_][bookmark: _bookmark37]Steel strapping of various thickness shall withstand the minimum number of bends, as shown in     Table 4



7.1.8 The number of bends when failure by cracking occurs is recordeB. The minimum number of bends to failure is shown in Table 4



[bookmark: _bookmark38]Table 4 — Minimum bends to failure

[image: ]

		Nominal thickness

mm

		Number of bends



		

		R = 3 mm



		0,4

		12



		0,5

		8



		0,6

		6



		0,7

		5



		0,8

		5



		0,9

		5



		1,0

		4



		1,2

		3



		1,27

		3



		1,45

		3



		NOTE R is the bend radius.











Key



		1

		2 bends



		2

		1 bend



		3

		bend radius







[bookmark: _bookmark39][image: ]Figure 1 — Bend test and method of counting bends



8 RETEST



8.1 Should any of the test pieces first selected fail to pass any of the tests specified in this standard, two further samples shall be selected from the same lot for testing in respect of each failure. Should the test pieces from both these additional samples pass, the material represented by the test samples shall be deemed to comply with the requirements of that particular test. Should the test pieces from either of these additional samples fail, the material represented by the test samples shall be deemed as not complying with this standard.



9 FREEDOM FROM DEFECTS 



9.1 The strips shall be free from harmful defects such as scales, rust, blisters, laminations, pittings, porosity and other harmful defects such as sharp, cracked or torn edges, or any other defects which may impair the serviceability of the strips. Edges shall be properly finished to eliminate burrs and sharp edges.



9.2 The degree or amount of surface defects in a coil may be expected to be more than in cut lengths because of the impossibility of rejecting portions of coil. This shall be considered by the purchaser in his assessment of the material. An excessive number of defects may be the cause for rejection.



10 DIMENSIONS, SHAPE  AND TOLERANCES 



10.1Nominal dimensions

The nominal thickness and width of steel strapping should be as shown in Table 5. When agreed between the manufacturer and the purchaser, other dimensions may be supplied.



Table 5 — Width and thickness

[bookmark: _bookmark13]Dimensions in millimetres



		Nominal thickness

		Nominal width



		

		12,7

		16

		19

		25,4

		31,75

		40

		50



		0,4

		√

		√

		

		

		

		

		



		0,5

		√

		√

		√

		

		

		

		



		0,6

		√

		√

		√

		

		

		

		



		0,7

		

		

		√

		

		

		

		



		0,8

		

		

		√

		√

		√

		

		



		0,9

		

		

		√

		√

		√

		√

		



		1,0

		

		

		

		√

		√

		√

		



		1,2

		

		

		

		

		√

		

		√



		1,27

		

		

		

		

		√

		

		√



		1,45

		

		

		

		

		√

		

		







[bookmark: 5.2_Dimension_tolerances_][bookmark: _bookmark14]10.2 Dimension tolerances -The dimension tolerances of steel strapping shall be in accordance with Table 6.





[bookmark: _bookmark15]Table 6 — Dimension tolerances

Tolerances in millimetres



		Dimension

		Tolerances



		Thickness

		±0,05



		Width

		±0,13







[bookmark: 5.3_Shape_tolerances_][bookmark: _bookmark16]

10.3 Shape tolerances

The shape tolerances of steel strapping when tested as per method specified in Annex A , shall be in accordance with Table 7.



Table 7 — Shape tolerances



		Shape

		[bookmark: _bookmark17]Specimen length 2 000 mm (per 2 000 mm length)

max.



		Camber

		10 mm



		Flatness

		24 mm



		Twist

		18°









10.4 Weld

[image: ]Welding is not recommended due to safety reason unless there is an agreement between the manufacturer and the purchaser. Strength of manufacturer’s process welded joints in coils of strapping shall not be less than 75 % based on the tensile strength shown in Table 3.



10.5 Coil inside diameter

The recommended coil inside diameter is 406 mm and the tolerance shall be ± 2 mm. When agreed between the manufacturer and the purchaser, other inside diameter may be supplieB.





11 SURFACE FINISH



11.1 Unless otherwise agreed, steel strips may be supplied in any one of the following surface finishes. Bright and bluish grey strips shall be adequately coated with rust preventive.



a) Bright -The natural surface finish of uncoated steel in a cold rolled condition.

b) Blue/Bluish Grey - The blue/ bluish grey finish is imparted by heat which also cleans the surface.

c) Painted- Various paints are used to provide a degree of resistance to corrosion or to check chemical reaction between the strapping and the surface of the goods being strappeB. 

d) Electro zinc Galvanized - A zinc coating is applied by an electrolytic deposition process to provide a degree of resistance to corrosion.

e) Hot Dipped Galvanized - A corrosion resistance coating is applied by immersion in a bath of molten zinc.



12 CORROSION RESISTANCE



12.1 The finished strip shall be subjected to salt spray test in accordance with IS 9844: 1981 for the time given below:



a) Painted (one coat) - 72 hours for air drying quality and 96 hours for stoving quality,

b) Electro zinc galvanized, and hot dip galvanized - 144 hours.



13 PACKING



Strips shall be supplied in coils securely in Ribbon or Oscillated wound type (see Annex B)





14 MARKING

14.1 Each coil shall be marked with the following:

a) Grade of the material

b) Size, and

c) Manufacturers name . 



14.2 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.





























































Annex A

(Clause 10.3)

Measurements of shape





A.1 Measurement of camber

[bookmark: Annex_C_(normative)_Measurements_of_shap][bookmark: _bookmark40]Camber is measured on the greatest deviation of the concave edge from a straight edge in any 2 000 mm length steel strapping, as shown in Figure A.1.

[image: ]

Key



		1

		edge camber



		2

		side edge (concave side)



		3

		straight edge







[bookmark: _bookmark41]Figure A.1 — Measurement of camber





A.2 Measurement of flatness

The steel strapping of any 2 000 mm length is lied under its own weight on the platform. Flatness is measured as the maximum distance from the lower surface of steel strapping to the platform, as shown in Figure A.2.



Key



		1

		maximum deviation from flatness







[bookmark: _bookmark42]Figure A.2 — Measurement of flatness







A.3 Measurement of twist

[image: ]The steel strapping of any 2 000 mm length is lied under its own weight on the platform. Twist is measured as the maximum dip angle formed by the lower surface of steel strapping to the platform, as shown in Figure C.3.



Key



		1

		twist



		2

		straight edge







[bookmark: _bookmark43]Figure A.3 — Measurement of twist





































Annex B

(Clause 13)

Packaging





B.1Packaging of strapping coil (unit packed)

B.1.1 Coil straps

[bookmark: Annex_D_(informative)_Packaging_][bookmark: _bookmark44]Unit packed coil is recommended to be packed with equally spaced steel tie straps not less than 16 mm by 0,5 mm. The three strap ties in ribbon wound coil shall be spaced 120° apart (see Figure B.1) while the four strap ties in oscillated wound coil shall be spaced 90° apart (see Figure B.2).







Key



		1

		strap tie



































Key



		1

		strap tie












[bookmark: _bookmark45]Figure B.1 — Example of ribbon wound strapping coil

[image: ]







[bookmark: _bookmark46]Figure B.2 — Example of oscillated wound strapping coil





B.1.2 Coil wrapping

Each coil is recommended to be wrapped with wrapping paper. Manufacturer can use different packaging way and materials to protect the coils during transportation. The wrapping process shall be continuous and complete. Each wrap shall overlap each preceding layer of wrap at least 50 %. Coilwrapping shall be accomplished in a neat and compact unit pack manner. An example of coil wrapping packaging is shown in Figure B.3.



Key

1	strap tie



[bookmark: _bookmark47]Figure B.3 — Example of strapping coil wrapping





B.2 Coils pile packed

B.2.1 Bare packaging

Steel strapping’s coil is recommended to be stacked in a pile and bundled by-4 strap ties without any other packaging materials. An example of bare packaging is shown in Figure B.4.





[image: ] [image: ]

Key



		1

		pallet



		2

		strap tie







[bookmark: _bookmark48]Figure B.4 — Example of bare packaging



B.2.2 Regular packaging

Packaging materials are recommended to include pallet, volatile corrosion inhibitor) (VCI) paper with plastic film or plastic woven cloth, six strap ties (two on the inside and four on the outside). An example of regular packaging is shown in Figure B.5.











Key



		1

		pallet



		2

		strap tie



		3

		VCI paper







[bookmark: _bookmark49]Figure B.5 — Example of regular packaging



B.2.3 Waterproof packaging

Packaging materials are recommended to include pallet, outside VCI paper with plastic film or plastic woven cloth, anti-rust plastic film, steel circle protector for packaging edge, desiccants, six strap ties (two on the inside and four on the outside). An example of waterproof packaging is shown in Figure B.6.









[image: ]

Key



		1

		steel circle protector



		2

		VCI paper



		3

		pallet



		4

		anti-rust plastic film



		5

		strap tie







[bookmark: _bookmark50]Figure B.6 — Example of waterproof packaging
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		MTD 04 26183 Open Comments

		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Remarks

		1		Name: Jana Bhattacharaya Roy		7.1.8		1		Editorial		'recordeB' should be 'recorded'		'recordeB' should be 'recorded'

				Organisation: N/A		N/A

				Email: drjana.bhattacharya@gov.in

				Mobile: 9453943305

				Comment ID #: MTD_2024-07-199443

		2		Name: Rudresh HM		5.1		1		Editorial				relevant part of IS 228 --> relevant parts of IS 228 

				Organisation: N/A		N/A

				Email: rudresh.hm@volvo.com										shall be as given in table 1 --> Shall be met as given in table 1 (adding word met)

				Mobile: 9980009531

				Comment ID #: MTD_2024-07-237144										consider to place Table 1 under clause 5.1. Now it is in clause 5.2



														changes in table 1



														0.20, Max --> 0.20 max. & 0.90, Max--> 0.20 max. (no comma between number and max. also a dot after max.)

						6.2		1		Editorial		6.1.2 may be moved under 6.2 as it speaks about test piece

						N/A

												6.2.2 may be a new clause-->6.3



												6.3 Tensile strength.



												900, Min--> 900 min.



												1 170 Min --> 1170 min. (space exists in 1 170 min to start with small letter)

						6.2.2		1		Technical		Grades are numbered in the reducing order of tensile strengths.		If we number the new addition as grade-1, we may disturb the understanding we have in market. However, keeping long term perspective please consider to discuss this point in the panel.

						N/A

												If we add 1170 min. MPa grade as grade-4, will it create confusion if it's a higher or lower grade?





						7		1		Technical		7. Bend test --> Reverse bend test?		remove 7.1.6 it is redundant as this info is already covered in clause 7

						N/A

												7.1.6: This test is already given in clause 7.



												This clause 7.1.6 may be removed.



												7.1.8



												word recordeB--> recorded



												Table 4 covers thickness upto 1.45 only. What are the bend radius and number of bends it should sustain if the thickness is beyond this range?



												Should we add a line "for dimensions other than listed here, IS 1403 may be refered"



												Should we add a referece to IS 1403 to help arrive at bend radius and number of bends?



												Add wordings to say how to interpret figure-1

						9, 11, 13		1		General		9. Freedom from defects

						N/A						Can we use an alternate word for "freedom" ?



												11



												Does to sound better if we rephrase as below



												adequately coated with rust preventive.--> adequately coated for rust prevention.



												13



												coils securely in Ribbon--> coils secured by ribbon

						Annex A & B		1		Editorial		A.1 & A.2 A.3		Adjust spacing in words and positioning of leader line.

						N/A

												2 000 mmlength --> 2000mm length (adjust spacing)



												Fig A.1



												Leader line for 2 need to be adjusted.



												Mentioning (clause) in Annex may not be needed.



		Closed Comments



		SNo.		Basic Details		Clause/Subclause No.& Attachment		Paragraph No./Figure No./Table No.		Type of Comment		Comments/Suggestions along with Justification for the Proposed Change		Proposed Change/Modified Wordings		Status/Reply		Remarks

		1		Name: Shri Macwan Robert Advin		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: robert.macwan@erda.org

				Mobile: 9662054760

				Comment ID #: MTD_2024-07-196433

		2		Name: Shri S Yuvaraj		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: Yuvaraj.S@dastur.com

				Mobile: 9952152421

				Comment ID #: MTD_2024-07-192288

		3		Name: Shri S Yuvaraj		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: Yuvaraj.S@dastur.com

				Mobile: 9952152421

				Comment ID #: MTD_2024-07-193821

		4		Name: Shri S Yuvaraj		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: Yuvaraj.S@dastur.com

				Mobile: 9952152421

				Comment ID #: MTD_2024-07-248091

		5		Name: Chanchal Kumar Karmakar		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: chanchal.karmakar@jsw.in

				Mobile: 9860384165

				Comment ID #: MTD_2024-07-303383

		6		Name: Chanchal Kumar Karmakar		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: chanchal.karmakar@jsw.in

				Mobile: 9860384165

				Comment ID #: MTD_2024-07-303817

		7		Name: Shri Macwan Robert Advin		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: robert.macwan@erda.org

				Mobile: 9662054760

				Comment ID #: MTD_2024-08-025581

		8		Name: S. Srikanth		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: srikanth@sail.in

				Mobile: 8986880375

				Comment ID #: MTD_2024-09-164494

		9		Name: S. Srikanth		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: srikanth@sail.in

				Mobile: 8986880375

				Comment ID #: MTD_2024-10-053146

		10		Name: P. Banerjee		N/A				Editorial		I agree with the Draft				/

				Organisation: N/A

				Email: partha@sail.in

				Mobile: 8986880091

				Comment ID #: MTD_2024-10-055339
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From : gv.ramana@jsw.in
To : "MTD FOUR Metallurgical Engineering Department"< mtd4@bis.gov.in>
Date : Fri, 11 Oct 2024 19:15:13 +0530
Subject : Fw: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers
required


Dear Vishal 
Please find the comments from one of the strapping manufacturers given to us after the specified date. 
If possible please consider these remarks.


" Below are Signode comments on Grade 4.
 
 
 


In Table 1 Chemical composition we propose change in Carbon %age as below instead of 0.50 to 0.60
         0.45 to 0.55
                Or
         0.60 max
Either is okay for us
 
 
Note – We propose Grade 5 with below chemical composition and tensile properties, same
strapping being used for strapping purpose from JSW Steel
              


 Chemical Composition
                              C – 0.25 to 0.35
                          Mn – 1.10 to 1.60
                               S - 0.035 Max
                              P – 0.035 Max
 
                          Tensile Properties
                             Tensile strength – 1128 MPa
                              Percent elongation – 8 min (gauge length, 50 mm)


Regards 
G V RAMANA 
JSW Steel 


From: Vipul Srivastava <vipul.srivastava@jsw.in>
Sent: Thursday, October 10, 2024 1:59:39 PM
To: Venkata Ramana Gunnabathula <gv.ramana@jsw.in>
Cc: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; PIYUSH KUMAR SINGH
<piyush.singh2@jsw.in>; Satya Salomi A <satya.salomi@jsw.in>; Dhirendra Sharma
<dhirendra.sharma@jsw.in>
Subject: Fw: Box strapping - BIS CR standard IS 5872 - Comments for strapping
manufacturers required


Dear Sir,


Please find the remarks/ suggestions from M/s Signode against the Draft Standard of IS 5872 in the trailing
mail.


Regards,
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Vipul Srivastava | Application Engineering | JSW Steel Ltd


Babukhan Millennium Center,


6-3-1099/1100, No.702, A Block, 7th Floor


Somajiguda | Hyderabad | Telangana - 500082 | India


Mobile: 7905893072 


From: DV, Ramana <ramana.dv@signode.com>
Sent: Wednesday, October 9, 2024 4:50 PM
To: Vipul Srivastava <vipul.srivastava@jsw.in>
Cc: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; Dhirendra Sharma <dhirendra.sharma@jsw.in>; Satya
Salomi A <satya.salomi@jsw.in>; PIYUSH KUMAR SINGH <piyush.singh2@jsw.in>; SVR, Prasad
<ramprasad.sv@signode.com>
Subject: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 


EXTERNAL EMAIL - This email was sent by a person from outside your organization. Exercise caution when clicking links,
opening attachments or taking further action, before validating its authenticity.


 
 
Thank you for sharing the upcoming revision details with us and asking our comments, below are our
(Signode) comments on Grade 4.
 
 
 


In Table 1 Chemical composition we propose change in Carbon %age as below instead of 0.50 to 0.60
         0.45 to 0.55
                Or
         0.60 max
Either is okay for us
 
 
Note – We propose Grade 5 with below chemical composition and tensile properties, same
strapping being used at JSW Dolvi plant.
                         Chemical Composition
                              C – 0.25 to 0.35
                          Mn – 1.10 to 1.60
                               S - 0.035 Max
                              P – 0.035 Max
 
                          Tensile Properties
                             Tensile strength – 1128 MPa
                              Percent elongation – 8 min (gauge length, 50 mm)
                     


In case you need any other clarification please let me know.
 
 
Best Regards
 
Venkata Ramana Dasari
Sr. Category Manager – APAC Steel & India Contract Packaging
Signode India Limited,
Rudraram Village, Patancheru Mandal
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Sanga Reddy District – 502 329, Telangana, India
M: +91 78939 10404 | O: +91 8455 67 5057
Email: ramana.dv@signode.com, WWW.signode.com
 


 
From: Vipul Srivastava <vipul.srivastava@jsw.in>
Sent: Thursday, October 3, 2024 5:06 PM
To: DV, Ramana <ramana.dv@signode.com>
Cc: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; Dhirendra Sharma <dhirendra.sharma@jsw.in>; Satya
Salomi A <satya.salomi@jsw.in>; PIYUSH KUMAR SINGH <piyush.singh2@jsw.in>
Subject: Re: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 
Dear Sir, To provide further clarity, the draft TDC we shared is part of the upcoming changes to the IS 5872 standard, which is relevant for steel strapping manufacturing. The significant changes in this revision are as follows: A new grade,


Dear Sir,


To provide further clarity, the draft TDC we shared is part of the upcoming changes to the IS
5872 standard, which is relevant for steel strapping manufacturing. The significant changes in this
revision are as follows:


A new grade, Grade 4, has been included in this revision.
The clause related to the reverse bend test has been modified.


As a key user of this standard, we are seeking your valuable input to ensure the revisions align with
your requirements. Please review the draft and let us know if you would like to suggest any
additions, removals, or modifications based on your processes or needs.


Looking forward to your comments.


 
Regards,


Vipul Srivastava | Application Engineering | JSW Steel Ltd


Babukhan Millennium Center,


6-3-1099/1100, No.702, A Block, 7th Floor


Somajiguda | Hyderabad | Telangana - 500082 | India


Mobile: 7905893072 


From: DV, Ramana <ramana.dv@signode.com>
Sent: Thursday, October 3, 2024 4:21 PM
To: Vipul Srivastava <vipul.srivastava@jsw.in>
Cc: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; Dhirendra Sharma <dhirendra.sharma@jsw.in>; Satya
Salomi A <satya.salomi@jsw.in>; PIYUSH KUMAR SINGH <piyush.singh2@jsw.in>
Subject: RE: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 


EXTERNAL EMAIL - This email was sent by a person from outside your organization. Exercise caution when clicking links,
opening attachments or taking further action, before validating its authenticity.


 
Not understood please.
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Is it being included in your Tender or something or statutory compliance requirement.
 
Kindly clarify.
 
 
 
Best Regards
 
Venkata Ramana Dasari
Sr. Category Manager – APAC Steel & India Contract Packaging
Signode India Limited,
Rudraram Village, Patancheru Mandal
Sanga Reddy District – 502 329, Telangana, India
M: +91 78939 10404 | O: +91 8455 67 5057
Email: ramana.dv@signode.com, WWW.signode.com
 


 
From: Vipul Srivastava <vipul.srivastava@jsw.in>
Sent: Thursday, October 3, 2024 3:44 PM
To: DV, Ramana <ramana.dv@signode.com>
Cc: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; Dhirendra Sharma <dhirendra.sharma@jsw.in>; Satya
Salomi A <satya.salomi@jsw.in>; PIYUSH KUMAR SINGH <piyush.singh2@jsw.in>
Subject: Fw: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 
Dear Sir, Please find the attached Draft BIS Standard - IS 5872 for steel strapping. Kindly check and share your comments before 8th Oct 2024 Regards, Vipul Srivastava | Application Engineering | JSW Steel Ltd Babukhan Millennium Center, 6-3-1099/1100,


Dear Sir,
 
Please find the attached Draft BIS Standard - IS 5872 for steel strapping. 
 
Kindly check and share your comments before 8th Oct 2024
 
 
Regards,


Vipul Srivastava | Application Engineering | JSW Steel Ltd


Babukhan Millennium Center,


6-3-1099/1100, No.702, A Block, 7th Floor


Somajiguda | Hyderabad | Telangana - 500082 | India


Mobile: 7905893072 


From: Navaneethan Adhithan <navaneethan.adhithan@jsw.in>
Sent: Thursday, October 3, 2024 1:04 PM
To: PIYUSH KUMAR SINGH <piyush.singh2@jsw.in>; Vipul Srivastava <vipul.srivastava@jsw.in>
Cc: I Chakradhar <chakradhar.injeti@jsw.in>
Subject: Fw: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 
Pls forward and take comments as per trailing mail
 
Navaneethan
Application Engineering | JSW Steel Ltd
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M +91 9884841247 | D+91 44-40961919
 


From: Venkata Ramana Gunnabathula <gv.ramana@jsw.in>
Sent: Thursday, October 3, 2024 12:56 PM
To: I Chakradhar <chakradhar.injeti@jsw.in>; Navaneethan Adhithan <navaneethan.adhithan@jsw.in>; Latchupatni
Gouri Naidu <latchupatni.naidu@jsw.in>
Subject: Box strapping - BIS CR standard IS 5872 - Comments for strapping manufacturers required
 
Chakradhar and Navaneethan,
Kindly send this draft standard to Strapping manufactures like krishca, ITW Signode and Grip
Strapping etc.,
Last date for comments is 8th Oct 2024 to BIS.
 
--
Regards
G Venkata Ramana | DGM, Product Design & Quality Control | JSW Steel Ltd
 
Vijayanagar Works, Toranagallu, Ballari District– 583275 | Karnataka | India
 
M +91-9480693503 | D 08395 2 - 42710


Email- gv.ramana@jsw.in | www.jsw.in/steel [jsw.in]
 


Confidentiality: This e-mail contains confidential information belonging to JSW Steel Limited and
this email is intended solely for the use of addressees. If you are not the intended recipient of this
e-mail, kindly delete it immediately from your system and notify the sender about the wrong
delivery and the mail deletion. The unauthorized disclosure, use, dissemination or copying, either
whole or portion, of this e-mail, or any information it contains, is prohibited. 


 


G V RAMANA 
JSW Steel 
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Proposal to revise Table 2 and Table 3


We propose to revise the chemical composition as shown in the table2 and table3 below.


Table 2(WIDE CIRCULATION DRAFT)


C Si S P Mn Al


i) LS Low Silicon 0.06 ≥0.10<0.60 0.30 1.00 0.50


ii) MS Medium Silicon ≥0.60-<2.00 0.20 1.00 1.00


iii) HS High Silicon ≥2.00-<3.00 0.20 1.00 2.00


iv) VHS Very High Silicon ≥3.00-<6.00 0.20 1.00 2.00


Table 2(Our proposal)


C Si S P Mn Al


i) LS Low Silicon 0.06 ≥0.10<0.80 0.30 1.00 0.50


ii) MS Medium Silicon ≥0.40-<2.20 0.20 1.00 1.00


iii) HS High Silicon ≥1.80-<3.20 0.20 1.00 3.00


iv) VHS Very High Silicon ≥2.80-<6.00 0.20 2.00 3.00


Table3(WIDE CIRCULATION DRAFT)


i) 　Carbon ≤0.050 0.010


ii) 　Manganese ≤1.00 0.040


iii) 　Sulphur ≤ 0.020 0.005


iv) 　Phosphorus ≤0.30 0.010


≥0.10<0.60 0.030


≥0.60-<2.00 0.100


≥2.00 ≤ 6.00 0.150


Table 3(Our proposal)


i) 　Carbon ≦0.050 0.010


ii) 　Manganese ≦1.00 0.04


iii) 　Sulphur ≦0.020 0.005


iv) 　Phosphorus ≦0.30 0.01


≥0.10<0.80(LS) 0.03


≥0.40-<2.20(MS) 0.10


≥1.80 ≤ 3.20(HS) 0.15


≥2.80 ≤ 6.00(VHS) 0.15


Designation
Constituent, Percent, Max Elements in wt%


Constituent
Pecentage Limit of 


Constituent


Permissible Variations 


over Specified Limit, 


Percent Max


0.05
0.020


0.050
0.09


Grade Designation
Constituent, Percent, Max Elements in wt%


Constituent
Pecentage Limit of 


Constituent


Permissible Variations 


over Specified Limit, 


Percent Max


　Siliconv)


Sl. No


Sl. No


Sl. No


Sl. No


　Siliconv)


Grade


The reason for the change is as follows.


*1. Reason for changing [C] and [S] in table2


A certain amount of [C] and [S] is required at the slab stage in order to manufacture high grade GO materials (BIS “HP” grade).


For example, HI-B basic patent USP3287183 says that the material must contain [C] = 0.025% to 0.085% (see line 35 in the 3rd row ), [S] = 0.005% to 0.050% (see line 37 in 


the 3rd row).


(please refer to the next page for HI-B basic patent USP3287183 )


Regarding the components [C] and [S] in the GO, it is considered difficult to manufacture HP materials in the current range where these are not taken into consideration.


Therefore, [C] ≤ 0.09% and [S] ≤ 0.050% should be satisfied for the GO.


The content should be reflected in Table 2.


*2. Reason for changing [Mn] and [Al] in table2


A high alloy is required to achieve low iron loss in NO, but high Si increases hardness and brittleness too much, making it difficult to manufacture and process electrical steel 


sheets.


So, it is effective to utilize high alloying of other elements ([Mn], [Al]) from the balance of production and processing.


For example, R.M.Bozorth, ”Ferromagnetism” Fig. 4-7 shows that the elongation drops sharply when [Si] exceeds 2.5%, and the elongation becomes zero when [Si] exceeds 


4.5% (actual experience is 3% is realistic).(please refer to the next page for R.M.Bozorth, ”Ferromagnetism” Fig. 4-7 )


From R.M.Bozorth, ”Ferromagnetism” Fig. 2-29, [Al] and [Mn] can be expected to increase resistivity in the same way as [Si].(ple ase refer to the next page for 


R.M.Bozorth, ”Ferromagnetism” Fig. 2-9 )


Therefore, [Al] and [Mn], which can be expected to increase resistivity without increasing brittleness, may be added.


The effect of adding [Al] and [Mn] is necessary to meet the balance demanded by consumers, especially the need for low iron loss.


In fact, even now, there is a track record of up to about 1.5% [Mn] and about 2.5% [Al].


[Mn] and [Al] in table2 should be [Mn]≤2.00%, [Al]≤3.00%.


*3. Reason for changing [Si] in table2


For stable production, it is necessary to consider the balance with other ingredients and operations, and a range of about ±0.2% is necessary.


For example, there is a steel grade that aims at [Si]=3.00% in terms of quality design, and even with the same steel grade, the HS/VHS changes depending on the actual value 


of [Si].


In order to prevent such a situation in which the same steel grade straddles the grade, it is necessary to have an overlap of about ΔSi = 0.2% at the Si boundary of 


LS/MS/HS/VHS.


Without this, it would be necessary to aim for 2.8% or 3.2% [Si] even if it is suitable to aim for [Si] = 3% in order to deal with steel grades for HS and VHS, which is 


disadvantageous for the purchaser can occur.


If it is difficult to revise Table 2, we propose to add the NOTES such as ''Up to ΔSi = 0.2%, the upper and lower limits can be expanded by agreement between the purchaser 


and the supplier.''


*4. Reason for changing Pecentage Limit of Constituent in table3


[Si] range needs overlap as mentioned in *3. above and needs to be changed according to Table 2.


*5. Reason for changing Permissible Variations over Specified Limit, Percent Max in table3


The significant digits of ”Permissible Variations over Specified Limit” of [Mn], [P], and [Si] should be aligned with that of ”Constituent”.


If not, ambiguity may remain in the tolerance limits in product analysis.


*1
*1


*2


*2


*3


*4 *5







R.M.Bozorth, ”Ferromagnetism” Fig. 4-7


R.M.Bozorth, ”Ferromagnetism” Fig. 2-29
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CMD-II IS 18316 comment.docx
Fwd: Regarding IS 18316 : 2023

Central Marks Department II <cmd2@bis.gov.in>

Mon, 20 Nov 2023 1:34:49 PM +0530Inbox

To"MTD MTD"<mtd@bis.gov.in>,"HEAD MTD"<hmtd@bis.gov.in>,"MTD FOUR Metallurgical Engineering Department"<mtd4@bis.gov.in>

Cc "Bhubaneswar Branch Office BIS"<bhbo@bis.gov.in

Sir,

MTD may kindly refer to the trailing email received from BHBO for suitable clarification please. The matter may be treated as most urgent as the same pertains to processing of an All India First application.

Regards,

Shivam Ahuja

Sc.C.(CMD-2)



From: "Bhubaneswar Branch Office BIS" <bhbo@bis.gov.in>
To: "Central Marks Department II" <cmd2@bis.gov.in>
Cc: "MTD MTD" <mtd@bis.gov.in>, "Head BHBO" <hbhbo@bis.gov.in>
Sent: Monday, November 20, 2023 1:24:28 PM
Subject: Regarding IS 18316 : 2023

Dear Sir,

This has reference to IS 18316:2023- Hot-Rolled and Cold-Rolled Steel Strips Intended for Processing of Semi/Fully Processed Non-Grain Oriented Electrical Steel or Fully Processed Grain Oriented Electrical Steel.

This has further reference to Table 3 (Permissible Variation for Product Analysis) of above ISS. 

The permissible variation for Carbon content (greater than 0.050)  is not specified in Table 3. Same is required for evaluation of  Independent Test Report of an All India First application.



The matter may kindly be treated as urgent.

Regards,

Sudipt Kumar,

Sc-D



भारतीय मानक ब्यूरो
6ठी मंजिल, गृह  निर्माण भवन (ओडिशा राज्य आवास बोर्ड)
सचिवालय मार्ग, भुवनेश्वर -751001
Bureau of Indian Standards (BIS)
6th Floor, Gruha Nirman Bhawan (OSHB Building)
Sachivalaya Marg,  BHUBANESWAR 751001
Phone : 0674-2391727, Direct 0674-2390847,
Web site : www.bis.gov.in, Email :  bhbo@bis.gov.in

GST No. 21AAATB0431G1ZN
-------------------------------------------------------------------------------------------
BIS reserves the right not to respond to unsolicited mails. We encourage
correspondence through e.mail. Preserve papers, preserve environment. 

1 Attachment(s)

Download as Zip
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1 [bookmark: _Hlk180588032]SCOPE

This standard covers the general technical conditions for steel strips intended for further processing to produce grain oriented electrical steel in fully processed condition.



2 [bookmark: _Hlk180588155]REFERENCES

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards:



		IS No.

		Title



		IS 228 (all parts)

		Methods for chemical analysis of steels



		IS 1956 (Part 4)

: 2013

		Glossary of terms related to iron and steel: Part 4 Steel sheet and strip (second revision)



		IS 8910 : 2022/

ISO 404 : 2013

		General	technical	delivery requirements for steel and steel



		

		products (second revision)



		IS/ISO 16160 :

2012

		Hot-rolled steel sheet products



		

		—	Dimensional	and	shape



		

		tolerances (first revision)



		IS 3024 :2015

		Cold Rolled Grain Oriented Electrical Steel Strip and Sheet Delivered in Fully Processed State’







3 [bookmark: _Hlk180588431]TERMINOLOGY

3.1 For this standard, the definitions given in IS 1956 (Part 4) shall apply.



3.2 Electrical Steels — Unalloyed steels with requirements for magnetic or electrical properties (or) steels for sheets and strips containing only Si and/or Al as alloying element(s) and with requirements for magnetic losses and for the minimum values for magnetic induction only.




4 SUPPLY OF MATERIAL

4.1 General requirements relating to the supply of hot-rolled/cold-rolled carbon steel sheet/strips shall conform to IS 8910.

4.2 Hot-rolled and cold-rolled steel strip shall be supplied in coil form either with mill edges or sheared (slit) edges as agreed to between the manufacturer and the purchaser.

4.3 The material may be supplied in any one of the following conditions as per table -1 subject to mutual agreement between the supplier and the purchaser.

4.4 The material shall be supplied as per the chemical composition given in Table 2.



5 DESIGNATION

There shall be five grades of steel as given in Table 1.



Table 1 Designation and Grades of Steel

(Clause 5)



		Sl No.

		Grade and Designation



		

		Grade

		Designation



		(1)

		(2)

		(3)



		i)

		GO-HR

		Hot Rolled Coil



		ii)

		GO-AP

		Annealed Pickled

Hot rolled coil



		iii)

		GO-FH

		Full hard Coil



		iv)

		 GO-MG

		       MgO Coated Coil



		V)

		GO-BA

		        Batch Annealed







6 MANUFACTURE

Strips shall be made from steel manufactured by any process of steel making at the discretion of the manufacturer or as mutually agreed between supplier and purchaser. 



7 CHEMICAL COMPOSITION

7.1 Ladle analysis of the material, when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method shall be as given in Table 2.

7.2 
In case of dispute the procedure given in the relevant part of IS 228 shall be the referee method.



7.3 Product Analysis

Permissible variation in case of product analysis from the limits specified in Table 2 shall be as given in Table 3.



Table 2 Chemical Composition

(Clauses 4.4, 7.1 and 7.3)



		Sl No.

		Grade

		Designation

		

		Constituent,

Percent

		

		

		



		

		

		

		C

Max

		Si

		S

Max

		P

Max

		Mn

Max

		Al

Max



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		i)

		GO-HR

		Hot Rolled Coil

		0.08

		≥2.5 to < 4.0

		0.020

		0.10

		0.80

		0.06



		ii)

		GO-AP

		Annealed Pickled

Hot rolled coil

		

		

		

		

		

		



		iii)

		GO-FH

		Full hard Coil

		

		

		

		

		

		



		iv)

		GO-MG

		MgO Coated Coil

		0.01

		≥2.5 to < 4.0

		0.020

		0.10

		0.80

		0.06



		V

		GO-BA

		Batch Annealed

		

		

		

		

		

		





NOTES

1 composition is given in percent of weight

2 Restricted chemistry may be mutually agreed between the purchaser and the supplier.





Table 3 Permissible Variation for Product Analysis

(Clause 7.3)



		Sl No.

		Constituent

		Percentage Limit of Constituent

		Variation Over the Specified Maximum or Under the Minimum Limits,

Percent, Max



		(1)

		(2)

		(3)

		(4)



		i)

		Carbon

		≤0.080

		0.005



		ii)

		Manganese

		≤0.80

		0.040



		iii)

		Sulphur

		≤ 0.020

		0.005



		iv)

		Phosphorus

		≤0.10

		0.010



		v)

		Silicon

		≥2.00 to≤ 6.00

		0.150



		vi)

		Aluminum

		≤0.06

		0.010











8 FREEDOM FROM DEFECTS

The steel shall be free from segregation, laminations, surface flaws and other defects, which are detrimental to subsequent processing and ultimate use.



9 DIMENSIONS AND TOLERANCES (FOR HOT-ROLLED STEEL)  

9.3.1 Any special tolerances to suit specific requirements shall be mutually agreed to between the manufacturer and the customer.

9.3.2 Typical thickness tolerance is given in the table below, however other agreements are possible between manufacturer and end user for GO-HR and GO-AP. 

9.3.3 For Thickness tolerance, perpendicular to rolling direction, is valid for coil width > 200 mm and 40 mm from either edge.   

9.1 Unless otherwise agreed to between the supplier	Sl No.

Grade

Nominal Thickness

mm

Tolerance on Thickness 

In mm





From

Up to and Including

Parallel to Rolling

Perpendicular to Rolling

(1)

(2)

(3)

(4)

(5)

(6)

i)

GO-HR

GO-AP

—

3

± 0.25

0.10

ii)



3

4

± 0.25

0.12

iii)

GO-FH

GO-MG

GO-BA

0.18

0.20

±0.020

0.020

iv)



0.20

0.23

±0.023



v)



0.23

0.27

±0.027



vi)



0.27

0.35

±0.030







and	 the 	purchaser,	standard 	dimensions	 of hot-rolled steel strip shall be as specified in IS 1730.

9.2 Unless otherwise agreed the thickness, tolerances shall be as per IS/ISO 16160.



9.3 Crown

Crown is the difference in strip thickness from centre to edge.





Crown = tc – (t1+t2)/2



where

tc	= thickness at center of the strip width; and

t1 and t2 = thicknesses measured at 40 mm inside of the two edges.

The crown of the hot-rolled mill edge steel strip meant for cold rolling shall be as follows:



		For width up to and including 1100 mm:

		100 µm, Max



		For width above 1100 mm:

		150 µm, Max










9.4 Permissible Width Variations

The permissible tolerance on the nominal width of hot-rolled strip shall conform to the requirements specified in IS/ISO 16160.



9.5 Edge Camber

The edge camber tolerance shall be agreed to between 

the supplier	 and	 the	 purchaser



10 DELIVERY

The material in the form of strips shall be supplied

in coils. The mass of the coil shall be as agreed to between the contracting parties.



11 PACKING

Material with suitable packing shall be provided by the manufacturer/supplier to prevent damages and deterioration in quality during storage, handling, and transport. The exact method of packing and weight of each packet shall be mutually agreed to between the purchaser and the supplier.

12 MARKING

12.1 Each strip/coil shall carry a metal tag or adhesive label/sticker bearing the cast number or identification mark or lot number traceable to the cast number and the manufacturer’s name or trademark or shall be legibly marked at top.







12.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the product(s) may be marked with the Standard
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Aditya Das - Comment IS 7226.xls
Aditya Das - Comment IS 7226

		Comment Detail

		Comment ID # MTD_2024-06-217777 | Jun 21, 2024 01:46:37

		A. Basic Details

		1.  Name : ADITYA DAS		5.  Doc No. / IS : IS 7226 : 1974

		2.  Email ID : adityaready@gmail.com		6.  Technical Commitee : MTD 4

		3.  Contact No. : 7838979902		7.  Member Secretary : CHALLAKONDA VIDISHA

		4.  Organisation Details : N/A

		B. Comment Detail & Action Logs

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		1		1.1		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						Since there is no restriction on thickness on other such products and the basic nature and process of manufacture is almost identical other products (IS 4072, IS 2507)

		Proposed Change/Modified Wordings						The restriction on thickness and width may be removed

								Further, It is suggested that standards for all cold rolled flat products (plates, sheets, strips) may be grouped in to the same standard for ease and clarity  in implementation

		Action Taken

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		2		3.1		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						There is no technical reason to restrict the method of manufacture

		Proposed Change/Modified Wordings						Method of manufacture of steel is left to the discretion of the manufacturer

		Action Taken

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		3		3.1		2		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						The need for this requirement of nitrogen may be reviewed since it is not there for other similar products like IS 2507 and IS 4072.

								However, if retained, the requirement may be moved to clause of chemical composition, method of analysis of nitrogen may be specified and requirement made independent of process of manufacture

		Proposed Change/Modified Wordings						As per this clause, If the basic oxygen process is employed for manufacture, the nitrogen content of the steel shall not exceed 0.007 percent. The need for this requirement of nitrogen may be reviewed since it is not there for other similar products like IS 2507 and IS 4072.

								However, if retained, the requirement may be moved to clause of chemical composition, method of analysis of nitrogen may be specified and requirement made independent of process of manufacture

		Action Taken

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		4		4.1		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						In line with other standards and since instrumental methods are now the norm in industry for chemical analysis

		Proposed Change/Modified Wordings						May be substituted with the following -  Chemical composition (ladle and product analysis) when analysed as per appropriate part of IS 228 or any other established instrumental or chemical methods, shall be as given in Table 1

		Action Taken
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Fwd: Request for Inclusion of Steel Grade X32CrMoV4-1 in IS 7226


संजीव मैनी/ SANJIV MAINI
वैज्ञानिक एफ / वरिष्ठ निदेशक और प्रमुख,
Scientist F/ Senior Director & Head
धातुकर्म इंजीनियरिंग विभाग/Metallurgical Engineering Department
भारतीय मानक ब्यूरो/ Bureau of Indian Standards
9, बहादुर शाह जफर मार्ग/9, Bahadur Shah Zafar Marg
नई दिल्ली / New Delhi – 110002
फोन/Phone: 011 23231085
ई-मेल/Email: hmtd@bis.gov.in
मोबाइल/Mobile: 9818126659


============ Forwarded message ============
From: Umesh Chaube <umeshchaube@alfablades.com>
To: <mtd@bis.gov.in>
Cc: "Dinesh Gangrade"<scm@alfaprecision.tech>, "Kalpesh Bari"<kalpeshbari@alfaprecision.tech>
Date: Wed, 06 Nov 2024 17:18:42 +0530
Subject: Request for Inclusion of Steel Grade X32CrMoV4-1 in IS 7226
============ Forwarded message ============


To: The Technical Committee, MTD 04, BIS


Dear Sir/Madam,


We, Alfa Precision Technology, India's leading manufacturer of metal bandsaw blades, respectfully
request the inclusion of steel grade X32CrMoV4-1 in IS 7226. This addition is crucial for our
production processes.


Background:
Currently, we import backup steel from Germany and Korea, as no Indian manufacturer meets our
requirements. Attached are mill test certificates from three suppliers and an email copy from the
Ministry of Steel, granting NOC for import.


With the mandatory BIS certification, we seek your support in adding this steel grade to IS 7226, as
suggested by the Ministry of Steel. This will enable our suppliers to obtain certification, ensuring
uninterrupted production.


Key Points:


- Critical steel grade for bandsaw blade manufacturing
- No Indian manufacturer meets required quality/quantity standards
- Urgent inclusion necessary for production continuity
- Attachments: 3 Mill test certificates and Ministry of Steel email


We appreciate your prompt attention to this matter and are available to provide additional
information as needed.


Thank you for your support.


Sincerely,


Wed, 06 Nov 2024 5:24:35 PM +0530


To "MTD FOUR Metallurgical Engineering Department"<mtd4@bis.gov.in>


Reply-… "mtd"<mtd@bis.gov.in>


HM
HEAD MTD <hmtd@bis.gov.in>


11/7/24, 3:03 PM Fwd: Request for Inclusion of Steel Grade X32CrMoV4-1 in IS 7226


about:blank 1/2



mailto:hmtd@bis.gov.in

mailto:umeshchaube@alfablades.com

mailto:mtd@bis.gov.in

mailto:scm@alfaprecision.tech

mailto:kalpeshbari@alfaprecision.tech





Umesh Chaube
Director, Alfa Precision Technology
Wada, Maharashtra


 


Disclaimer: This e-mail and any file(s) transmitted with it are confidential and intended solely for the use of the individual or entity to whom it
is addressed to and / or meant for. If you have received this e-mail due to any error, you are not authorized to copy, distribute or apply any
content of the e-mail along with its attachment(s), if any, to any use, whatsoever and also not authorized to take any step, by using it, or as the
case may be. Please notify the sender by e-mail or telephone. We regularly check our systems and e-mails for any virus however, you are
advised to run your own virus check before opening any attachment(s) received as we will not be responsible in any event to accept any form
of liability, whatsoever, for any damage caused to your system(s) and data. Any views expressed by an individual within this e-mail do not
necessarily reflect the views of our organization.


  4 Attachment(s) • Download as Zip • Add To 


03 MTC.pdf
73.8 KB • 


02 MTC.pdf
1.1 MB • 


3 MTC X32CrMoV 4 1.pdf
240.7 KB • 


08 BIS NOC.pdf
161.6 KB • 


11/7/24, 3:03 PM Fwd: Request for Inclusion of Steel Grade X32CrMoV4-1 in IS 7226


about:blank 2/2






image5.emf
VInay Vijayvargiya  Comment on IS 4824-2022.docx


VInay Vijayvargiya Comment on IS 4824-2022.docx




		Standard No.

		IS 4824 : 2022

		Name of the Commentator / Organization

		Indian Tyre Technical Advisory Committee (ITTAC)



		Title

		Bead wires for tyres - Specification









		Clause No / Annex No

		Sub-Clause No / Table No

		Title

		As per Standard

		Changes requested

		Justification



		

		Table 6

		Coating Weight

				Type of Coating 

		Weight of Coating g/kg 



		(1) 

		(2) 



		Copper 

		0.30 – 1.5 



		Bronze high-tin (Sn) 

		0.30 – 1.5 



		Bronze low-tin (Sn) 

		0.30 – 1.5 



		Brass 

		0.30 – 1.5 







		Coating weight of Bronze needs to be changed as follows:

		S. No.

		Diameter Range 

(mm)

		Minimum Bronze content 
(g/Kg) 

		Maximum Bronze content 

(g/Kg)



		Bronze 

Range 1

		0.8 –1.25

		0.30

		1.00



		Bronze

Range 2

		1.25-2.1

		0.15

		0.75







		Indian tyre industry follows bronze standard for all the diameters of bead wire. It is desirable to maintain lower coating thickness to get durable adhesion for certain rubber compound formulations.

Limits are arrived by considering the ISO standard (ISO 16650:2004) and the prevailing industry specifications.





		

		7.4.1

		Protective Coating

		

		Purchaser may specify the application on Cumarone Resin residue coating, in addition to metallic coating.

		As per Industry practice



		

		 Table 3 

		Requirements for Tensile Strength and Elongation

		Minimum Elongation at Rupture (gauge Length = 200 mm)

		Gauge length to be corrected to 250 mm. Purchase may follow a different gauge length, if there is a requirement

		As per Industry standard



		

		Annexure A

		Method for adhesion test between wire and rubber

		The mould is designed for a 13 mm thick block of rubber, 205 mm long and 50 mm wide across the short dimension of the mould.

		Rubber block thickness to be corrected to 12.5 mm and length of the rubber block to be corrected to 200 mm.

		As per the drawing given in the IS standard. 

Additional note: 

Supplier and purchase can agree to use a mould cavity width less than 50 mm if there is frequent wire break during testing







Page 1 of 1
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============ Forwarded message ============
From: Michelin BIS Support <bis.india@michelin.com>
To: "mtd@bis.gov.in"<mtd@bis.gov.in>
Cc: "challakonda@bis.gov.in"<challakonda@bis.gov.in>
Date: Tue, 05 Nov 2024 10:49:43 +0530
Subject: Request to Include Zinc or Zinc-Alloy Coating on Bead Wires for Tyres within the Scope of IS 4824:2022
============ Forwarded message ============



Dear Sir/Madam,

I hope this message finds you well.

I am writing to bring to your attention an important consideration regarding the scope of IS 4824:2022(Reference ISO 7989-2) related to bead wires used in the manufacturing of tyres. Michelin strongly believe that including the requirement for Zinc or zinc-alloy coating on bead wires within the standard would address an emerging need in the Indian market and significantly improve the ease of doing business for tyre production in India.

The adoption of zinc-coated bead wires is becoming increasingly important due to their improved corrosion resistance and overall durability, which are crucial for ensuring the quality and longevity of tyres in diverse Indian environmental conditions. With the growing demand for high-performance tyres, both in domestic and export markets, this modification will facilitate smoother production processes, reduce maintenance costs, and align Indian standards with global best practices.

Additionally, this inclusion would play a critical role in the ongoing market transformation, enabling Indian manufacturers to meet international quality standards more efficiently. In line with this, we would greatly appreciate the opportunity to discuss this proposal in detail and explore how we can collaborate to ensure the timely and effective implementation of this standard.

Could we kindly request a meeting on 8th November 2024, 11 AM at the BIS office to discuss this matter further? Please let us know if this date works for you, or if another time would be more convenient.

Thank you for considering this important suggestion. We look forward to your positive response and the opportunity to engage in a productive discussion.

Best regards,

Ashish Agrawal
Michelin BIS Support
+91 8884292035
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Comments on IS 4824_2022 comments_Michelin.doc
ANNEX


FORMAT FOR SENDING COMMENTS ON BIS DOCUMENTS


(Please use A4 size sheet of paper only and type within fields indicated. Comments on each clauses/sub-clauses/table/fig. etc be started on a fresh box. Information in Column 4 should include reasons for the comments and suggestions for modified wording of the clauses when the existing text is found not acceptable. Adherence to this format facilitates Secretariat’s work)


Doc. No.: IS 4824: 2022 (Revision 3)

TITLE: Bead Wire for Tyres - Specification

NAME OF THE COMMENTATOR/ORGANIZATION: Mr. Ashish Agrawal/Michelin India Pvt Ltd

		Sl.


No.




		Clause/Subclause/


para/table/fig.


No. commented




		Commentator/


Organization/


Abbreviation




		Type of Comments


(General/Editorial/


Technical)




		Justification




		Proposed


change






		1.

		Clause 1.2

		Ashish/Michelin

		Editorial

		Extend the scope to flat (rectangular) bead wire

		The bead wire mentioned in this specification can be supplied in the form of rounds or flats for the sizes specified in the standard.



		2.

		Clause 2.0

		Ashish/Michelin

		Editorial

		Include ISO references for flat bead wire and zinc coating


		ISO 7989-2: 2021 



		Steel wire and wire products — Nonferrous


metallic coatings on steel


wire —


Part 2:


Zinc or zinc-alloy coating



		

		

		

		

		

		ISO 16650: 2004

		Bead wire



		

		

		

		

		

		ISO 10474: 2013

		Steel and steel products —


Inspection documents



		3.

		Clause 7.2.1

		Ashish/Michelin

		Editorial

		Tensile strength measurements for flat (rectangular) bead wire

		The wire shall satisfy the values of tensile strength and percent elongation listed in Table 3 when carried out in accordance with IS 1608 (Part 1) and for flat bead wire as per agreement between the purchaser and the manufacturer.



		4. 

		7.2.2/Table 3

		Ashish/Michelin

		Technical

		NT, the limit for maximum tensile strength for flat wire (2.00 x 1.3 mm) need to be added as per ISO 16650

		NT Tensile Strength: 1650-1950 N/mm2

Minimum Elongation at Rupture (gauge Length = 200 mm) :4.2%





		5.

		7.3/Table 4

		Ashish/Michelin

		Technical

		Torsion data for Flat wire to be added

		flat wire (2.00 x 1.3 mm)

		Minimum Number of Turns 17



		6.

		Clause 7.4.1

		Ashish/Michelin

		Editorial

		Inclusion of zinc coating for flat (rectangular) bead wire

		7.4.1 The wire is supplied with one of the following coatings: low-tin bronze or high-tin bronze, brass or copper. The chemical composition of coating material shall be in accordance with Table 5 and shall be determined as per XRF test method given in B-1 of Annex B.
The flat (rectangular) bead wire is supplied with Zinc coating. The chemical composition of coating material shall be in accordance with Table 5 and shall be determined as per AAS or titrimetric method.



		7.

		7.4.1/Table 5

		Ashish/Michelin

		Technical

		Zn coating is not mentioned. Based on our internal study with Michelin mixes, we have seen a degradation of the adhesion performance with bronze and brass wire in comparison to Zn wire. Michelin is using Zinc coating on flat bead wire since a long time (>20 years) in all the tires and we have not seen any issue on the market.




		One more row should be added in Table 5 


Coating material:  Zinc
Mass Fraction: Zinc 99 Min



		8.

		7.4.3/Table 6

		Ashish/Michelin

		Technical

		Similar to Table 6, Zn coating need to be added.



		Type of coating: Zinc
Weight of coating (g/kg): 0.20 – 0.34





		9.

		Clause 7.5

		 Ashish/Michelin

		Editorial

		To be reviewed

		7.5.4 Residual Torsions 

The number of residual torsions shall be less than or equal to one revolution on 9 m or equivalent in case of other test lengths.

Applicable for flat bead wire???Yes, need to share the Michelin test method 



		10.

		Clause 7.6.1

		Ashish/Michelin

		Editorial

		Include flat bead wire as well.

		The flat (rectangular) bead wire 2.00 x 1.3 mm can be supplied under this specification



		11. 

		7.6.2/Table 7

		Ashish/Michelin

		Technical

		In ISO 16650, flat (rectangular) wire tolerance is defined

		For flat wire, the width tolerance is ±0.05 mm, the tolerance on thickness is ±0.03 mm.



		12.

		Clause 7.6.3

		Ashish/Michelin

		Editorial

		Not applicable for flat bead wire

		The out-of-roundness shall not be more than half the tolerance range. For flat bead wire need to respect the dimensional tolerances.



		13.

		Clause 8 TESTING PROCEDURES AND INSPECTION

		Ashish/Michelin

		Editorial

		Considering the uniqueness of the quality of this specific flat bead wire, procedures must be as per agreement between supplier and purchaser. A Mill Test Certificate (MTC), also known as a material test report, is a document that verifies the chemical and physical properties of a material

		For flat (rectangular) zinc coated bead wire, certain test methods could be directly adopted from IS 4824 however for others Michelin can share the test methods as per agreement with Supplier
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To,                                                                                                                                                                 Date: November 11, 2024 


Shri Sandip Poundrik 


Secretary, 


Ministry of Steel, 


 


Subject: Seek support for uninterrupted operations of Michelin plant in wake of actions undertaken by company on 


directives of Technical Committee, Ministry of Steel 


Dear Sir, 


Trust you are doing well. 


About Michelin 


Michelin is one of the leading multinational tyre companies in India. Michelin in India has an end-to-end model with 


extensive manufacturing, Research & Development, Information Technology/Artificial Intelligence function and 


commercial presence across Passenger Car, Truck, Bus, Two-wheeler & Off-Road vehicles segments employing a total 


of 3000 people.  


Michelin has a state-of-the-art manufacturing facility at Tiruvallur manufacturing tyres for trucks and buses with a 


total investment of INR 2840 crores and employing about 850 people besides about 400 contractual staff. We are not 


only serving the local market but are also exporting to Middle East, Africa, Europe and North America creating huge 


equity for Make in India. In addition, we also make defence tyres at this plant equipping combat vehicles used by the 


Indian Army at the Line of Control (LoC) and Line of Actual Control (LAC). Michelin is making fuel efficient tyres for 


fleets in India and rest of the world and is the first star-labelled tyre company in India, certified by the Bureau of Energy 


Efficiency (BEE), Government of India. 


Michelin is also investing into passenger car tyre manufacturing with a total investment of INR 564 crores and on 


September 21, 2024, we had the foundation stone laying ceremony for our new passenger car tyre manufacturing 


facility which would be coming up at our existing plant at Tiruvallur.  


Background 


Michelin has been importing Zinc coated steal bead wires which are critical to manufacture of tyres from its 


manufacturing plant based in Thailand. Currently this specific type of zinc-coated steel bead wire (HSN code:721720) 


is outside the scope of IS standard 4842:2022 & not covered under the existing Quality Control Order.  


Michelin is using a unique design for its truck bead area, which is a combination of a specific rectangular cross section 


bead wire, used to make a specific rectangular cross section bead associated to a specific design of the bead area of 


the tire. As a critical component of tyre performance, the rectangular bead ensures secure contact with the rim and 


helps maintain internal tyre pressure & safety of the vehicles/by standard etc. This design stabilizes the entire bead 


region and minimizes fatigue to extend casing life. Any flaws in the bead design could lead to significant safety 


concerns.  


 


 







 


 


 


 


For this specific rectangular bead Michelin has been developing its own internal process to produce the rectangular 


wire in our dedicated bead wire plants (as in our plant in Thailand). This wire is then assembled with a specific process 


inside our Chennai plant to obtain the final metallic bead with rectangular shape. Based on our understanding of the 


market (competitors, suppliers), we have not identified any alternative supply for this specific wire or tire maker using 


this particular rectangular bead. The only Bead wire available locally has a round cross section and a different coating, 


the process used to bundle the tringle is different and generates a different hexagonal cross section. 


Since our plant started its operations the product is shipped from Michelin Thailand factory to Chennai on weekly 


basis. As per the process which was operational till now, an NoC was required from the Technical Committee under 


Ministry of Steel for customs/port clearance. Our consignment which arrived at the Port in the first week of October 


was cleared only on October 30 given the changes being made in the existing process. The communication from the 


Technical Committee while giving a one- time clearance asked us to initiate the following actions: 


• Applicant is directed to approach BIS to get the said beadwire included in IS 4824:2022 


• Applicant is directed to source future requirement from manufacturers having BIS license 


• Make efforts for indigenization by contacting M/S MECON Limited 
 


Actions undertaken by Michelin 


We would like to inform that we have initiated all the above actions including reaching out to BIS, MECON and local 


suppliers and would update you on the progress made. Please find attached copies of the communication made.  We 


have had extensive discussions with BIS for inclusion of our product in the relevant standard and have already shared 


the requisite information with them. The concerned committee is meeting on November 12 though we have been 


informed that the overall process for inclusion of a product in the BIS standards takes about 3 months. In addition, we 


are submitting an application to BIS for BIS certification of the Thailand plant. I would also request Ministry of Steel to 


take up our case for speedy inclusion in the BIS Standards. We have written to Director (Technical) at MECON and 


discussions should be happening this week.  


Data points on business and exports in context of plant 


• Total value and volume of the beadwire imported 
Volume- 1499 tonnes per year 
Value- INR 15.5 Crores per year 


• Total value of exports from plant (as absence of business continuity would impact exports) 
INR 563 Crores per year 


• Value of production impacted (if plant operations are stopped) 
INR 632 Crores per year 
 


Support required 


Given the existing supply of beadwire, our plant at Tiruvallur would be able to continue operations only till November 


25 2024. Disruption of operations would cause the following impact: 


• Impact exports given 60% of the production is exported to Middle East, Africa, Europe & North America 


• Impact local supplies including arrangements with OEMs and Indian Army 


• Create massive uncertainty amongst the 850 Michelin employees & 450 contractual workforce working at 
the plant 


• Shake the confidence of the company as the plant has never been impacted in the last 11+ years since it has 
been operational 


 


 







 


 


 


 


While we are discussing with BIS, M/s MECON and the local suppliers for a way forward, it is critical that business 


continuity is maintained, and the plant operations are not impacted. Given this background, we would request for an 


exemption and may be allowed to import in the existing manner, till a solution is implemented.  


 


 Thanking you, 


 Warm Regards 


 


 


Shantanu Deshpande 


MD, Michelin India 


 


Copy to: 


1. Shri Amardeep Singh Bhatia, Secretary, DPIIT 
2. Shri Abhijit Narendra, Joint Secretary, Ministry of Steel                                                              
3. Shri Sanjiv, Joint Secretary, DPIIT                                                                                                   
4. Ms. Gurneet Tej, Joint Secretary, DPIIT                                                                                        
5. Shri G Sarathy Raja, Deputy Secretary, Ministry of Steel 
6. Shri P.K. Tiwari, DG, BIS 
7. Shri Sanjay Pant, DDG- Certification, BIS 
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Comment on IS 4454 Part 2 - Mr. Krishnakant-  Pengg usha martin.docx
Re: Request to Include Chrome Silicon Vanadium Steel in IS 4454 Part 2 Standard

krishna_kant@pengg-usha.com

Fri, 13 Sep 2024 2:54:58 PM +0530Inbox

To "MTD MTD"<mtd@bis.gov.in>,"MTD FOUR Metallurgical Engineering Department"<mtd4@bis.gov.in>

Dear Sir,

Thank you for your call. It was a pleasure talking to you.

As we discussed, following three grades are required to be included in the standard.

· FDSiCrV-For Static application: Under this grade, apart from the normal tensile strength, a higher UTS by 150MPa may be permitted. A new technology for car trunk opening systems has emerged in which higher tensile is required with similar chemical composition. 

· TDSiCrV-For Moderate dynamic applications.

· VDSiCrV-For High dynamic applications.

An extract of EN 10270-2:2011 standard attached herewith for your ready reference. The relevant grades are highlighted. Should you need any further information, please feel free to contact me.

Other equivalent grade names:

SWOSC-VHV as per JIS 3561

ASTM A877/877M Grade B

Looking forward to meeting you next week in your office.

Regards,

Krishna

On Thu, Sep 12, 2024 at 3:14 PM Krishna Kant <krishna_kant@pengg-usha.com> wrote:

Dear Sir/Madam,

I hope this letter finds you well. 

I am writing to propose an amendment to the Indian Standard IS 4454 Part 2 :2001 (last reviewed in 2021). Over the last two decades, there have been significant advancements in the metallurgical field, particularly in the development of steels used for high fatigue applications.

The current version of IS 4454 Part 2 covers only Chrome Vanadium (Cr-V) and Chrome Silicon (Cr-Si) steel alloys for such applications. However, a new steel composition, Chrome Silicon Vanadium (Cr-Si-V), has emerged as a superior alternative for spring manufacturing. This advanced composition provides improved fatigue resistance and longer service life, which is especially beneficial in applications intended for high fatigue life.

It is also worth noting that this new grade has already been recognized and included in other equivalent international standards such as EN, ASTM, and JIS. These standards have acknowledged the enhanced properties of Cr-Si-V steel and its suitability for a wide range of applications. Updating the IS 4454 Part 2 standard to reflect this would ensure harmonization with global practices and enable Indian manufacturers to remain competitive in international markets.  

Considering the advantages of Chrome Silicon Vanadium steel in enhancing product reliability and performance, I kindly request the Bureau of Indian Standards to consider updating IS 4454 Part 2 to include this new grade. Incorporating Cr-Si-V steel would not only align the standard with recent technological advancements but also provide manufacturers with the flexibility to adopt superior materials for demanding applications.

We would be more than willing to provide further details or participate in any technical discussions or committee meetings necessary for the inclusion of this new grade in the standard. I believe this amendment will significantly benefit industries that rely on high-quality, durable springs, particularly in sectors such as automotive.

Thank you for considering this request. I look forward to your positive response and am happy to assist further in this process.



Regards,



Krishna Kant

Head- Sales & Marketing, Purchase

Pengg Usha Martin Wires Pvt. Ltd.

Tatisilwai, Ranchi, INDIA

Office: +91 6287590429: Mobile: +91-9523590984



1 Attachment(s)

Download as Zip

EN 10270-2 Extract.pdf
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SSAB Comment on IS 18809-2024.pdf


IS 18809: 2024 - Page no. 2, 7.2 


Product Analysis 


 


Comments from SSAB: 


Wear resistant grades designed to handle wear in combination with corrosion or heat will not be able to 


confirm to this specification. SSAB has two such grades: Hardox® HiAce & Hardox® HiTemp. These grades 


have potential applications in steel, coal, coke, cement & recycling plants. There is one more grade 


Hardox® Extreme with a nominal hardness of 60 HRC and typical hardness of 650-700 HBW, intended for 


applications with extremely high demands on abrasion resistance. 


 Constituent (% max) 
Hardness 


 C Mn Si P S Cr Mo Ni B V 


Hardox® 
HiAce 


0.26 1.60 0.70 0.025 0.010 5.10 0.60 1.50 0.0050 - 425-475 
BHN 


Hardox® 
HiTemp 


0.30 1.60 0.70 0.025 0.010 4.00 1.50 1.50 0.0050 0.30 375-480 
BHN 


Hardox® 
Extreme 


0.47 1.50 0.70 0.015 0.010 1.20 0.80 2.50 0.0050 - 57-63 
HRC 


 


We would greatly appreciate it if you could kindly give this matter your attention 


 


IS 18809: 2024 - Page no. 3, 8.1 


Minimum core hardness shall be 90 percent of the guaranteed minimum surface hardness. 


Comments from SSAB: 


The definition of core hardness is not clearly specified, and the procedure for measuring hardness at the 


core is also not mentioned in the standard. 







Please find the procedure for measuring core hardness at SSAB. Request to suggest if this methodology 


can be used: 


The core hardness is defined as the average through thickness hardness in the plate/sheet center over a 


traverse length corresponding to 33% of the plate/sheet thickness (i.e., the inner 1/3 of the plate/sheet 


thickness). Measure the through hardness via Vickers hardness testing. 


 


We would greatly appreciate it if you could kindly give this matter your attention. 


 


IS 18809: 2024 - Page no. 3, 8.1.1. 


Hardness test to be conducted on sample drawn from the heat-treated sheet/plate.  For plates from 


plate mill, one test sample shall be taken from corner of each plate as-rolled. 


Comments from SSAB: 


Testing each individual plate from a corner is not commercially and technically viable. We do not test each 


individual plate, and not from the corner.  


SSAB hardness testing sampling method: At least one test specimen per heat and 40 tons. Sample is taken 


from the head or tail end of the plate. 


We would greatly appreciate it if you could kindly give this matter your attention. 


 


IS 18809: 2024 - Page no. 4 


 







Comments from SSAB: 


Is the depth of milling or grinding shown in the table maximum or minimum? What is acceptable 


tolerance? We request you to please have a look into this. 


We would greatly appreciate it if you could kindly give this matter your attention. 


 


IS 18809: 2024 - Page no. 5, 11.2 


Minor surface defects may be removed by the manufacturer by grinding provided that the thickness of 


the sheet/plate shall not go below the thickness tolerance specified at the spot where dressing is done. 


The grinding shall be even and smooth and shall be widened enough to remove sharp ridges. 


Comments from SSAB: 


SSAB brand Hardox®  grades conform to the surface standard EN 10163-2 Class A, subclass 1, which allows 


grinding below min. thickness. Please find the below table shown in EN 10163-2. 


 


 


We would greatly appreciate it if you could kindly give this matter your attention. 


 







There should be a standard requirement for flatness in wear plates mentioned in this code. 


Comments from SSAB: 


SSAB has five classes of flatness tolerances for Hardox®, depending on type of product and hardness. All 


classes conform to or exceed the specifications in the relevant standards. The flatness tolerances for class 


C, D and E fulfill the requirements in EN 10029, class A fulfills the requirements in EN 10051 and class B 


fulfills the requirements in EN 10051 and EN 10131. 


 


We would greatly appreciate it if you could kindly give this matter your attention. 
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Amendment Proposed-IS 15103_V1.docx






ORGANISATION- TATA STEEL, TUBES DIVISION

            REQUEST FOR AMENDMENT



Specification: IS 15103 : 2002 – FIRE RESISTANT STEEL - SPECIFICATION				       

 			      Proposed Draft Amendment No- 2



Page-3, Table-3 of AMENDEMENT NO. 2 IS 15103 : 2002 : Amendment required for revisiting Mo alloying elements percentage in steel including Tubes. 



		Sl.

No



		Clause/Sub Clause/

Para/Table/Fig.

Reference

		Existing Text

		Type of Modifications

(General/ Editorial/

Technical)

		Modifications Suggested   

		  Justification







		1































		IS 15103: 2002 Table 1 Chemical Composition 

(Clauses 6 and 7.1)  



		

As per Table-1 the Mo limits has been mentioned in the range of 0.25-0.35% for FR-Fe 410 and 0.25-0.45% for FR-Fe 490. 

 



		Technical

		

We propose the following: 



1. The range for Mo to be modified to 0.35% Max for FR-Fe 410 grade and 0.45% Max for FR-Fe 490 grade for Tube Making applications.



2. NIPPON STEEL TECHNICAL REPORT No. 90 July 2004 : 590MPa Class Fire-Resistant Steel for Building Structural Use:- The lower limit for Mo not included. The extract from the paper is attached for reference.



3. HIGH STRENGTH STEEL IN FIRE : D. A. Winful, National Structural Integrity Research Centre (NSIRC), Great Abington, Cambridge UK, Brunel University, London, UK & TWI. Ltd, Great Abington, Cambridge UK K.A. Cashell, Brunel University, London, UK A. M. Barnes & R. J. Pargeter, TWI. Ltd, Great Abington, Cambridge UK. Two

Other papers also referred.

		1. It will give flexibility to steel manufacturer to add Mo percent as per the need at the time of steel making for fire resistant application in the form of Hot Rolled Coils or Strips for Flat or Tube making applications.

2. The lower limit of Mo to be removed from the existing standard. 











 

NIPPON STEEL TECHNICAL REPORT No. 90 July 2004 : 590MPa Class Fire-Resistant Steel for Building Structural Use

 [image: ]



HIGH STRENGTH STEEL IN FIRE D. A. Winful, National Structural Integrity Research Centre (NSIRC), Great Abington, Cambridge UK, Brunel University, London, UK & TWI. Ltd, Great Abington, Cambridge UK K.A. Cashell, Brunel University, London, UK A. M. Barnes & R. J. Pargeter, TWI. Ltd, Great Abington, Cambridge UK[image: ]
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Mr. Aditya Das comment on IS 18513.docx
From: "Central Marks Department II" <cmd2@bis.gov.in>
To: "MTD MTD" <mtd@bis.gov.in>
Cc: "DDG Certification" <scgc@bis.org.in>, "BIS Hubli Branch Office" <hubo@bis.gov.in>
Sent: Friday, May 31, 2024 9:28:42 AM
Subject: Clarification required regarding clause on ageing period given in IS 18513:2023 (Hot-Dip Zinc-Aluminium-Magnesium Alloy Coated Steel Sheets, Plates and Strips)



Sir



1. This has reference to the above product for which an All India First application is under process under HUBO.



2. During discussions regarding the product manual of this product, of which a draft was shared with MTD and HUBO for comments on 18.04.2024, it was noted that:



i) Cl. 10.7 states that “The values mentioned against the requirements for different mechanical properties are applicable for the periods mentioned in Table 11 from the date, product is available for the shipment at manufacturer’s end”.



ii) Whereas Table 11 specifies “applicable non-ageing period” for three types and 18 grade designations of steel substrates ranging from 8 days up to 6 months. It is also mentioned that applicable non ageing period is applicable only for the type and designation mentioned in Table 11. For the remaining Type and designations, based on mutual agreement, non-ageing period can be applied.



3. Although it is understood that steels are subject to natural ageing which can affect its mechanical properties, the standard does not specify any criteria based on which compliance to the requirements given in Cl. 10.7/table 11 can be established.



4. Furthermore, from the perspective of product certification, samples of ISI marked products may be collected for testing even after the non-ageing period specified in Table 11 is over. Therefore, in the absence of any specific criteria in the standard, we are facing difficulty in specifying how instances of non-conformity to specified mechanical requirements in product samples collected after the non-ageing period has elapsed, should be treated during product certification.



5. In view of the above, MTD is requested to kindly advise in the matter. Technical suggestions are solicited specifically on the manner in which compliance to the requirement of Cl. 10.7/Table 11 can be established during initial assessment (grant of licence) and/or during surveillance, so that the product specific certification guidelines can be framed accordingly.



6. This may please be treated as URGENT.

 

(Aditya Das)

Scientist D/Jt Director, CMD-2

Head (CMD-2)



Head (MTD)



-------------------------------------------

केन्‍द्रीय मुहर विभाग-।।

CENTRAL MARKS DEPARTMENT-2

भारतीय मानक ब्‍यूरो
Bureau of Indian Standards

9, बहादुरशाह जफर मार्ग
9, Bahadur Shah Zafar Marg

नई दिल्‍ली -110002
NEW DELHI - 110002.

Ph: (011) 23230792/23215940.
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IS 15965 comments.xlsx
Commentdetail_2024-11-04

		Comment Detail

		Comment ID # MTD_2024-06-176161 | Jun 17, 2024 01:53:26 

		A. Basic Details

		1.  Name : SABYASACHI DHAR		5.  Doc No. / IS : IS 15965 : 2012

		2.  Email ID : sabyasachi@bis.org.in		6.  Technical Commitee : MTD 4

		3.  Contact No. : 9435114523		7.  Member Secretary : CHALLAKONDA VIDISHA

		4.  Organisation Details : N/A





		B. Comment Detail & Action Logs

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		1		1.1		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and the word 'typical' should be removed and the world would to be replaced by 'shall'

		Proposed Change/Modified Wordings						The  base metal thickness (BMT) of

								sheets and coils used for this application shall be from

								0.25 mm to 1.5 mm.

		Action Taken

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		2		11.3		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and thickness other than as specified in 11.1 should not be permitted

		Proposed Change/Modified Wordings						Sheets and coils of sizes other than those specified

								in  11.2 may be supplied, if agreed between

								the purchaser and the manufacturer.

		Action Taken

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		3		11.1		1		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						as per clause 5.1 of IS 15965 the substrate shall conform to IS 15961 . IS 15961 permits sheet and strip from 0.25 mm to 1.5mm thick only. hence IS 15965 should also be limited to it and the word 'typical' should be removed and the world would to be replaced by 'shall'

		Proposed Change/Modified Wordings						The

								base metal thickness (BMT) of sheets and coils

								used for this application shall be from 0.25 mm to

								1.5 mm.

		Action Taken
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CED comment - IS 2062 - to exclude sheet pile.docx
============ Forwarded message ============
From: CED BIS <ced@bis.gov.in>
To: "MTD Metallurgy"<mtd@bis.gov.in>
Cc: "DDG Standardization II"<ddgsss@bis.gov.in>, "HEAD MTD"<hmtd@bis.gov.in>, "Dheeraj Damachya"<d.damachya@bis.gov.in>
Date: Thu, 07 Nov 2024 10:47:38 +0530
Subject: Request for revision in IS 2062: 2011
============ Forwarded message ============

महोदय/ महोदया,

This is in reference to the published Indian Standards, IS  2062: 2011 ‘Hot rolled medium and high tensile structural steel - Specification (Seventh Revision)’ and IS 2314 (Part 1): 2023 ‘Steel Sheet Piling Section — Specification Part 1 Hot Rolled Sheet Pile (Second Revision)’.  It may be noted that the IS 2314 Part 1 is the ISS for the hot rolled steel sheet pile, however, the same is also covered in the scope of the IS 2062: 2011. 

It is therefore requested that after publication of IS 2314 (Part 1): 2023, revision is required in the IS 2062 to exclude hot rolled steel sheet pile from the scope of the standard so that further licenses would be granted through IS 2314 Part 1 only.

For reference, the Scope of IS 2314 is as below:

1.1 This standard covers the requirements for Z-type, U-type, flat-type, H-Type and Hat-Type profile of hot rolled steel sheet piling. 

1.2 Sectional properties of some of these sections as calculated with the nominal dimensions are also included

MTD is requested to do the needful in this regard.

आदर के साथ || With kind Regards

Dwaipayan Bhadra

H CED

सिविल अभियांत्रिकी विभाग || Civil Engineering Department
भारतीय मानक ब्यूरो || Bureau of Indian Standards






image16.emf
Mr. Saaqib rahi - is  2062 comments.docx


Mr. Saaqib rahi - is 2062 comments.docx


		Sl No.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		1

		8.1 

		Table 1 Note 9 

		Technical

		cmt_1731310949_6731b564f2f92.pdf
Description :-( EN 10025_ 2004 AND DIN 17100 _1980 )



		Comments/Suggestions along with Justification for the Proposed Change

		This standards along with the proposed revison drafts of IS 2062 have mentioned the determination of Nitrogen content as 0.012 percent in laddle analysis. however, ther e is no mention of tolerance which can be allowed in product analysis. If we look at EN 10025 : 2004 Table 5 , the allowed limit for Nitrogen in product analysis is 0.014 percent. Similarly if you look at DIN 17100 :1980 , Table 1 Note 2, where the max Nitrogen content is specified as 0.009 percent however this limit can be exceeded provided phosporus content per 0.001 percent nitrogen of 0.005 percent Phosphorus is below the maximum vcalue indicated in the Table is maintained. It again  puts a cap on maximum nitrogen content that is 0.012 percent in ladle analysis and 0.014 percent in Product analysis.The atachemnts of these standards are included.



		Proposed Change/Modified Wordings

		NOTE 9 of TABLE 1 may be modified as " Nitrogen Content of the steel shall not exceed 0.012 percent in ladle analysis and 0.014 percent in teh product analyis,  which shall be ensured by the manufacturer by occasional check analysis. For this an amnedment may be issued temporarily and also the same can be incorposted in revision documents MTD 04 (26191) P and  MTD 4(26191) which are two aprts of the same stnadardunder development.

Alternatively the changes proposed in the otehr coment may be incorporated



		2

		8.2 

		Table 1 Note 4 and Table 2 

		Technical

		GB/T STANDARD ATATCHED 



		Comments/Suggestions along with Justification for the Proposed Change

		The current standard IS 2062 and its revision under development MTD 04 (26191) P does not mention about the permissible variation in product analysis. If we look at GB/T 222 which is a general standard on permissible tolerances for chemical composition of steel products (non alloy steel except rimmed steel, low alloy and alloy steel products), which allows a tolerance of 0.005 percent Nitrogen in the product analysis for nitrogen contents 0.010 to 0.020 percent in its Table 1. 

Further , the current IS 2062 and the revised part 1 does not permit the calculation of CE on the final product. It is proposed that necessary deviations may be provided by mentioning the tolerance on the micro alloying elements.

Further it is proposed that standard similar to GB/T 222 may be formulated to provide the tolerances on compositional analysis in the final product at one place 





		Proposed Change/Modified Wordings

		It is proposed to include following in the Table 2 

Permissible variation in N : 0.005 PERCENT 
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Hridat Steel comment on IS 4454 part 1.docx
RE: Request for Appointment

Hrithik Dattani <hrithik@hridatsteel.com>

Wed, 06 Nov 2024 2:59:35 PM +0530Inbox

To "'MTD FOUR Metallurgical Engineering Department'"<mtd4@bis.gov.in>

Cc "Chandan Gurav"<info@hridatsteel.com>

Dear Ms Vidisha,

Good Day.

Wishing you a very happy new year.

In reference to the mail below and our meeting on 28/10/2024, I thank you once again for granting me an appointment on short notice and also for your time during our meeting.

As discussed, attached herewith please find the necessary information pertaining to my request to include 2 grades of patented music wires (high carbon spring steel wires) in the purview of IS 4454 Part-1. The 2 grades are Roslau Extra and Roslau Extra Extra. These grades are produced, by our supplier Stahl-und Drahtwerk Roslau GmbH (Germany), according to DIN 17223-1 1964. Since the grant of our BIS license (CM/L 4100071971) until now, we have been seeking NOC from the Ministry of Steel for the grades Roslau Extra and Roslau Extra Extra.

Attached please see the response which we have received today from TCQCO against our application for NOC. We have been instructed to request you to include the above-mentioned grades’ mechanical properties in IS 4454 Part 1.

Kindly look into the above matter and revert with your decision. For any further information or clarification, please contact me.

Thank you.

Regards, 

Hrithik Dattani

Hridat Steel

7A, Vyapar Bhavan,

P D’mello Road,

Mumbai- 400009

Tel: +91-22-66593565

Mobile: +91-9820574230

http://www.hridatsteel.com

 

From: MTD FOUR Metallurgical Engineering Department <mtd4@bis.gov.in>
Sent: 28 October 2024 12:27
To: Hrithik Dattani <hrithik@hridatsteel.com>
Subject: Re: Request for Appointment

 

Dear Sir,

Your meeting is scheduled today 28 October, 2024 at 2:15 PM.

 

Thanking You,

With kind regards,

चल्लाकोंडा विदिशा/ Challakonda Vidisha

वैज्ञानिक-सी/उप निदेशक/Scientist-C/Deputy Director

सदस्य सचिव/ Member Secretary MTD 04

धातुकर्म अभियांत्रिकी विभाग/ Metallurgical Engineering Department

भारतीय मानक ब्यूरो/ Bureau of Indian Standards (BIS)

9, बहादुरशाह जफर मार्ग, नई दिल्ली-110002/9, Bahadurshah Zafar Marg, New Delhi-110002

संपर्क : 011 2360 8408  www.bis.gov.in

 

---- On Mon, 28 Oct 2024 12:19:16 +0530 Hrithik Dattani <hrithik@hridatsteel.com> wrote ---

Dear Sir,

Good Day.

We, at Hridat Steel, import patented carbon steel wires from Germany. These wires are categorised under IS 4454 Part 1.

We have the necessary BIS license to import the above mentioned wires. However, there are 2 grades which are observed to be outside the purview of QCO and hence, we are required to obtain NOC from the Ministry Of Steel.

Since the quantities imported by us are small, we have been advised by FMCS to check with MTD for the possibility to include the 2 grades in the IS 4454 Part 1.

Please be so kind to grant me an appointment today to enable me to meet you to further explain the above matter. Your kind consideration will be very helpful.

Thank you.

Regards,

Hrithik Dattani
Hridat Steel



6 Attachment(s)

Download as ZipAdd To

Roslau Extra.pdf

93 KB

Roslau Extra Extra.pdf

92.2 KB

Roslau Chemistry Range- Patented Wires.pdf

380.8 KB

attachment4.eml

229.1 KB

attachment5.eml

227.7 KB

attachment6.eml

226.4 KB
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BIS Commenting_Posco Maharashtra Request for Inclusion Of high  frequency grades (1).doc
		Template for comments and secretariat observations

		Date: 

		Document: ISO/





		1

		2

		3

		4

		5

		6

		7



		MB1


		Clause/
Subclause/
Annex/Figure/Table
(e.g. 3.1, Table 2)

		Paragraph/
List item/
Note/
(e.g. Note 2)

		Type of com-ment2

		Comment (justification for change)

		Proposed change

		Secretariat observations
on each comment submitted





		TEMPLATE FOR SENDING COMMENTS ON BIS DOCUMENTS





		Date: 

		06.11.2024

		Document No.: 

		IS 648:2006

		Title of the Document:

		COLD ROLLED NON-ORIENTED ELECTRICAL STEEL SHEET AND STRIP ― FULLY PROCESSED TYPE ― SPECIFICATION



		Name of the Commentator/


Organization:

		POSCO Maharashtra Steel Pvt. Ltd.

		Abbreviation of the Commentator/Organization:

		-





(Comments on each clause/subclause/table/fig, etc be started on a fresh box.  Information in column 5 should include reasons for the comments/suggestions for modified wordings of the clauses when the existing text/provision is found not acceptable.  Adherence to this format facilitates Secretariat’s work)

		Abbreviation of the Commentator/Organization

		Clause/ Subclause No.


(e.g. 3.1)

		Paragraph No. /


Figure No. / 


Table No.


(e.g. Table 1)

		Type of Comment1)

		Comments/Suggestions along with Justification for the Proposed Change

		Proposed Change/Modified Wordings

		Committee Decision



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)







		POSCO Maharashtra Steel Pvt.Ltd.

		Clause No. 4

		AdditionalTable

		Te

		In current IS 648 2022 standard, there is no equivalent grade to NO 25-14 and NO 27-15

In EN standard DIN EN 10303:2016-02, NO 25-14 and NO 27-15 grades available in the list.


We have domestic enquiries for equivalent grade of NO 25-14 and NO 27-15

We are unable to produce & supply this grade, as there is no equivalent grade available in IS 648 standard.


So we are requesting inclusion of equivalent grade for NO 25-14 and NO 27-15

We can refer property characteristic same as to DIN EN 10303.

		Additional table need to be made in Clause 4.0 to include high frequency grades.

Refer Below snap from EN 10303

[image: image1.png]DIN EN 10303:2016-02
EN 10303:2015 (E)

Table 2 — Magnetic and technological characteristics of non-oriented strips

Designation Nominal Maximum specific Minimum magnetic Minimum Minimum Conventional
thickness total loss polarization at 50 Hz stacking | nhumber of density®
W/kg factor® bends
at
Frequency?
[Hz]

NO 5 0,05 45 1000 - - - 0,88 2 7,60
NO 10 0,10 13 400 - - - 091 2 7,60
NO 15 0,15 14 400 - - - 0,92 2 7,60

NO 20-13 0,20 13 400 1,47 1,58 1,68 0,93 2 7,60
NO 20-15 15 400 1,48 159 1,69
NO 25-14 0,25 14 400 1,48 159 1,69 0,94 2 7,60
NO 25-17 17 400 1,49 1,60 1,70
NO 27-15 027 15 400 148 159 1,69 0,94 2 7,60
NO27-18 18 400 1,49 1,60 1,70
NO 30-16 0,30 16 400 1,48 159 1,69 0,94 2 7,60
NO 30-19 19 400 1,49 1,60 1,70









		





1
MB = Member body (enter the ISO 3166 two-letter country code, e.g. CN for China)
** = ISO/CS editing unit


2
Type of comment:
ge = general
te = technical 
ed = editorial 


NB
Columns 1, 2, 4, 5 are compulsory.


page 1 of 2

FORM 13B (ISO) version 2001-09

1)
Type of comment:
ge = general
te = technical 
ed = editorial 


page 1 of 1

BIS electronic commenting template/version 2017/01
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POSCO Maharashtra clarification request_inclusions or changes proposed in IS 648 _2022 standard (COLD ROLLED NON-ORIENTED ELECTRICAL STEEL SHEET AND STRIP)_compressed.pdf


POSCO Maharashtra clarification request_inclusions or changes proposed in IS 648 
:2022 standard (COLD ROLLED NON-ORIENTED ELECTRICAL STEEL SHEET AND 
STRIP)


Dear Madam/Sir,
 
Greetings from POSCO Maharashtra Steel. 
 
I am Yogesh Sonawane (DGM-Technical Support, POSCO Maharashtra Steel). 
 
POSCO Maharashtra Steel is producing cold rolled non-grain oriented (CRNO) electrical steel, which
is used in various industries and applications. 
As Indian automotives are moving towards electrical vehicles, so we are developing localized high
frequency CRNO grades for automotive traction motor application. 
 
Currently two type of grades are under development which will be use in EVs. 
International Available Standard: DIN EN 10303:2016-02
Grades : NO 25-14 and NO 27-15 (Where thicknesses are 0.25 and 0.27 mm) 
 
Current available IS standard IS 648 : 2022 is not covered above grades and thickness (0.25mm and
0.27mm) so we need your/BIS guidance 
to produce and supply material as per BIS. (Currently IS 648 standard is under QCO) 
 
As per IS 648 : 2022, Table 1 Designation of Electrical Steel Grades, thickness covered are 0.35, 0.50
and 0.65 mm. 
Thickness/grades required for EV's (0.20, 0.25, 0.27. 0.30 mm) are not covered in table/grades.  
 
In IS 648 below the Table 1, under NOTES section, 3rd note is given as - 
" 
3.
In case any grade that is not covered in Table 1 can be considered, and if the grade designation as 
defined in clause 4 is followed and properties
are certified based on the values in Table 1 to the nearest thickness and then the next best grade w
ithin the table.
" 
So, can we consider 0.25 and 0.27 mm thickness are nearer thickness of 0.35mm and mark nearest
grades as ' 25C230' or '27C230' (examples) 
 
Above mentioned will be the temporary option / solution to produce and supply material for
trial/development purpose. 
 


Thu, 07 Nov 2024 3:45:46 PM +0530


To "mtd4"<mtd4@bis.gov.in>


YS
Yogesh Sonawane <yogesh.s@posco.net>


11/7/24, 4:05 PM POSCO Maharashtra clarification request_inclusions or changes proposed in IS 648 :2022 standard (COLD ROLLED NON-O…


about:blank 1/2







But, further we need to include high frequency CRNO grades in IS 648 : 2022 standard, in line with
available international standard ( EN 10303:2016-02).
This point was discussed during previous MTD/Panel meetings so we are requesting you to please
consider same for discussion in next meeting.
 
Please refer attached proposal in BIS commenting format and International EN standard for
reference.       
 
 
Regards, 
Yogesh Sonawane
9860446510
 
 


This e-mail and any attachments may contain confidential and/or privileged information. If you are
not the intended recipient or have received this e-mail in error, please immediately notify the
sender and destroy this e-mail and its attachments, if any, from your system. Any unauthorized
copying, disclosure or distribution of the materials in this e-mail and its attachments is strictly
forbidden.


  2 Attachment(s) • Download as Zip • Add To 


BIS Commenting_Posco Ma… .doc
210 KB • 


EN10303.pdf
1.7 MB • 


11/7/24, 4:05 PM POSCO Maharashtra clarification request_inclusions or changes proposed in IS 648 :2022 standard (COLD ROLLED NON-O…


about:blank 2/2
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Dongkuk Coated Metal Co Ltd_request for inclusion of higher thickness within IS 15961.pdf


    


 
Factory: 102, Sinseon-ro, Nam-gu, Busan, Korea                                                         Page 1 of 1                                  
 


  


Ferrum Tower, 19, Eulji-ro 5-gil, Jung-gu, 
Seoul, Korea, Tel.  +82. 2. 317. 1114  


 


Date: 11-11-2024 


 
To, 
The Head (MTD), 
Bureau of Indian Standard, 
Manakalaya Building, 
9, Bahadur Shah Zafar Marg, 
New Delhi -110 102 
Email Id: mtd@bis.gov.in  
 


Dear Sir, 


Sub:  Request for inclusion of higher thickness of “Hot Dip Aluminum Zinc Alloy 
Metallic Coated Steel Strip (Plain)” product within the scope of IS 15961:2012.  


 
1. We, M/s Dongkuk Coated Metal Co. Ltd. based at South Korea are manufacturer of steel 
product namely “Hot Dip Aluminum Zinc Alloy Metallic Coated Steel Strip (Plain)” and has 
obtained ISI certification marks license under Foreign Manufacturer Certification Scheme 
(FMCS) vide CM/L-4100040556 for our Busan factory. 
 
2. Presently, the scope of IS 15961:2012 covers only 1.5 mm thickness, whereas there is a 
demand of higher thickness (1.6mm, 2.0 mm & 2.5 mm) of Hot Dip Aluminum Zinc Alloy Metallic 
Coated Steel Strip (Plain) in the market. This higher thickness steel product is mainly used for 
making solar panel and Electric Panel. 


3. In view of the demand in the market, we are producing Hot Dip Aluminum Zinc Alloy Metallic 
Coated Steel Strip (Plain) with thickness of 1.6mm, 2.0 mm and 2.5 mm as per ASTM A792. 
Since scope of IS 15961:2012 does not cover thickness more than 1.5 mm, so higher thickness 
of this product cannot be produced as per IS 15961:2012 and ISI marks also cannot be applied.  


4. Therefore, we request your goodself to initiate the process to include thickness upto 2.5 mm 
within the scope of IS 15961:2012. Should your goodself require any support in this regard, we 
shall be happy to provide the same.  


 


Thanking you, 


Yours Sincerely, 
For Dongkuk Coated Metal Co. Ltd. 
 


 


(Durgesh Kumar Srivastava) 
Authorized Indian Representative 
C/o Dongkuk Steel India Private Limited 
Plot No. B-3/2, Ecotech-I Extension, Kasna, Greater Noida-201 310 
Mob: 9711608743, Tel (Dir): 0120-6910103  
E-mail: durgesh.srivastava@dongkuk.com 



mailto:mtd@bis.gov.in

mailto:durgesh.srivastava@dongkuk.com



				2024-11-11T12:14:10+0530

		DURGESH KUMAR SRIVASTAVA
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IS 3502 comment - Mr. Deepak Gupta.docx
============ Forwarded message ============
From: Gupta, Deepak - AM/NS India - Quality (HAZ) <Deepak.Gupta@amns.in>
To: "Challakonda Vidisha"<challakonda@bis.gov.in>
Cc: "Dave, Kalpesh - AM/NS India - QA/QC (HAZ)"<Kalpesh.Dave@amns.in>
Date: Fri, 08 Nov 2024 18:33:51 +0530
Subject: Reference Tolerances of IS 3502: 2009
============ Forwarded message ============



Dear Vidisha,

 

Our enquiry handling team has come across a discrepancy given below and this need to be corrected by an amendment:

 

Upon reviewing the IS 3502: 2009 specification for steel chequered plates, it has been noticed  that clause 2 references IS/ISO 7452: 2002 for tolerances on dimensions and shapes of hot-rolled structural steel plates. However, as per IS 16998: 2018 (Reaffirmed 2023), which supersedes IS/ISO 7452: 2002, clause 1 (scope) explicitly states that “the international standard does not include continuous mill products, custom-made plates, or chequer plates”.

 

Therefore, it is necessary to amend the IS 3502: 2009 standard specification and replace IS/ISO 7452: 2002 given under references by IS 1852: 1985 in IS 3502: 2009 specification for “Rolling and cutting tolerances for hot rolled steel products”.

 

Given below are the relevant standards and the referenced clauses in enclosed in red box for reference:

 

1. IS 3502: 2009 (Reaffirmed 2021)

2. IS 16998: 2018 (ISO 7452: 2013) [Reaffirmed: 2023]

3. IS 1852: 1985 [Reaffirmed: 2023]
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IS 18316 Comment- SHivam Ahuja.xlsx
Commentdetail_2024-11-27

		Comment ID # MTD_2024-07-269629 | Jul 26, 2024 04:13:40 

		A. Basic Details

		1.  Name : SHIVAM AHUJA		5.  Doc No. / IS : : IS 18316

		2.  Email ID : shiaja.ger10@gmail.com		6.  Technical Commitee : MTD 04

		3.  Contact No. : 8574227056		7.  Member Secretary : Challakonda Vidisha 

		4.  Organisation Details :  Bureau of Indian Standards

		B. Comment Detail & Action Logs

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		1		6		Manufacture		Technical		N/A

		Comments/Suggestions along with Justification for the Proposed Change						IS 14650:2023 has been formulated which covers all Unalloyed and Alloy Steels Semi-Finished Products for Re-rolling into Hot Rolled Products



								Thus, semi-finished products used for Hot Rolling into Strips for INTENDED FOR PROCESSING OF SEMI/FULLY PROCESSED NON-GRAIN ORIENTED ELECTRICAL STEEL OR FULLY PROCESSED GRAIN ORIENTED ELECTRICAL STEEL as per IS 18316:2023 are also covered under IS 14650:2023.







								Thus, Reference of IS 14650:2023 shall be given in IS 18316:2023 with regards to Steel used for manufacturing of products covered under IS 18316:2023

		Proposed Change/Modified Wordings						Cl.6. The present clause may be renumbered as Cl.6.1 and a new cl 6.2 with the followiung text:







								" Steels used for the manufacturing of Hot Rolled Strips shall conform to the requirements of IS 14650:2023" 
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		Comment ID # MTD_2024-07-265909 | Jul 26, 2024 04:09:45 

		A. Basic Details

		1.  Name : SHIVAM AHUJA		5.  Doc No. / IS : : IS 18384

		2.  Email ID : shiaja.ger10@gmail.com		6.  Technical Commitee : MTD 04

		3.  Contact No. : 8574227056		7.  Member Secretary : Challakonda Vidisha

		4.  Organisation Details :Bureau of Indian Stanadards

		B. Comment Detail & Action Logs

		SNo.		Clause / Subclause No.		Paragraph No./Figure No./Table No.		Type of Comment		Attachment

		1		7		Manufacture		General		N/A

		Comments/Suggestions along with Justification for the Proposed Change						IS 14650:2023 has been formulated which covers all Unalloyed and Alloy Steels Semi-Finished Products for Re-rolling into Hot Rolled Products



								Thus, semi-finished products used for Hot Rolling into Strips, Sheets and Plates for Weded Steel Pipes for Pipeline Transformation Systems as per IS 183484:2023 are also covered under IS 14650:2023.







								Thus, Reference of IS 14650:2023 shall be given in IS 18384:2023 with regards to Steel used for manufacturing of products covered under IS 18384:2023

		Proposed Change/Modified Wordings						cl.7.1 may be read as cl.7.2 and the following clauses may be renumebred accordingly. The following text shall be added under cl.7.1 :



								" Steels used for the manufacturing of the product shall conform to IS 14650:2023"
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Indian Standard

ELECTROLYTIC Zn-Ni ALLOY COATED STEEL SHEET AND STRIP FOR AUTOMOBILE USE

1. SCOPE

This standard covers the requirements of hot rolled & cold reduced carbon metal sheets and strips coated with Zn-Ni alloy by electrolytic process.

2. REFERENCES

The Indian Standards listed in Annex A contain provisions, which through references in this text constitute provisions of his standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of these standards.

3. TERMINOLOGY

For the purpose of this standard the definitions given in IS 1956 (Part 4), IS 513 (Part 1), IS 513 (Part 2), IS 1079, IS 5986, IS 3531, IS 3554 and the following shall apply.

3.1 Thickness of Sheet/Strip/Plate – The thickness of a hot-dip galvanized coated steels may be specified as a combination of the base metal and metallic coating, or as the base metal alone. The purchaser shall indicate on the order which method of specifying thickness is required. In the event that the purchaser does not indicate any preference, the thickness as a combination of a base metal and coating shall be provided.

3.2 Coating Mass – The amount of coating expressed in grams per unit surface area of sheet (g/m2) 

3.3 Product – Hot-rolled or cold-reduced carbon steel sheet, plate, strip (hereafter referred to as steel sheet, plate and strip) coated with Zn-Ni alloy by electrolytic process.



4. DESIGNATIONS

4.1 Coating Class

Coating class is expressed in EZN “XXX” where “XXX” is the coating mass in g/m2.

4.2 Steel Grade

Steel Sheets, plates and strips covered by this standard shall be designated by the type of base metal used for coating. The grade, therefore, are classified as given in Table 1 for coated steels with cold substrate and Table 2 for coated steels with hot-rolled substrate.

4.3 Designation of Galvanized/Galvannealed Hot-rolled and Cold-Reduced carbon Steel Sheet, Plate and Strip

The designation of the steel sheet, plate and strip covered in the standard involves of base metal and the coating class separated by ‘hyphen’.



EXAMPLE -- Cold-reduced carbon steel sheet base metal of carbon steel grade: ISC410LA electroplyted with coating class of EZN070, the designation of that product will be: ISC410LA-EZN070.

Coating Type

The steel sheet and strip shall consist of two types; equally coated on both sides (hereafter referred to as equal coating), and coated on one side only (hereafter referred to as one-side coating).



Designation and average mass of coating on each side

The designations of coating mass on each side shall be as shown in Table 3. The coating mass shall ne tested in accordance in 19.2 and the average mass by one side triple-spot test means the average value of the coating mass on one side (same surface of the test material) measured at the three sample specimens.



4.3.1 Nickel content of coating

The nickel content of coating shall be greater or equal to 11% and less or equal to 15%



Representation of the coating mass

The coating mass for each side shall be represented as follows:

a) Steel sheet: “Coating mass designation for top surface/ Coating mass designation for bottom surface” of the steel sheet (Example 17/17).

b) Steel strip: “Coating mass designation for outside surface/ Coating mass designation for inside 

surface” of coil (Example 25/25). 

c) In the case of one-side coating, mark “S” instead of coating mass designation (Example S/17).



4.4 SURFACE FINISH

The surface finish of a steel, plate and strip shall be specified by the mean surface roughness (Ra) and determined in accordance with IS 15262; the classification describing the surface finish shall be as given below:



		Sl No.

		Surface Finish Class

		Surface Finish Designation

		Surface Roughness, µm



		(1)

		(2)

		(3)

		(4)



		i)

		Dull Finish

		D

		0.5≤ Ra≤2.0



		

		

		C

		0.5≤ Ra≤1.5



		NOTES 

1 Surface roughness specification for surface finish designation D is not specified. But a surface roughness range, which is commonly used, is given as an informative reference instead.

2 Surface roughness designation C shall be specified when a controlled surface roughness is required to ensure in the coated film distinct ness of the image of appearance, gloss and image clarity.







5. SUPPLY OF MATERIAL

5.1 The general requirements relating to supply of steel sheet and strip shall conform to IS 8910.



5.2 The ageing properties of steel sheet and strip shall be non-ageing or delayed ageing, as given in Table 3.



Non-ageing means that specified steel sheet and strip shall meet the requirements of tensile strength, yield point or proof stress, elongation, and mean plastic strain ration specified in Table 10 or Table 11, and shall have no occurrence of stretcher strain for twelve months after manufacturing. Delayed ageing means that specified steel sheet and strip shall have no occurrence of stretcher strain for at least three months after manufacturing, when stored at room temperature.

The manufactured date, which is the starting point of the period of non-ageing or delayed ageing, should be marked with a label or by some other arrangement, so it is recognizable for the users as well. The manufacturer and user should cooperate to ensure that the material be used up within the given time period.

The steel sheet and strip that are not specified for ageing properties may be subject to ageing in mechanical properties or to occurrence of stretcher strain, even under room-temperature storage, so the soonest possible use is recommended.



6. MANUFACTURE

6.1 Processes used in steel making, rolling and manufacturing process of electrolytic coating shall be left to the discretion of the manufacturer, unless there is a restriction on the steel grades or as per mutual agreement between the purchaser and the manufacturer.



7. CHEMICAL COMPOSITION

7.1 Ladle Analysis

The ladle analysis of the base metal of steel sheet and strip shall be as per the requirements given in Table 4A or Table 4B, when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method. In case of dispute the procedure given in the relevant part of IS 228 shall be the referee method.



7.2 Product Analysis

Permissible variation in case of product analysis from the limits specified in Table 4A and Table 4B shall be as given in Table 5.



8. MECHANICAL PROPERTIES 

8.1 Tensile Test

8.1.1 Test Piece

Tensile test values apply to the direction and type of specimen mentioned in Table 6A and Table 6B.



9 COATING



9.1 Coating mass



The amount of coating mass expressed in grams per square meter given for each side (same surface) shall conform to the requirements specified in the Table 7.



9.1.1 Coating Mass Test



9.1.1.1 The coating mass of the product is to be tested by taking a sample piece from each coil approximately 300 mm in length from each coil, and cutting three test specimens, one from the mid-width position and one from each side, not closer than 50 mm to the side edge. The minimum area of the each of three specimens shall be 1200 mm2.

﻿

9.1.1.2 The coating mass shall be the arithmetic mean of three samples coating mass taken in accordance with 9.1.1.1. The least value of the three specimens should be at least 0.85 times of the minimum coating mass requirement of the respective coating designation. 



9.1.1.3 The coating mass shall be determined by X-ray fluorescence method (see IS 12860) or by weight loss (Gravimetric)method on a single surface (see IS 6745) by employing any suitable method for masking the second surface as agreed to between the manufacturer and the purchaser. In case of dispute the procedure agreed to between the manufacturer and the purchaser shall be the referee method.



9.1.1.4 When the purchaser wishes to relate the thickness of coating to the mass of coating then the coating thickness can be found from the coating weight (mass) by using the following relationships:



a) 1.00 g/m2 coating mass = 0.140 micrometer coating thickness; and

b) 1.00 micrometer coating thickness= 7.14 g/m2 coating mass.







Table 1 – Type and designation (for cold-rolled substrate)

		Type and designation

		Applicable nominal thickness



		Mild steel sheet

		ISC270C

		

0.4 to 3.2



		

		ISC270D

		



		

		ISC270E

		



		

		ISC270F

		

0.4 to 2.3



		

		ISC260G

		



		Bake-hardening type steel sheet

		ISC270H

		



		

		ISC340H

		



		Commercial type steel sheet

		ISC340W

		

0.4 to 3.2



		

		ISC370W

		



		

		ISC390W

		



		

		ISC440W

		0.4 to 2.3



		High yield ratio  type steel sheet

		ISC590R

		0.6  to  2.3



		High deep-drawing type steel sheet

		ISC340P

		

0.4 to 2.3



		

		ISC370P

		



		

		ISC390P

		



		

		ISC440P

		0.4 to 2.0
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Table 2 – Type and designation (for hot-rolled substrate)

Unit mm

		Type and designation

		Applicable nominal thickness



		Mild steel sheet

		ISH270C

		





1.6a)  to  3.2



		

		ISH270D

		



		

		ISH270E

		



		Commercial type steel sheet

		ISH310W

		



		

		ISH370W

		



		

		ISH400W

		



		

		ISH440W

		



		High yield ratio  type steel sheet



		ISH490R

		

1.6  to  2.3



		

		ISH540R

		



		

		ISH590R

		



		a) By agreement between the purchaser and the manufacturer, 1.4 mm and over may be applied	







Table 3 – Ageing Properties

		Type and designation

		Applicable nominal thickness



		Mild steel sheet

		ISC270C

		--



		

		ISC270D

		Delayed Ageing



		

		ISC270E

		Non-Ageing



		

		ISC270F

		Non-Ageing



		

		ISC260G

		Non-Ageing



		Bake-hardening type steel sheet

		ISC270H

		Delayed Ageing



		

		ISC340H

		Delayed Ageing



		Commercial type steel sheet

		ISC340W

		

--



		

		ISC370W

		



		

		ISC390W

		



		

		ISC440W

		



		High yield ratio  type steel sheet

		ISC590R

		--



		High deep-drawing type steel sheet

		ISC340P

		Non-Ageing



		

		ISC370P

		Non-Ageing



		

		ISC390P

		Non-Ageing



		

		ISC440P

		Non-Ageing







Table 4 – Surface finish class and designation

(Clause 4.4)

		Surface finish class

		Surface finish designation

		Surface Roughnessa)



		Dull finish

		Db)

		[Information only] 0.5 ≤ Ra ≤ 2.0



		

		C c)

		Wa ≤ 0.5,   0.5 ≤ Ra ≤ 1.2



		a) The surface roughness shall be specified by the arithmetic average roughness (Ra) and the arithmetic average waviness (Wa) in accordance with JIS B 0601: 2013

b) Surface roughness for surface finish designation Dis not specified. Instead, a commonly used surface roughness control range is give as the information.

c) Surface finish designation C shall be applied to a controlled surface roughness, where the distinctness of image on the coated film, such as appearance, gloss and image clarity, is required.  







Table 5 – Type and designation of chemical treatment

(Under 13.3)

		Type of chemical treatment

		Designation



		No treatment

		M



		Chromate free treatment a)

		NC



		Phosphor treatment (Chromate free)b)

		NP



		a) Chromate free treatment is a kind of chemical treatment which contain no hexavalent chromium.

b) Phosphor treatment (Chromate free) is a kind of chemical treatment with no hexavalent chromium on phosphor layer.







Table 6 – Type of oiling and designation

(Under 13.4)

		Type of oiling

		Designation



		Normal rust preventive oil a)

		O



		Special rust preventive oil

		High lubrication rust preventive oil b)

		L



		

		Solid lubricant c)

		K



		No oiling

		X



		a) Normal rust preventive oil means the usual rust preventive oil commonly used for steel sheet and strip for rust prevention.

b) High lubrication rust preventive oil means the rust preventive oil in combined use as press oil and rust preventive one. The kind of rust preventive oil is subject to agreement between the purchaser and the manufacturer.

c) Solid lubricant means the liniment for improvement of frictional characteristics in press work, and the kind of lubricant is subject to agreement between the purchaser and the manufacturer. 





 



Table 7– Coating mass designation and coating mass on each side

		Coating  mass designation

		Average mass by one side triple-spot test



		

		Minimum

		Maximum



		S

		--

		a)



		17

		17.0

		26.0



		25

		25.5

		37.5



		34

		34.0

		49.0



		a) Coating mass shall be 50 mg/m2 or under except for the edges











Table 6A

Tensile Strength, yield point or proof stress and elongation, amount of bake-hardening and mean plastic strain ratio (for cold rolled substrate)

		

Type and Designation

		Tensile Strength N/mm2

		Yield point or proof stress N/ mm2

		Elongation

(Applicable where the sum of coating mass designations for top and bottom surfaces in between 17 and 50)

%

		Elongation

(Applicable where the sum of coating mass designations for top and bottom surfaces in between 50 and 68)

%

		Amount of bake- Hardening N/mm2

		Test Piece

		Mean plastic strain ration a)

		Mean plastic strain ratio b)



		

		

		Nominal thickness

mm

		Nominal thickness 

mm

		Nominal thickness 

mm

		

		

		thickness mm

		thickness mm



		

		

		0.4 ≤ 0.8 ≥

		0.8 ≤ 1.0 ≥

		1.0 ≤ 3.2 ≥

		0.4 ≤ 0.6 ≥

		0.6 ≤

0.8 ≥

		0.8 ≤ 1.0 ≥

		1.0 ≤ 1.2 ≥

		1.2 ≤ 1.6 ≥

		1.6 ≤ 2.0 ≥

		2.0 ≤ 2.5 ≥

		2.5 ≤ 3.2 ≥

		0.4 ≤ 0.6 ≥

		0.6 ≤ 0.8 ≥

		0.8 ≤ 1.0 ≥

		1.0 ≤ 1.2 ≥

		1.2 ≤ 1.6 ≥

		1.6 ≤ 2.0 ≥

		2.0 ≤ 2.5 ≥

		2.5 ≤ 3.2 ≥

		

		

		0.8 ≤ 1.0 ≥

		0.8 ≤ 1.0 ≥

		0.8 ≤ 1.0 ≥

		0.8 ≤ 1.0 ≥



		Mild steel sheet

		INC270C

		





270 ≤

		145 ≤ 265 ≥

		135 ≤ 255 ≥

		125 ≤

245 ≥

		35 ≤

44 ≥

		36 ≤

45≥

		37 ≤

46 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

51 ≥

		41 ≤

53 ≥

		42 ≤

55 ≥

		34 ≤

43 ≥

		35 ≤

44 ≥

		36 ≤

45≥

		37 ≤

46 ≥

		38 ≤

47 ≥

		39 ≤

50 ≥

		40 ≤

52 ≥

		41 ≤

54 ≥

		







--

		JIS No. 5

Rolling derection

		-

		-

		-

		-



		

		INC270D

		

		135 ≤ 225 ≥

		125 ≤

215 ≥

		115 ≤

205 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

49 ≥

		41 ≤

50 ≥

		42 ≤

51 ≥

		43 ≤

53 ≥

		44 ≤

55 ≥

		45 ≤

57 ≥

		37 ≤

46 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

49 ≥

		41 ≤

50 ≥

		42 ≤

52 ≥

		43 ≤

53 ≥

		44 ≤

56 ≥

		

		

		1.0 ≤

		0.9 ≤

		0.9 ≤

		0.8 ≤



		

		INC270E

		

		130 ≤ 205 ≥

		120 ≤

195 ≥

		110 ≤

185 ≥

		40 ≤

48 ≥

		41 ≤

49 ≥

		42 ≤
50 ≥

		43 ≤

51 ≥

		44 ≤

52 ≥

		45 ≤

54 ≥

		46 ≤

56 ≥

		47 ≤

58 ≥

		39 ≤

47  ≥

		40 ≤

48 ≥

		41 ≤

49 ≥

		42 ≤

50 ≥

		43 ≤

51 ≥

		44 ≤

53 ≥

		45 ≤

55 ≥

		46 ≤

57 ≥

		

		

		1.2 ≤

		1.1 ≤

		1.1 ≤

		1.0 ≤



		

		INC270F

		

		120 ≤ 185 ≥

		110 ≤

175 ≥

		100 ≤

165 ≥

		42 ≤

50 ≥

		43 ≤

51 ≥

		44 ≤

52 ≥

		45 ≤

53 ≥

		46 ≤

54 ≥

		47 ≤

56 ≥

		48 ≤

58 ≥

		--

		41 ≤

49 ≥

		42 ≤

50 ≥

		43 ≤

51 ≥

		44 ≤

52 ≥

		45 ≤

53 ≥

		56 ≤

55 ≥

		47 ≤

57 ≥

		--

		

		

		1.4 ≤

		1.3 ≤

		1.3 ≤

		1.2 ≤



		

		INC260G

		260 ≤

		110 ≤ 175 ≥

		100 ≤

165 ≥

		90 ≤

155 ≥

		44 ≤

52 ≥

		45 ≤

53 ≥

		46 ≤

54 ≥

		47 ≤

55 ≥

		48 ≤

56 ≥

		49 ≤

58 ≥

		50 ≤

60 ≥

		--

		43 ≤

51 ≥

		44 ≤

52 ≥

		45 ≤

53 ≥

		46 ≤

54 ≥

		47 ≤

55 ≥

		48 ≤

57 ≥

		49 ≤

59 ≥

		--

		

		

		1.6 ≤

		1.5 ≤

		1.5 ≤

		1.4 ≤



		Bake-hardening type steel sheet

		INC270H

		270 ≤

		135 ≤ 225 ≥

		125 ≤

215 ≥

		115 ≤

205 ≥

		38 ≤

48 ≥

		39 ≤

49 ≥

		40 ≤

50 ≥

		41 ≤

51 ≥

		42 ≤

52 ≥

		43 ≤

		37 ≤

47 ≥

		38 ≤

48 ≥

		39 ≤

49 ≥

		40 ≤

50 ≥

		41 ≤

51 ≥

		42 ≤

		

30 ≤

		

		1.2 ≤

		1.1 ≤

		1.1 ≤

		1.0 ≤



		

		INC340H

		340 ≤

		185 ≤ 285 ≥

		175 ≤ 275 ≥

		165 ≤

265 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

46 ≥

		37 ≤

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

		

		JIS No. 5

Perpendicular  to rolling derection

		0.9 ≤

		0.8 ≤

		0.8 ≤

		0.7 ≤



		

		INC340W

		340 ≤

		205 ≤ 305 ≥

		195 ≤

295 ≥

		185 ≤

285 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

		30 ≤

40 ≥

		36 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

		





--

		

		





--

		





--

		





--

		





--



		Commercial type steel sheet

		INC370W

		370 ≤

		205 ≤ 305 ≥

		195 ≤

295 ≥

		185 ≤

285 ≥

		28 ≤

38 ≥

		29 ≤

39 ≥

		30 ≤

40 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

		27 ≤

37  ≥

		28 ≤

38 ≥

		29 ≤

39 ≥

		30 ≤

40 ≥

		31 ≤

41 ≥

		32 ≤

		

		

		

		

		

		



		

		INC390W

		390 ≤

		245 ≤ 355 ≥

		235 ≤

345 ≥

		225 ≤

355 ≥

		27 ≤

38 ≥

		28 ≤

39 ≥

		29 ≤

40 ≥

		30 ≤

41 ≥

		31 ≤

42 ≥

		32 ≤

		26 ≤

37 ≥

		27 ≤

38 ≥

		28 ≤

39 ≥

		29 ≤

40 ≥

		30 ≤

41 ≥

		31 ≤

		

		

		

		

		

		



		

		INC440W

		440 ≤

		285 ≤ 390 ≥

		275 ≤

380 ≥

		265 ≤

370 ≥

		24 ≤

36 ≥

		25 ≤

37 ≥

		26 ≤

38 ≥

		27 ≤

39 ≥

		28 ≤

40 ≥

		29 ≤

		23 ≤

35 ≥

		24 ≤

36 ≥

		25 ≤

37 ≥

		26 ≤

38 ≥

		27 ≤

39 ≥

		28 ≤

		

		

		

		

		

		



		High yield ratio type steel sheet

		INC590R

		590 ≤

		430 ≤ 580 ≥

		420 ≤

570 ≥

		410 ≤

560 ≥

		--

		15 ≤

30 ≥

		15 ≤

30 ≥

		16 ≤

31 ≥

		16 ≤

31 ≥

		16 ≤

		--

		14 ≤

29 ≥

		14 ≤

29 ≥

		15 ≤

30 ≥

		15 ≤

30 ≥

		15 ≤

		--

		

		--

		--

		--

		--



		High deep-drawing type steel sheet

		INC340P

		340 ≤

		165 ≤ 255 ≥

		155 ≤

245 ≥

		145 ≤

235 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

46 ≥

		37 ≤

47 ≥

		38 ≤

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

46 ≥

		37 ≤

		





--

		

		1.2 ≤

		1.1 ≤

		1.1 ≤

		1.0 ≤



		

		INC370P

		370 ≤

		175 ≤ 285 ≥

		165 ≤

255 ≥

		155 ≤

245 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43  ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

		30 ≤

40 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		35 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

		

		

		1.2 ≤

		1.1 ≤

		1.1 ≤

		1.0 ≤



		

		INC390P

		390 ≤

		205 ≤ 305 ≥

		195 ≤

295 ≥

		185 ≤

285 ≥

		29 ≤

40 ≥

		30 ≤

41 ≥

		31 ≤

42  ≥

		32 ≤

43 ≥

		35 ≤

44  ≥

		34 ≤

		28 ≤

39 ≥

		29 ≤

40 ≥

		30 ≤

41 ≥

		31 ≤

42 ≥

		32 ≤

43 ≥

		33 ≤

		

		

		1.2 ≤

		1.1 ≤

		1.1 ≤

		1.0 ≤



		

		INC440P

		440 ≤

		245 ≤ 355 ≥

		235 ≤

345 ≥

		225 ≤

335 ≥

		26 ≤

37 ≥

		27 ≤

38 ≥

		28 ≤

29 ≥

		29 ≤

40  ≥

		30 ≤

41 ≥

		31 ≤

		25 ≤

36 ≥

		26 ≤

37 ≥

		27 ≤

38 ≥

		28 ≤

39 ≥

		29 ≤

40 ≥

		30 ≤

		

		

		1.1 ≤

		1.0 ≤

		1.0 ≤

		0.9 ≤



		The applicable nominal thickness shall conform to Table 2

NOTE 1 N/mm2=1MPa

a) Applicable where the sum of coating mass designations for top and bottom surfaces is between 17 and 50

b) Applicable where the sum of coating mass designations for top and bottom surfaces is between 50 and 68










Table 6B

Tensile Strength, yield point or proof stress and elongation (for hot rolled substrate)



		Type and Designation

		Tensile Strength N/mm2

		Yield point or proof stress N/ mm2



		Elongation

(Applicable where the sum of coating mass designations for top and bottom surfaces in between 17 and 50)

%

		Elongation

(Applicable where the sum of coating mass designations for top and bottom surfaces in between 50 and 68) %

		Test Piece



		

		

		Nominal thickness

mm



		Nominal thickness

mm

		Nominal thickness 

mm

		



		

		

		1.4 ≤ 1.6 ≥

		1.6 ≤ 2.0 ≥

		2.0 ≤ 2.5 ≥

		2.5 ≤ 3.2 ≥

		3.2

		1.4 ≤ 1.6 ≥

		1.6 ≤ 2.0 ≥

		2.0 ≤ 2.5 ≥

		2.5 ≤ 3.2 ≥

		3.2

		1.4 ≤ 1.6 ≥

		1.6 ≤ 2.0 ≥

		2.0 ≤ 2.5 ≥

		2.5 ≤ 3.2 ≥

		3.2

		



		Mild steel sheet

		INH270C

		





270 ≤

		205 ≤ 325 ≥

		195 ≤ 315 ≥

		125 ≤

245 ≥

		35 ≤

44 ≥

		36 ≤

45≥

		37 ≤

46 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

51 ≥

		41 ≤

53 ≥

		42 ≤

55 ≥

		34 ≤

43 ≥

		35 ≤

44 ≥

		36 ≤

45≥

		37 ≤

46 ≥

		JIS No. 5

Rolling derection



		

		INH270D

		

		195 ≤ 305 ≥

		125 ≤

215 ≥

		115 ≤

205 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

49 ≥

		41 ≤

50 ≥

		42 ≤

51 ≥

		43 ≤

53 ≥

		44 ≤

55 ≥

		45 ≤

57 ≥

		37 ≤

46 ≥

		38 ≤

47 ≥

		39 ≤

48 ≥

		40 ≤

49 ≥

		



		

		INH270E

		

		175 ≤ 275 ≥

		120 ≤

195 ≥

		110 ≤

185 ≥

		40 ≤

48 ≥

		41 ≤

49 ≥

		42 ≤
50 ≥

		43 ≤

51 ≥

		44 ≤

52 ≥

		45 ≤

54 ≥

		46 ≤

56 ≥

		47 ≤

58 ≥

		39 ≤

47  ≥

		40 ≤

48 ≥

		41 ≤

49 ≥

		42 ≤

50 ≥

		



		Commercial type steel sheet

		INH310W

		310 ≤

		205 ≤ 325 ≥

		195 ≤

295 ≥

		185 ≤

285 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		34 ≤

44 ≥

		35 ≤

45 ≥

		36 ≤

		

		

		30 ≤

40 ≥

		36 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

43 ≥

		



		

		INH370W

		370 ≤

		235 ≤ 355 ≥

		195 ≤

295 ≥

		185 ≤

285 ≥

		28 ≤

38 ≥

		29 ≤

39 ≥

		30 ≤

40 ≥

		31 ≤

41 ≥

		32 ≤

42 ≥

		33 ≤

		

		

		27 ≤

37  ≥

		28 ≤

38 ≥

		29 ≤

39 ≥

		30 ≤

40 ≥

		



		

		INH400W

		400 ≤

		255 ≤ 375 ≥

		235 ≤

345 ≥

		225 ≤

355 ≥

		27 ≤

38 ≥

		28 ≤

39 ≥

		29 ≤

40 ≥

		30 ≤

41 ≥

		31 ≤

42 ≥

		32 ≤

		

		

		26 ≤

37 ≥

		27 ≤

38 ≥

		28 ≤

39 ≥

		29 ≤

40 ≥

		



		

		INH440W

		440 ≤

		295 ≤ 410 ≥

		275 ≤

380 ≥

		265 ≤

370 ≥

		24 ≤

36 ≥

		25 ≤

37 ≥

		26 ≤

38 ≥

		27 ≤

39 ≥

		28 ≤

40 ≥

		29 ≤

		

		

		23 ≤

35 ≥

		24 ≤

36 ≥

		25 ≤

37 ≥

		26 ≤

38 ≥

		



		High yield ratio type steel sheet

		INH490R

		490 ≤

		

--

		420 ≤

570 ≥

		410 ≤

560 ≥

		

--

		

--

		

--

		16 ≤

31 ≥

		16 ≤

31 ≥

		16 ≤

		

--

		

--

		--

		20 ≤

34 ≥

		

--

		

--

		JIS No. 5

Perpendicular  to rolling derection



		

		INH540R

		540 ≤

		

		420 ≤

570 ≥

		420 ≤

570 ≥

		

		

		

		

		

		

		

		

		

		17 ≤

31

		

		

		



		

		INH590R

		590 ≤

		

		420 ≤

570 ≥

		420 ≤

570 ≥

		

		

		

		

		

		

		

		

		

		15 ≤

29
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Standard Specification for Hot Dip Aluminium Silicon Alloy Coated Steel Sheet and Strip

1.  Scope 

This document applies to the minimum requirements for steel sheets, in coils and cut lengths, metallic-coated by the continuous hot-dip process, with aluminium-silicon alloy coating. 

The product is intended for applications requiring heat resistance and also for both corrosion and heat resistance.  The steel sheet is produced in several quality designations and grades, coating mass, surface treatments and coating finish conditions designed to be compatible with differing application requirements.



2. Reference 

The following standards contain provisions which through this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS Standard No. 

		Title 



		228(Various parts) 

		Method for chemical analysis of steel 



		513 (Part 1) : 2016 

		Cold reduced carbon steel sheet and strip: Part 1 Cold forming and 

drawing purpose (sixth revision) 



		513 (Part 2) : 2016 

		Cold reduced carbon steel sheet and strip : Part 2 High tensile and multi-phase steel (sixth revision) 



		1501 Part 1:2020/ 

ISO 6507-1:2018 

		Metallic materials - Vickers hardness test Part 1 test method (fifth revision) 



		1586 Part 1:2018/ 

ISO 6508-1:2016 

		Metallic materials- Rockwell hardness test Part 1 test method 

(fifth revision) 



		1608 (Part 1) : 2022/ 

ISO 6892-1 : 2019 

		Metallic materials – Tensile testing : Part 1 Method of test at room temperature (fifth revision) 



		1956 (Part 4) : 2013 

		Glossary of terms relating to iron and steel : Part 4 Flat products 

(second revision) 



		2629:1985 

		Recommended practice for hot- dip galvanizing of iron and steel (first revision) 



		8910 : 2022 / 

ISO 404:2013 

		General technical delivery requirements for steel and steel products 

(second revision) 



		11999:2022/ 

ISO 10113:2020 

		Method for determination of plastic strain ratio “r” for sheet metals 

(Second revision) 



		12860 : 1989 

		Metallic coating thickness by X-Ray fluorescence technique method — Determination 



		15262:2002/ 

ISO 4287 : 1997 

		Geometrical product specifications (GPS)-surface texture, definitions, and surface texture parameters 



		15756: 2022/ 

ISO 10275:2020 

		Metallic materials - Sheet and strip - Determination of tensile strain hardening exponent (second revision) 



		IS/ISO 16163: 2012 

		Continuously hot - Dipped coated steel sheet products - Dimensional and shape tolerances (first revision) 



		IS 2590: 1987

		Specification for Primary aluminium ingots for remelting for general engineering purposes



		IS 617 : 1994 (Amd 2022)









		Specification for Cast aluminium and its alloy ingots and castings for general engineering purposes







3. Terminology 



For this standard, the definitions given in IS 1956 (Part 4), IS 3531, IS 3554, IS 513 (Part 1 & Part 2), IS 18385, IS 18513 and the following definitions shall apply.

3.1 Thickness of Sheet - The thickness of  Aluminium-Silicon alloy-coated steel sheet shall be specified as a combination of the base metal and metallic coating, or as the base metal alone. The purchaser shall indicate on the order which method of specifying thickness is required. If the purchaser does not indicate any preference, the thickness as a combination of the base metal and coating will be provided.  Annex A describes the requirements for specifying the thickness as base metal alone.

3.2 Coating Mass - The amount of coating expressed in grams per unit surface area of the sheet (g/m2). 

3.3 Product - Hot Dip Aluminium-Silicon alloy coated cold reduced carbon steel sheet and strip.

3.4 Differential coating - Coating is deliberately produced to have a different coating mass on each surface.

3.5 Structural - Base-metal quality intended for parts needing guaranteed mechanical properties and where simple forming may be involved. 

3.6 Normal Spangle – Coating formed as a result of the unrestricted growth of Aluminium-Silicon alloy crystals during normal solidification. 

3.7 Equivalent Coating Thickness -  Total thickness of coating mass applied on both surfaces. 



4. Dimensions 

4.1 Aluminium-Silicon alloy coated steel sheet is produced in thicknesses from 0.40 mm to 3.00 mm inclusive after coating, and in widths of 600 mm and over in coils and cut lengths. Aluminium - Silicon alloy-coated steel coil & sheet less than 600 mm wide, slit from a wide coil and further cut into required lengths. 



5. Designations 

5.1 Base Metal Grade – Aluminium-silicon alloy coated steel sheets and strips covered by this standard shall be designated by the type of base metal used for coating. The grades, therefore, are classified as given in Table-1 for coated steels with cold substrate. Aluminium -Silicon alloy coating can also be applied on Hot rolled and pickled substrates and the acceptance criteria for such products is as per the mutual agreement between the purchaser and the manufacturer. 

5.2 Coating Class – Expressed as ASXXX, Where AS stands for Aluminium-Silicon alloy coated and XXX Stands for coating mass g/m2. The coating class shall be as per Table 2.

5.3 Coating Type – The coating bath metal used to produce Aluminium-Silicon coated steel sheet and strip shall contain 5 – 11 % Silicon, and the balance Aluminium. Other alloying additions can be added to the bath based on the agreement between the purchaser and the manufacturer. 

5.4 Surface Finish – The surface finish shall be as per Table 3

5.5 Surface Treatment – The surface treatment shall be as per Table 4



6. Supply of Material

[bookmark: _Hlk132105981]The general requirements relating to the supply of Aluminium-Silicon alloy coated steel sheets and Strip shall conform to IS 8910.



7. Manufacture 

7.1 Processes used in steel making, rolling, and manufacturing process of hot dip of Aluminium -Silicon Alloy coating shall be left to the discretion of the manufacturer unless there is a restriction on the steel grades or as per mutual agreement between purchaser and manufacturer. 

7.2 For the hot-dip coating process, cold-rolled substrates shall be used. 

7.3 The strip is dipped in a suitable bath of molten metal alloys of Aluminium-SIlicon at a temperature suitable to produce a complete and uniform adherent coating.

7.4 The ingots of Aluminium & Aluminium alloys should conform used for molten bath for dipping shall confirm to grades specified in IS 2590 & IS 617 respectively. In case of Aluminium Silicon alloy ingot of required composition,  it properties and composition shall be as per the mutual agreement between the purchaser and the manufacturer. 



8. Chemical Composition 

8.1  Ladle Analysis - The ladle analysis of the base metal of steel sheet and strip shall be as per the requirements given in Table 5 for cold rolled substrate when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method. In case of dispute, the procedure given in the relevant part of IS 228 shall be the referee method. One sample is to be tested for a ladle. 

8.2 Product Analysis - Permissible variation in the case of product analysis, after stripping of coating, from the limits specified in Table 5 shall be as given in Table 6.



9. Coating Properties 

9.1 Coating Mass - The coating mass expressed in grams per square metre given for both surfaces shall conform to the requirements specified in Table 2. The maximum coating mass may be agreed upon between the purchaser and the manufacturer. Differentially coated products can be mutually agreed upon between the purchaser and manufacturer. 

9.2 Coating Mass Test - 

9.2.1. The coating mass of the product is to be tested by taking a sample piece from each mother coil approximately 300 mm in length and in full width, and cutting three test specimens, one from the mid-width position and one from each side, not closer than 50 mm to the side edge. The minimum area of each of the three specimens shall be 1200 mm2.

9.2.2. The coating mass is the triple spot test result which shall be the average coating mass found on the three specimens taken in accordance with 9.2.1. However, the minimum of three coating values should comply with the single spot test requirements of the coating designation. For narrow strips, which have been slit from a wide hot dip Aluminium-Silicon alloy-coated coil, only a single spot test is applicable and should comply with the minimum requirement of the coating designation.  

9.2.3. The coating mass shall be determined by the X-ray fluorescence method (see IS 12860) or by weight loss (Gravimetric) method as per any one of the methods specified in Annex B.1 & Annex B.2. In the case of differential coating, the coating mass of the product is to be tested by the X-ray fluorescence method only.

9.2.4. If required, an Alloy layer test can be conducted as per Annex B.3

9.2.5. Other relevant international or customer-specific standard test methods can be applied to determine the coating mass, based on the mutual agreement between the purchaser and the manufacturer. 

9.3 Adherence Test -

9. 

9.2. 

9.3. 

9.3.1. Aluminium-silicon alloy-coated steel sheet shall be capable of being bent in any direction, in accordance with the mandrel diameter requirements of Table 7, without flaking of the coating on the outside of the bend. Flaking of the coating within 7 mm from the edge shall not be a cause for rejection. Subject to mutual agreement between purchaser and manufacturer, stricter conditions can be applied. 

9.3.2. One sample is to be drawn from each mother coil or a lot of 50T or less processed under the identical conditions of a single ladle, hot & cold rolling conditions, thickness, width, coating, and process conditions at a hot dip galvanizing line. 

9.3.3. Any other applicable international or customer-specified coating adherence and powdering standard methods can be applied with suitable evaluation criteria, based on the mutual agreement between the purchaser and the manufacturer.  

9.4 Corrosion resistance for coating - On request, the corrosion resistance of the coating may be tested. The test conditions for the corrosion resistance test and evaluation criteria shall be in accordance with the agreement between the purchaser and the manufacturer or as per the established national , international or customer-specific standards.



10. Surface Treatment & Finish: 

10.1 Mill Passivation – When Specified, a chemical treatment is normally applied to Aluminium-Silicon alloy-coated steel sheets. However, the inhibiting characteristics of the treatment are limited and, if a shipment is received wet, the material shall be used immediately or dried. 

10.2 Oiling - When specified, the Aluminium-Silicon alloy-coated steel strip as produced shall be oiled to prevent marring and scratching of the soft surface during handling or shipping and to minimize wet storage stains.

NOTE: When an Aluminium-Silicon alloy-coated steel sheet has received a passivating treatment, oiling will further minimize the hazard of wet storage stain.

10.3 As agreed between the purchaser and the manufacturer, other applicable and suitable kinds of surface treatments can be applied. 

10.4 The surface finish can be presented as, as Coated surface finish without a skin pass and coated surface with a Skin pass finish. Based on end-use requirements, the purchaser and manufacturer decide upon and mutually agree on the kind of surface finish requirements. 



11. Mechanical Properties:

11.1 Test Frequency – Specimen for mechanical properties shall be drawn from each mother coil or a lot of 50T or less processed under the identical conditions of a single ladle, hot & cold rolling conditions, thickness, width, coating, and process conditions at a hot dip galvanizing line.

11.2 Tensile Test 

11.2.1 Tensile Test Specimen – Tensile test values apply to the direction and type of specimen mentioned in Table 8. Strips having a width of 250 mm and below shall be tested longitudinally.

11.2.2 Testing – Tensile test to be conducted as IS 1608 (Part 1) at room temperature and Tensile properties i.e., Yield Strength, Tensile Strength & % Elongation shall meet the requirements specified in Tables 8. The yield strength value applies to 0.2% of proof stress and if Yield stress is not clearly defined, otherwise the value applies to lower yield stress or upper yield stress based on mutual agreement between purchaser and manufacturer. 

11.2.3 When specified by the purchaser, the tensile test can be omitted. 

11.3 Plastic Strain ratio (r-90)

11.3.1 The plastic strain ratio, an index of draw ability (r-90), shall apply to a thickness between 0.50 mm to 2.00 mm. For thicknesses more than 1.00 mm, the r-90 value is reduced by 0.10 and if required, for the thickness more than 2.0mm, the r-90 value is reduced by 0.20.

11.3.2 The plastic strain ratio shall be checked in accordance with IS 11999 and results shall conform to as given in Table 8

11.3.3 When specified by the purchaser, the Plastic strain ratio test can be omitted. 

11.4 Tensile Strain Hardening Exponent (n-90)

11.4.1 The tensile strain hardening is an index of the stretchability (n-90), which shall be applicable to a thickness between 0.50 mm and 2.00 mm. If required, for a thickness of more than 2.00 mm, the n-90 is reduced by 0.02.

11.4.2 The tensile strain hardening component shall be checked in accordance with IS 15756 and results shall conform to as given in Table 8

11.4.3 When specified by the purchaser, the tensile strain hardening exponent test can be omitted. 

11.5 Bake Hardening Index (BH)

11.5.1 Bake hardening index shall be tested as per Annex C and the minimum BH value shall as be given in Tables 8.

11.6 Bend Test  

11.6.1 If specified by the purchaser, Bend test shall be carried out in accordance with IS 1599 for the cold rolled substrate. 

11.6.2 The angle of bend and the internal diameter for the different grades of material shall be as per the mutual agreement between the purchaser and the manufacturer.

11.6.3 The axis of the bend shall be in the direction of rolling. The test pieces shall be deemed to have passed the test if the outer convex surface is free from cracks.

11.6.4 Bend test is applicable to fully annealed steel products only. 

11.7 Hardness Test

11.7.1 If specified by the purchaser, the hardness test shall be out in accordance with IS 1586 for Rockwell Hardness and as per IS 1501 for Vickers Hardness.  The evaluation criteria shall be subject to mutual agreement between the purchaser and the manufacturer. 

11.8 Ageing period – The values mentioned against the different mechanical properties’ requirements are applicable for the periods mentioned in Table 9 from the date ,the product is available for the shipment at manufacturer’s end. 

11.9 Thickness for calculating tensile properties and bake hardening properties shall be either one of the following. 

I. Actual measured thickness after removing the coating layer

ii. Result after subtracting the coating thickness on each side specified in Table A.1 from the actual measured thickness including the coating layers.

iii. Results after subtracting the equivalent coating thickness of the actual measured coating mass from the measured thickness including the coating layers. Refer to Annex A for calculating coating thickness based on coating mass. 

 

12. Dimensions, Shape & Tolerances

11 

12 

12.1 Coil Inner Diameter - Unless otherwise agreed, the internal diameter of coils shall be 508 mm (±10 mm).

12.2 Tolerances – Tolerances on dimensions (Thickness, width, Length), shape (Flatness, Waviness), camber, and out-of-squareness shall be as per IS 16163.

12.3 Sheets and strips may be supplied either with mill or trimmed edges. For untrimmed/hot rolled mill edges, width tolerances shall be +20/-0 mm and for edges that are trimmed before cold rolling, width tolerances shall be +7/-0 mm. For edges trimmed after cold rolling, annealing & coating, width tolerances shall be as per ISO 16163.



13. Retest

13 

13.1 When a part of the test results fails to comply with the requirement specified, a re-test (two more sets of test samples shall be taken for specific test requirements from the same lot) on the relevant items may be carried out to determine whether it is acceptable or not. 

13.2 If any of the re-test samples fail to meet the test requirements of this standard, the lot represented by the sample shall be deemed as not conforming to this standard.

11 

12 

13 

13.1 

13.2 

13.3 On any tensile test, if any part of the fracture is outside the middle half of the gauge length as scribed before the test, the test shall be discarded, and a retest carried out.



14. Strain Ageing

14 

14.1 Aluminium-Silicon alloy-coated steel sheets and strips tend to strain age, and this may lead to following: 

a) Surface marking from stretcher strains or fluting when the steel is formed, and; 

b) Deterioration in ductility.

14.2 Freedom from stretcher strain for a period of 6 months from the date of manufacture can be achieved by the supply of skin-passed non-ageing steel.

14.3 The details given above are for information and the manufacturer may adopt the same at his discretion.



15. Surface Appearance 

15 

15.1 The steel sheet in cut lengths shall be free from laminations, surface flaws and other imperfections that are detrimental to the final product’s practical application or subsequent appropriate processing. 

15.2 However, it is difficult to inspect the overall coils for defects and removing defects in strips is not as easy as the removal of defects in sheets. There can be a mutual agreement between the purchaser and manufacturer for treating such cases. 

15.3 Unless otherwise specified, surface defects shall be applied to one side. For sheets, it generally referred to the top side of the packing and for strips, the outer side is referred to as the applicable side. 

15.4 The acceptance level of the defects will be as per mutual agreements between purchaser and manufacturer. 

16. Packing 

Aluminium-Silicon alloy-coated steel sheets and strips should be suitably packed to avoid any transit/handling/storage damage and as per the agreement between the purchaser and the manufacturer.



17. Marking 

 The following shall be legibly and indelibly marked on the top of each coil or package of sheets or shown on a tag attached to each coil or packet:

a) IS No. of this standard. 

b) Manufacturer’s name or trademark. 

c) Material identification/coil number/packet number/batch number, etc. 

d) Product dimensions. 

e) Number of sheets or mass. 

f) Designation of Aluminium-Silicon alloy-coated steel sheet/strip; and, 

g) Date of manufacture.



18. BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.



19. Storage and Transportation 

16 

17 

18 

19 

19.1 Moisture, in particular condensation between the sheets, laps of the coil or other adjacent parts made of hot dip coated flat products, can lead to the formation of corrosion products. The possible types of temporary surface protection are given in clause 10. As a precaution, the products should be transported and stored dry and protected from moisture.

19.2 During transportation, dark spots may appear on the surfaces as a result of friction. Generally, they only impair the appearance. Friction is reduced by oiling the products. Additionally, secure packing, transporting the coils laid flat and avoiding local pressure points, reduce the risk of dark spots.

















Table 1 - Type and Designation 

Clause – 5.1

		[bookmark: _Hlk158030544]Type and Designation

		Thickness (mm)

		Reference Standard

		Reference Grade



		Mild Steel 

		IASCR1

		0.40-3.00

		EN 10346 (Table 3),ISO 5000 (Table 1)

		DX51,01



		

		IASCR2

		0.40-3.00

		EN 10346,ISO 5000

		DX52,02



		

		IASCR3

		0.40-3.00

		EN 10346,ISO 5000

		DX53,03



		

		IASCR4

		0.40-3.00

		EN 10346,ISO 5000

		DX54,04



		

		IASCR5

		0.40-3.00

		EN 10346,ISO 5000

		DX55,05



		

		IASCR6

		0.40-3.00

		EN 10346

		DX56



		

		IASCR7

		0.40-3.00

		EN 10346

		DX57



		Structural Quality Steel

		IAS330S

		0.40-3.00

		EN 10346

		S250GD



		

		IAS360S

		0.40-3.00

		EN 10346

		S280GD



		

		IAS390S

		0.40-3.00

		EN 10346

		S320GD



		

		IAS420S

		0.40-3.00

		EN 10346

		S350GD



		Bake-hardening type steel

		IAS290B

		0.40-2.30

		EN 10346

		HX180BD



		

		IAS320B

		0.40-2.30

		EN 10346

		HX220BD



		

		IAS360B

		0.40-2.30

		EN 10346

		HX260BD



		

		IAS400B

		0.40-2.30

		EN 10346

		HX300BD



		

		IAS440B

		0.40-2.30

		EN 10346

		HX340BD



		Interstitial Free - High Strength

		IAS300P

		0.40-2.30

		EN 10346

		HX160YD



		

		IAS330P

		0.40-2.30

		EN 10346

		HX180YD



		

		IAS340P

		0.40-2.30

		EN 10346

		HX220YD



		

		IAS380P

		0.40-2.30

		EN 10346

		HX260YD



		

		IAS390P

		0.40-2.30

		EN 10346

		HX300YD



		High Strength Low Alloy

		IAS350LA

		0.40-3.00

		EN 10346

		HX260LAD



		

		IAS380LA

		0.40-3.00

		EN 10346

		HX300LAD



		

		IAS410LA

		0.40-3.00

		EN 10346

		HX340LAD



		

		IAS440LA

		0.40-3.00

		EN 10346

		HX380LAD



		

		IAS470LA

		0.40-3.00

		EN 10346

		HX420LAD



		

		IAS500LA

		0.60-3.00

		EN 10346

		HX460LAD



		

		IAS530LA

		0.60-3.00

		EN 10346

		HX500LAD







NOTES: 

1. For any thickness greater than or less than the mentioned range, the same can be produced as mutually agreed to between the manufacturer and the purchaser. Acceptance criteria for the range out of the available product range shall be as agreed to between the purchaser and the manufacturer. 

2. The nomenclature of the grade is explained in Annex D. 

























Table 2 -  Coating Mass Requirement

Clause – 5.2 & Clause 9.1

		Minimum Requirement for Both Sides

		

		



		Coating Mass Designation

		Triple Spot Test (gm/m2)

		Single Spot Test a (gm/m2)

		Reference Standard

		Reference Coating 



		AS040

		40

		30

		ISO 5000 (Table 6)

		AS 040



		AS060

		60

		45

		ISO 5000, EN 10346 (Table 12)

		AS 060



		AS080

		80

		60

		ISO 5000,EN 10346

		AS 080



		AS100

		100

		75

		ISO 5000,EN 10346

		AS 100



		AS120

		120

		90

		ISO 5000,EN 10346

		AS 120



		AS150

		150

		115

		ISO 5000,EN 10346

		AS 150



		AS200

		200

		150

		ISO 5000

		AS 200



		AS300

		300

		240

		ISO 5000

		AS 300







NOTES: 

1. Because of the many variables and changing conditions that are characteristic of continuous Aluminium-Silicon coating, the coating mass is not always evenly divided between the two surfaces of a sheet, neither is the coating evenly distributed from edge to edge. However, it can normally be expected that no less than 40 % of the single spot check limit will be found on either surface.

2. Other coating masses will be produced by agreement between the manufacturer and the purchaser.





Table 3 - Surface Finish Requirement

Clause – 5.4

		Surface Finish Designation

		

		



		Type

		Description

		Reference Standard

		Reference 



		N

		As coated Finish. No Skin pass finish

		ISO 5000 Cl 8.4

		N



		S

		Smooth finish with Skin pass

		ISO 5000 Cl 8.4

		S





NOTES: 

1. For a smooth finish with skin pass, different kinds of surface finishes with varied ranges of roughness values can be mutually agreed upon between the purchaser and manufacturer.  Roughness check shall be carried out in accordance with the IS 15262



Table 4 - Surface Treatment & Oiling Requirement

Clause – 5.5

		Surface Treatment Designation

		Reference Standard

		Reference 



		C

		Mill Passivation

		ISO 5000 Cl 8.5

		C



		O

		Oiling

		ISO 5000 Cl 8.5

		O



		CO

		Mill Passivation and Oiling

		ISO 5000 Cl 8.5

		CO



		U

		Un-Treated

		

		





NOTES: 

1. Based on the mutual agreement between the purchaser and manufacturer, in addition to the above-mentioned treatment or stand-alone, other surface treatments can also be applied. 











Table 5 - Chemical Composition Requirements 

Clause – 8.1



		Type and Designation

		C %

(Max)

		Mn % (Max)

		P %

(Max)

		S %

(Max)

		Ref Standard 



		Mild Steel 

		IASCR1

		0.20

		2.00

		0.12

		0.035

		EN 10346 (Table 3),



		

		IASCR2

		0.18

		1.20

		0.12

		0.035

		EN 10346 



		

		IASCR3

		0.10

		0.50

		0.04

		0.030

		EN 10346 



		

		IASCR4

		0.08

		0.45

		0.03

		0.030

		EN 10346 



		

		IASCR5

		0.06

		0.45

		0.03

		0.030

		EN 10346 



		

		IASCR6

		0.02

		0.25

		0.03

		0.020

		EN 10346 



		

		IASCR7

		0.02

		0.25

		0.03

		0.020

		EN 10346 



		Structural Quality Steel

		IAS330S

		0.25

		1.60

		0.10

		0.040

		EN 10346 



		

		IAS360S

		0.25

		1.60

		0.10

		0.040

		EN 10346 



		

		IAS390S

		0.25

		1.60

		0.10

		0.040

		EN 10346 



		

		IAS420S

		0.25

		1.60

		0.10

		0.040

		EN 10346 



		Bake-hardening type steel

		IAS290B

		0.01

		0.80

		0.10

		0.020

		EN 10346 



		

		IAS320B

		0.01

		1.00

		0.10

		0.020

		EN 10346 



		

		IAS360B

		0.01

		1.20

		0.10

		0.020

		EN 10346 



		

		IAS400B

		0.01

		1.60

		0.10

		0.020

		EN 10346 



		

		IAS440B

		0.01

		1.60

		0.10

		0.020

		EN 10346 



		Interstitial Free - High Strength

		IAS300P

		0.01

		0.80

		0.10

		0.020

		EN 10346 



		

		IAS330P

		0.01

		1.00

		0.10

		0.020

		EN 10346 



		

		IAS340P

		0.01

		1.20

		0.10

		0.020

		EN 10346 



		

		IAS380P

		0.01

		1.60

		0.10

		0.020

		EN 10346 



		

		IAS390P

		0.01

		1.60

		0.10

		0.020

		EN 10346 



		High Strength Low Alloy

		IAS350LA

		0.10

		1.20

		0.07

		0.025

		EN 10346 



		

		IAS380LA

		0.12

		1.40

		0.07

		0.025

		EN 10346 



		

		IAS410LA

		0.12

		1.50

		0.07

		0.025

		EN 10346 



		

		IAS440LA

		0.12

		1.60

		0.07

		0.025

		EN 10346 



		

		IAS470LA

		0.14

		1.60

		0.07

		0.025

		EN 10346 



		

		IAS500LA

		0.14

		1.80

		0.07

		0.025

		EN 10346 



		

		IAS530LA

		0.16

		1.80

		0.07

		0.025

		EN 10346 







Notes for Table 5 :

1. Steels of these grades can be supplied with the addition of micro-alloying elements like Boron, Titanium, Niobium and Vanadium either singly or in combination shall not exceed 0.2% or as per the above table. However, Boron addition will be restricted to 0.006 per cent max.

2. The nitrogen content of the steel shall not be more than 0.009 per cent. For aluminium killed or aluminium silicon killed the nitrogen content shall not exceed 0.012 per cent. This shall be ensured by occasional checking. 

3. The elements (e.g Cr, Mo, Ni, etc) not mentioned in the above table can be added up to 1 per cent max either singly or in combination.

4. Restricted chemical composition may be mutually agreed to between the purchaser and the supplier.

5. When the steel is Aluminium killed, the total Aluminium content shall not be less than 0.02 percent. However, aluminium less than 0.02 percent can be mutually agreed between the purchaser and the supplier for Aluminium killed steel. 





Table 6 – Tolerances on Product Requirements 

Clause – 8.2



		Element

		Specified Chemical Composition Limit, Percent, Max

		Variation Over specified Limit, Percent, Max

		Ref Standard



		Carbon

		≤0.150

		0.02

		Indian Standards for product variation 



		

		> 0.150

		0.03

		



		Manganese

		≤0.6

		0.03

		



		

		>0.60, ≤1.150

		0.04

		



		

		≥1.150

		0.05

		



		Sulphur

		≤ 0.050

		0.005

		



		Phosphorus

		≤0.050

		0.005

		



		

		> 0.050

		0.01

		



		Silicon

		≤0.600

		0.03

		



		

		> 0.600

		0.06

		



		Micro Alloy

		---

		Subject to negotiation

		







Notes:

1. Sufficient care should be taken while carrying out product analysis on thin samples.



















Table 7 – Coating Adherence 

Clause – 9.3

		Coating adherence — Bend‐test mandrel diameter 



		Diameter of Mandrel for Bending in mm



		

Type

		

Grade Designation/Strength

		

Bending Angle

		Nominal Thickness (T) < 1.6 mm

		Nominal Thickness (T)≥ 1.6 mm



		

		

		

		up to AS120

		AS150

		AS200-AS300

		up to AS120

		AS150

		AS200-AS300



		Mild Steel

		IASCR1

		1800

		1T

		2T

		2T

		2T

		3T

		3T



		Mild Steel

		IASCR2,IASCR3,IASCR4,IASCR5,IASCR6,IASCR7

		1800

		1T

		2T

		--

		3T

		3T

		--



		Structural Quality Steel

		All Grade Designations 

		--

		--

		--

		--

		--

		--

		--



		Bake-hardening type steel

		All Grade Designations 

		--

		--

		--

		--

		--

		--

		--



		Interstitial Free - High Strength

		All Grade Designations 

		--

		--

		--

		--

		--

		--

		--



		High Strength Low Alloy

		All Grade Designations 

		--

		--

		--

		--

		--

		--

		--



		

		Reference Standard ISO 5000 Table 7 

		

		

		

		

		

		

		







Notes:

1. (--) → Can be applied based on the mutual agreement between the purchaser and manufacturer.

2. Stricter Conditions  and adherence tests on other designations & grades can be applied based on mutual agreement between purchaser and manufacturer. 



































Table 8 – Mechanical Property Requirement 

Clause – 11.2, 11.3,11.4,11.5

		Type and Designation

		Tensile Strength (N/mm2) (Min)

		Yield point or proof stress N/mm2

		%Elongation, Min

(Test Piece Type 2 of IS 1608 Part 1 )

		Testing Direction

		Amount of
Bake Hardening (N/mm2)
BH,Min

		Plastic
strain Ratio

		Strain Hardening Exponent 



		

		

		

		

		

		

		

		



		

		

		Thickness, t mm

		Thickness, t mm

		

		

		

		



		

		

		≤ 0.5

		0.50 < t ≤ 0.7

		t > 0.70

		≤ 0.5

		0.50 < t ≤ 0.7

		t > 0.70

		

		

		r90, Min

		n90 , Min



		Mild Steel

		IASCR1

		270

		--

		--

		--

		18

		20

		22

		Transverse

		--

		--

		--



		

		IASCR2

		270

		140-340

		140-320

		140-300

		22

		24

		26

		Transverse

		--

		--

		--



		

		IASCR3

		270

		140-300

		140-280

		140-260

		26

		28

		30

		Transverse

		--

		--

		--



		

		IASCR4

		270

		140-280

		140-260

		140-240

		26

		28

		30

		Transverse

		--

		--

		--



		

		IASCR5

		270

		120-260

		120-240

		120-220

		30

		32

		34

		Transverse

		--

		1.4

		0.18



		

		IASCR6

		270

		120-220

		120-200

		120-180

		35

		37

		39

		Transverse

		--

		1.7

		0.20



		

		IASCR7

		270

		120-210

		120-190

		120-170

		37

		39

		41

		Transverse

		--

		1.9

		0.21



		Structural Quality Steel

		IAS330S

		330

		250 Min

		15

		17

		19

		Rolling

		--

		--

		--



		

		IAS360S

		360

		280 Min

		14

		16

		18

		Rolling

		--

		--

		--



		

		IAS390S

		390

		320 Min

		13

		15

		17

		Rolling

		--

		--

		--



		

		IAS420S

		420

		350 Min

		12

		14

		16

		Rolling

		--

		--

		--



		Bake-hardening steel

		IAS290B

		290

		180-280

		180-260

		180-240

		30

		32

		34

		Transverse

		30

		1.5

		0.16



		

		IAS320B

		320

		220-320

		220-300

		220-280

		28

		30

		32

		Transverse

		30

		1.2

		0.15



		

		IAS360B

		360

		260-360

		260-340

		260-320

		24

		26

		28

		Transverse

		30

		--

		--



		

		IAS400B

		400

		300-400

		300-380

		300-360

		22

		24

		26

		Transverse

		30

		--

		--



		

		IAS440B

		440

		340-440

		340-420

		340-400

		20

		22

		24

		Transverse

		30

		--

		--



		Interstitial Free - High

		IAS300P

		300

		160-260

		160-240

		160-220

		33

		35

		37

		Transverse

		--

		1.9

		0.20



		

		IAS330P

		330

		180-280

		180-260

		180-240

		30

		32

		34

		Transverse

		--

		1.7

		0.18



		

		IAS340P

		340

		220-320

		220-300

		220-280

		28

		30

		32

		Transverse

		--

		1.5

		0.16



		

		IAS380P

		380

		260-360

		260-340

		260-320

		26

		28

		30

		Transverse

		--

		1.4

		0.15



		

		IAS390P

		390

		300-400

		300-380

		300-360

		23

		25

		27

		Transverse

		--

		1.3

		0.15



		High Strength Low Alloy

		IAS350LA

		350

		260-370

		260-350

		260-330

		22

		24

		26

		Transverse

		--

		--

		--



		

		IAS380LA

		380

		300-420

		300-400

		300-380

		19

		21

		23

		Transverse

		--

		--

		--



		

		IAS410LA

		410

		340-460

		340-440

		340-420

		17

		19

		21

		Transverse

		--

		--

		--



		

		IAS440LA

		440

		380-520

		380-500

		380-480

		15

		17

		19

		Transverse

		--

		--

		--



		

		IAS470LA

		470

		420-560

		420-540

		420-520

		13

		15

		17

		Transverse

		--

		--

		--



		

		IAS500LA

		500

		--

		460-580

		460-600

		--

		13

		15

		Transverse

		--

		--

		--



		

		IAS530LA

		530

		--

		400-640

		500-620

		--

		11

		13

		Transverse

		--

		--

		--







Reference Standard EN 10346 Table 7,8 & 9



NOTES for Table 8 

1. 1 N/mm2 = 1 MPa. 

2. Stricter mechanical properties requirements may be agreed to between the manufacturer and the purchaser, before placing the order. 

3. Mechanical properties apply only to annealed followed by skin-passed products. 

4. The values of yield stress are the 0.2 per cent proof stress for products that do not represent a marked yield point and the lower yield stress for the others. 

5. (--) → Not required. Where deemed required, the purchaser and manufacturer can agree up on testing with mutually agreed criteria for evaluation. 

6. Based on the mutual agreement between purchaser and manufacturer, different testing directions can be applied while conducting tensile tests. For such cases, mechanical properties requirement will be based on the mutual agreement and those agreed values should be reasonably close to the values mentioned in Table 8.





Table 9 – Ageing Period Requirement

Clause – 11.8



		Type and Designation
 (For Cold rolled Substrate)

		Applicable Non Ageing Period



		Mild Steel

		IASCR4

		8 Days



		

		IASCR5

		1 Month



		

		IASCR6

		6 Months



		

		IASCR7

		6 Months



		Bake-hardening type steel

		IAS290B

		3 Months



		

		IAS320B

		3 Months



		

		IAS360B

		3 Months



		

		IAS400B

		3 Months



		

		IAS440B

		3 Months



		Interstitial Free - High Strength

		IAS300P

		6 Months



		

		IAS330P

		6 Months



		

		IAS340P

		6 Months



		

		IAS380P

		6 Months



		

		IAS390P

		6 Months





NOTES 

1. Applicable non ageing period is applicable only for the Type and designation mentioned in Table 9. For the remaining Type and designations, based on mutual agreement, non-ageing period can be applied. 

2. Based on mutual agreement, stricter test conditions can be applied 





Reference Standard Indian Standards for coated products IS 18513 & 18385













































Annex A

Clause 3.1 & 11.9



Orders requiring base‐metal thickness



A.1 The average thickness of the coating calculation

When specified by the purchaser, the ordered thickness shall be the base-metal thickness. In these cases, the product thickness shall be calculated as the base-metal thickness + the equivalent coating thickness for each surface, as indicated in Figure A.1. 

Thickness tolerance tables apply to the product thickness.



[image: ]

Key

1 product thickness

2 equivalent coating thickness

3 base-metal thickness

4 thickness tolerance

Figure A.1 — Calculation of the product thickness



Table A.1 Equivalent Coating thickness – total of both sides 



		Coating Mass designation

		Equivalent coating thickness for calculation (mm)



		AS040

		0.022



		AS060

		0.033



		AS080

		0.044



		AS100

		0.056



		AS120

		0.067



		AS150

		0.083



		AS200

		0.111



		AS300

		0.167







Reference Standard ISO 5000 Table A.1



















Annex B (B.1, B.2 & B.3) Reference Standards ISO 5000 Annex B.2, B.3,EN 10346 Annex B 

Annex 9.2.3 & Annex 9.2.4



B.1. Determination of mass of coating on Aluminium-Silicon Coated Alloy Coated Steel Sheet using hydrochloric acid



B11 [bookmark: _Hlk158046420]This Annex covers cover the determination of the mass of Aluminium silicon alloy coating on the surface of a steel sheet specimen by measuring the mass of the specimen before and after removal of the coating. 

B12  Apparatus: 

a. Analytical balance, capable of measuring to the nearest 0.001 g 

B13 Reagents: 

a. Hydrochloric acid , ρ = 1.19g/ml

b. Sodium Hydroxide: 20% mass fraction solution 

B14 [bookmark: _Hlk158046859]Sampling:  As mentioned in clause 9.2.1

B15 Procedure:  Weigh the test piece, then immerse it in the sodium hydroxide solution that has been heated to not less than 85 °C until the reaction ceases. Remove the test piece, scrub it under water, blot with a towel to remove most of the water and immerse it for 2 s to 3 s in cold hydrochloric acid Remove the test piece again, scrub it under water, and re-immerse it in the sodium hydroxide solution until the reaction ceases to occur. Repeat this cycle until immersion in the sodium hydroxide solution shows no visible reaction. Remove, scrub, dry and reweigh the test piece.

B16 Expression of Results:  The mass of coating (mc) in grams per square meter of sheet (total for both sides) is given by the following formula 

                          mc = (m0-m1)/A x 106

	where 

                 m0 is the mass, in grams , of the test piece before stripping 

	m1 is the mass, in grams, of the test piece after stripping.

	A is the areas of the test piece used in square millimetres




[bookmark: _Hlk158047486]B.2. Determination of mas of coating on Aluminium-Silicon Coated Alloy Coated Steel Sheet using inhibited hydrochloric acid



B31 This method is for determining the amount of aluminium-silicon alloy coating on the surface of a steel sheet specimen by measuring the mass of the specimen before and after removal of the coating.

B32 Apparatus: 

a. Analytical balance, capable of measuring to the nearest 0.001 g 

B33 Reagents: 

a. Hexamethylenetetramine-hydrochloric acid : Dissolve 3,5 g of hexamethylenetetramine in 500 ml of hydrochloric acid (ρ = 1,19 g/ml) and dilute with water to 1 l. 

b. Sodium hydroxide, 20 % (mass fraction) solution: Dissolve sodium hydroxide [R 34 in ISO 6353 (all parts)] in water, in the proportion of 2 g of sodium hydroxide in 8 ml of water.

B34 Sampling:  As mentioned in clause 9.2.1

B35 Procedure:  

a. Using an organic (but not chlorine-based) solvent or other suitable method, remove oil and other soils from the test piece, dry completely, then weigh to the nearest 0,001 g.

b. Weigh the test piece, then immerse it in the sodium hydroxide solution that has been heated to not less than 85 °C until the reaction ceases. After confirming termination of active hydrogen gas generation and the subsequent generation of small bubbles from the test piece, remove it from the solution and wash with tap water.

c. Immediately submerge the wet test piece in the hexamethylenetetramine-hydrochloric acid solution. After confirming termination of active hydrogen gas generation and the subsequent generation of small bubbles from the test piece, remove it from the solution, wash with tap water and dry completely.

d. Reweigh the dry test piece to the nearest 0,001 g.

B36 Expression of Results:  The mass of coating (mc) in grams per square meter of sheet (total for both sides) is given by the following formula 

                          mc = (m0-m1)/A x 106

	where 

                 m0 is the mass, in grams , of the test piece before stripping 

	m1 is the mass, in grams, of the test piece after stripping.

	A is the areas of the test piece used in square millimetres 






B.3. Method for determination of the mass of the Al-Fe-Si alloy layer



B31 The method described below is used for determining the mass of the alloy layer on samples of hot-dip aluminium-silicon coated flat products. Firstly, the so-called non-alloy layer and secondly the alloy layer are removed, according to the method in Annex B.1 or B.2. The method is based on the reaction of tin (II) chloride solution with aluminium to form metallic tin (sponge); this solution does not react with the alloy or with the iron base material. The samples are weighted before and after removal of the alloy layer. 

B32 Reagents: 

Tin (II) chloride solution : 

a. To produce the stock solution, 1 000g SnCl2 x H2O are dissolved in 500 ml of diluted hydrochloric acid (1:1). Make up to 1 000 ml adding 5 g to 10 g metallic tin. Heat until the solution is clear.

b. To produce the test solution, 20 ml of stock solution are added to 200 ml H2O immediately prior to use.

B33 Procedure: 

a. Removal of the non-alloy layer

The samples taken in accordance with 9.2.1 are cleaned with petroleum ether and immersed in 200 ml of test solution until the reaction ceases.

Once the test samples have been removed from the solution, the sponge tin is scraped off with a small spatula. The process is repeated until no further reaction takes place. The samples are then washed and dried.

b. Determination of alloy layer

The test samples prepared in accordance with B33.a are treated as described in B15.



B37 Expression of Results:  The mass of coating (mc) in grams per square meter of sheet (total for both sides) is given by the following formula 

                          mc = (m0-m1)/A x 106

	where 

                 m0 is the mass, in grams , of the test piece before stripping 

	m1 is the mass, in grams, of the test piece after stripping.

	A is the areas of the test piece used in square millimetres 






Annex C

Clause 11.5

Bake Hardening Test

The bake hardening index (BH) is the increase in the yield point that is found in the bake hardening test carried out. Bake hardening of steel is achieved during the paint baking treatment. The test procedure for the determination of bake hardening index is as follows: 

1. Test specimens shall be collected from annealed, skin-passed material in the direction mentioned as per Table 8. Tensile specimen to be prepared as per IS 1608 Part 1 

2. The parallel portion area of the test piece shall be noted be as A0. 

3. The test specimen shall be strained to 2 per cent tensile elongation. The corresponding force shall be noted as N1. 

4. The specimen shall be unloaded from tensile tester and heat treated for 20 min at a temperature of 1700C

5. After the heat treatment, the test specimen shall be subjected to tensile testing again. The sharp yield point is expected to appear along with the yield drop phenomenon. The force corresponding to the upper yield point shall be noted as N2. 

6. The BH value calculation shall be obtained as BH = (N2– N1)/A0 

7. BH Value calculation is schematically represented in below Figure. 





		[image: ]

		[image: ]



		Preliminary Strain Loading

		After Baking Process – Heat Treatment







 





















Annex D

Table 1 & Clause 5.1

Nomenclature
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Standard Specification for Steel Sheet & Strip for Hot Stamping Applications

1.  Scope 

This document applies to the minimum requirements for steel sheets, in coils and cut lengths, uncoated and continuously metallic cold rolled and hot rolled steel for automotive applications. These steel sheets & strips are used as raw material for direct, indirect and multi-step hot forming of sheet metal parts. coated metallic-coated by the continuous hot-dip process, with aluminium-silicon alloy coating.



Hot rolled products are usually supplied in thicknesses greater than 1.60 mm for uncoated products in pickled and oiled condition.  



2. Reference 

The following standards contain provisions which through this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS Standard No. 

		Title 



		228(Various parts) 

		Method for chemical analysis of steel 



		1501 Part 1:2020/ 

ISO 6507-1:2018 

		Metallic materials - Vickers hardness test Part 1 test method (fifth revision) 



		1586 Part 1:2018/ 

ISO 6508-1:2016 

		Metallic materials- Rockwell hardness test Part 1 test method 

(fifth revision) 



		1608 (Part 1) : 2022/ 

ISO 6892-1 : 2019 

		Metallic materials – Tensile testing : Part 1 Method of test at room temperature (fifth revision) 



		1956 (Part 4) : 2013 

		Glossary of terms relating to iron and steel : Part 4 Flat products 

(second revision) 



		2629:1985 

		Recommended practice for hot- dip galvanizing of iron and steel (first revision) 



		8910 : 2022 / 

ISO 404:2013 

		General technical delivery requirements for steel and steel products 

(second revision) 



		12860 : 1989 

		Metallic coating thickness by X-Ray fluorescence technique method — Determination 



		15262:2002/ 

ISO 4287 : 1997 

		Geometrical product specifications (GPS)-surface texture, definitions, and surface texture parameters 



		15756: 2022/ 

ISO 10275:2020 

		Metallic materials - Sheet and strip - Determination of tensile strain hardening exponent (second revision) 



		IS/ISO 16163: 2012 

		Continuously hot - Dipped coated steel sheet products - Dimensional and shape tolerances (first revision) 



		IS 4748 : 2009

		Steels - Micrographic determination of the apparent grain size



		--

		Standard Specification for Hot Dip Aluminium Silicon Alloy Coated Steel Sheet and Strip



		IS 18385

		Hot-Dip Galvanized/Galvannealed Steel sheet, Plate and Strip for Automotive Applications — Specification



		IS 4163 : 2021

		Steel - Determination of content of non-metallic inclusions - Micrographic method using standard diagrams



		IS 16160 : 2012

		Hot-rolled steel sheet products Dimensional and shape tolerances



		IS 16162 : 2012

		Cold - Rolled steel sheet products - Dimensional and shape tolerances



		IS 1079

		Hot Rolled Carbon Steel Sheet, Plate

and Strip — Specification



		IS 5986

		Hot Rolled Steel Sheet, Plate and Strip for Forming and Flanging Purposes — Specification





3. Terminology  (Reference Standards VDA 239 500 Clause 5)



For this standard, the definitions given in IS 1956 (Part 4), IS 513 (Part 1 & Part 2), IS 5986, IS 18385, Al-Si Std and the following definitions shall apply.

3.1 Manganese Boron (MB) Steel – The high strength of manganese- born steels in the part is achieved by austenizing with a subsequent tool quenching. Their good hardenability results mainly from carbon, manganese, and boron as alloying elements. 

3.2 High Strength Low alloy Steel (LA) - The alloying concept with a low carbon content and / or microalloying elements leads to relatively low strength with excellent ductility of micro-alloyed steels after hot forming. 

3.3 Hot-Dip Galvanizing (G) — Zinc coating on steel by dipping an appropriately prepared strip into a molten bath with a zinc content of at least 99 mass percent.

3.4 Hot-Dip Galvannealing — Zinc-iron alloy coating produced by dipping appropriately prepared strip into a molten bath with a zinc content of at least 99 mass percent and by subsequently performing a heat treatment. The coating formed on the base metal is composed of zinc-iron alloy (iron content 7 percent to 15 percent).

3.5 Hot-Dip Coating with Aluminum-Sili-con Coating (AS) - Application of an aluminium-silicon coating by passing the prepared strip through a molten bath with aluminium and a silicon content of 8 to 11 % by mass.

3.6 Direct Hot Forming (DS) - In the direct hot forming process the final part geometry and the mechanical properties are achieved by forming and quenching a completely or partially austenitized flat blank in the tool.

3.7 Indirect Hot Forming (IS) - In the indirect hot forming process the final part geometry is achieved by a prior cold forming process. The required mechanical properties are achieved by austenitizing with a subsequent tool quenching.

3.8 Direct Hot Forming with Precooling (PS)- In the direct hot forming process the final part geometry and the mechanical properties are achieved by forming and quenching an austenitized and precisely precooled flat blank in the tool. The blank temperature before forming is above martensite start temperature.

3.9 Multistep Hot Forming (MS) - In the multistep hot forming process the final part geometry and the mechanical properties are achieved by forming and quenching an austenitized and precisely precooled flat blank. Precooling, forming and cutting operations are realized in subsequent steps in a transfer press. 



4. Dimensions 

4.1 Steel Sheet & Strip for Hot Stamping is produced in thicknesses from 0.70 mm to 3.20 mm inclusive after coating, for cold rolled uncoated and cold rolled continuously coated. Steel Sheet & Strip for Hot Stamping is produced in thicknesses from 1.60 to 6.00 mm for hot rolled coated and uncoated delivered in Hot rolled and pickled condition.  

4.2 Deviations from the thickness limits dependent on the steel grade, type of coating, manufacturing process, end usage application are permissible based on the mutual agreement between the purchaser and the manufacturer. 



5. Designations 

5.1 Steel sheet for Hot stamping applications are designated by type of rolling, ,tensile strength after hot stamping, Delivery condition, stamping condition and type of coating.. The grades, therefore, are classified as given in Table-1.

5.2 Coating Class – Coating class is expressed as Coated and Uncoated. Coating mass is expressed in  g/m2. The recommended coating class & coating mass of the steel sheet and strip delivered in unhardened condition  shall be as per Table 2.

5.3 Coating Type – Different type of coatings based on product, stamping process are applicable. The applicable coatings are Galvanised (G), Galvannealed (A), Aluminium Silicon Coated (AS) and Uncoated Surface (UC). 

5.4 For further information on coatings, surface and coating properties, respective Indian standards for hot dip coated products & uncoated products shall be referred. For Galvanised (G), Galvannealed (A), IS 18385 - Hot-Dip Galvanized/Galvannealed Steel sheet, Plate and Strip for Automotive Applications — Specification , for Al-Si Coated Steel (AS) IS  XXXXX  Standard Specification for Hot Dip Aluminium Silicon Alloy Coated Steel Sheet and Strip, for Uncoated IS 513 Part 1 & IS 513 Part 2 for cold rolled base and IS 1079 & IS 5986 for hot rolled base shall be referred for surface Requirements. 

5.5 Surface Finish – The surface finish shall be as per Table 3

5.6 Welded Blanks comprising of Steel sheets for Hot stamping can also be supplied. Delivery conditions, dimensions tolerances, coating methods shall be as per mutual agreement between the purchaser and the manufacturer. 

5.7 Surface Treatment – The surface treatment shall be as per mutual agreement between the purchaser and the manufacturer. 

5.8 Example of Grade order condition is explained in Annex – A 



6. Supply of Material

[bookmark: _Hlk132105981]The general requirements relating to the supply of Steel sheet and strip for hot stamping applications shall conform to IS 8910.



7. Manufacture 

7.1 Processes used in steel making, rolling, and manufacturing process of Steel sheet and strip for Hot stamping applications and corresponding coatings shall be left to the discretion of the manufacturer unless there is a restriction on the steel grades or as per mutual agreement between purchaser and manufacturer. 

7.2 For the hot-dip coating process, cold-rolled substrates shall be used. 

7.3 The coating conditions shall be as per the respective Indian for Hot Dip coated steel based on type of coating. 



8. Chemical Composition 

8.1  Ladle Analysis - The ladle analysis of the base metal of steel sheet and strip shall be as per the requirements given in Table 4 when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method. In case of dispute, the procedure given in the relevant part of IS 228 shall be the referee method. One sample is to be tested for a ladle. 

8.2 Product Analysis - Permissible variation in the case of product analysis, after stripping of coating, from the limits specified in Table 4 shall be as given in Table 5.



9. Coating Properties 

9.1 Coating Mass - The coating mass expressed in grams per square metre given for both surfaces shall conform to the requirements specified in Table 2. The maximum coating mass may be agreed upon between the purchaser and the manufacturer. Different coating mass & differentially coated products can be mutually agreed upon between the purchaser and manufacturer. 

9.2 Coating Mass Test -  The coating mass test shall be as per the relevant procedures & requirements mentioned in respective Indian standards for Hot Dip Coated Products . 

9.3 Adherence Test - The coating mass test shall be as per the relevant procedures & requirements mentioned in respective Indian standards for Hot Dip Coated Products. 

or as per the mutual agreement between the purchaser and the manufacturer. 

9. 

9.2. 

9.3. 





10. Mechanical Properties:

10.1 Test Frequency – Specimen for mechanical properties shall be drawn from each mother coil or a lot of 50T or less processed under the identical conditions of a single ladle, hot & cold rolling conditions, thickness, width, coating, and process conditions at a hot dip coating line. The direction for the tensile test pieces shall be in the transverse to the rolling condition. 

10.2 Tensile Test 

10.2.1 Tensile Test Specimen – Tensile test values shall be as mentioned in Table 6. Strips having a width of 250 mm and below shall be tested longitudinally.

10.2.2 Testing – Tensile test to be conducted as IS 1608 (Part 1) at room temperature and Tensile properties i.e., Yield Strength, Tensile Strength & % Elongation shall meet the requirements specified in Tables 6. The yield strength value applies to 0.2% of proof stress and if Yield stress is not clearly defined, otherwise the value applies to lower yield stress or upper yield stress based on mutual agreement between purchaser and manufacturer. 

10.3 Ageing period – The values mentioned against the different mechanical properties’ requirements are applicable for a period of 6 months from the date ,the product is available for the shipment at manufacturer’s end. 

10.4 Thickness for calculating tensile properties shall be either one of the following. 

10.4.1 Actual measured thickness after removing the coating layer

10.4.2 Result after subtracting the coating thickness on each side specified in Table 2 from the actual measured thickness including the coating layers.

10.4.3 Results after subtracting the equivalent coating thickness of the actual measured coating mass from the measured thickness including the coating layers. Refer to Table 2 for calculating coating thickness based on coating mass. 





11. Microstructure , inclusion and Cleanliness : 

11.1 Grain size is expected to consistent throughout the thickness. If requested by the purchaser, the grain size shall be tested according to IS 4748. 

11.2 It is advised to control the size and concentration of inclusions by adopting state of the art technologies of manufacturing of steel and should be limited in order not to affect the purchaser’s manufacturing processes and desired qualities, as per the mutual agreement between the purchaser and the manufacturer.

11.3 Based on the mutual agreement between the purchaser and the manufacturer, non-metallic inclusions can be determined as per the IS 4163 and the acceptance limits are as per the agreement. 





12. Surface Treatment: 

12.1 Surface treatment shall be as per the mutual agreement between the purchaser and the manufacturer. 

12.2 Oiling - steel strip as produced shall be oiled to prevent marring and scratching of the soft surface during handling or shipping and to minimize wet storage stains.

12.3 As agreed between the purchaser and the manufacturer, other applicable and suitable kinds of surface treatments can be applied. 

12.4 Unless agreed upon, steel sheet and strip are supplied in skin passed conditions for all type of products and coating. For Galvanised (I) finish, material can be supplied in un-skin passed condition with minimised spangles. Based on end-use requirements, the purchaser and manufacturer decide upon and mutually agree on the kind of surface finish requirements. 



 

13. Dimensions, Shape & Tolerances

11 

12 

13 

13.1 Tolerances – Tolerances on dimensions (Thickness, width, Length), shape (Flatness, Waviness), camber, and out-of-squareness shall be as per IS 16162 for uncoated cold rolled products, IS 16163 for Cold rolled coated products and IS 16160 for hot rolled products.

13.2 Sheets and strips may be supplied either with mill or trimmed edges. For untrimmed/hot rolled mill edges, width tolerances shall be +20/-0 mm and for edges that are trimmed before cold rolling, width tolerances shall be +7/-0 mm. For edges trimmed after cold rolling, annealing & coating, width tolerances shall be as per ISO 16163/IS 16162.

13.3 For hot-rolled substrate coated steel sheet and strip with untrimmed or mill edges, thickness is measured at any point not less than 40 mm from a side edge.





14. Retest

14 

14.1 When a part of the test results fails to comply with the requirement specified, a re-test (two more sets of test samples shall be taken for specific test requirements from the same lot) on the relevant items may be carried out to determine whether it is acceptable or not. 

14.2 If any of the re-test samples fail to meet the test requirements of this standard, the lot represented by the sample shall be deemed as not conforming to this standard.

11 

12 

13 

14 

14.1 

14.2 

14.3 On any tensile test, if any part of the fracture is outside the middle half of the gauge length as scribed before the test, the test shall be discarded, and a retest carried out.





15. Surface Appearance 

15 

15.1 For galvanised (G), galvannealed (A), voids & bare spots are allowed to an acceptable limit, as agreed between the purchaser and the manufacturer. 

15.2 For Aluminium-Silicon coatings (AS), voids and bare spots are acceptable, if their diameter does not exceed a size of 3.0 mm or if they demonstrably do influence the paint adhesion or corrosion resistance or as per the agreement between the purchaser and the manufacturer. 

15.3 Uncoated hot rolled products shall be supplied in a pickled and oiled condition. 

15.4 For uncoated semi rolled or full hard products, pores, scratches, dents and slight discoloration along with agreed amount of residual oil and fines are permitted, which not detrimental to the manufacturing process. 

15.5 The steel sheet in cut lengths shall be free from laminations, surface flaws and other imperfections that are detrimental to the final product’s practical application or subsequent appropriate processing. 

15.6 However, it is difficult to inspect the overall coils for defects and removing defects in strips is not as easy as the removal of defects in sheets. There can be a mutual agreement between the purchaser and manufacturer for treating such cases. 

15.7 Unless otherwise specified, surface defects shall be applied to one side. For sheets, it generally referred to the top side of the packing and for strips, the outer side is referred to as the applicable side. 

15.8 The acceptance level of the defects will be as per mutual agreements between purchaser and manufacturer. 

16. Packing 

Steel sheet and strip for hot stamping applications should be suitably packed to avoid any transit/handling/storage damage and as per the agreement between the purchaser and the manufacturer.



17. Marking 

 The following shall be legibly and indelibly marked on the top of each coil or package of sheets or shown on a tag attached to each coil or packet:

a) IS No. of this standard. 

b) Manufacturer’s name or trademark. 

c) Material identification/coil number/packet number/batch number, etc. 

d) Product dimensions. 

e) Number of sheets or mass. 

f) Designation of steel sheet/strip; and, 

g) Date of manufacture.



18. BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.



19. Storage and Transportation 

16 

17 

18 

19 

19.1 Moisture, in particular condensation between the sheets, laps of the coil or other adjacent parts made of hot dip coated flat products, can lead to the formation of corrosion products. The possible types of temporary surface protection are given in clause 12. As a precaution, the products should be transported and stored dry and protected from moisture.

19.2 During transportation, dark spots may appear on the surfaces as a result of friction. Generally, they only impair the appearance. Friction is reduced by oiling the products. Additionally, secure packing, transporting the coils laid flat and avoiding local pressure points, reduce the risk of dark spots.





































































Table 1 : Type and Designation

(Clause 5.1)



		Grade

		Delivery Condition

		Alloy Type

		Stamping Condition

		Coating Type

		Reference Standard 

		Reference Grade 



		CR1100T

		CR

		MB

		DS

		UC,AS

		VW 50066 Table A.1

		CR1100T-MB-DS



		CR1100T

		CR

		MB

		PS

		A

		VW 50066 Table A.1

		CR1100T-MB-PS



		  

		

		



		CR1500T

		CR

		MB

		DS

		UC,AS,A

		VDA 239 500 Table 3

		CR1500T-MB-DS 





		FH1500T

		CR

		MB

		DS

		UC

		VDA 239 500 

		FH1500T-MB-DS 





		CR1500T

		CR

		MB

		IS

		UC

		VDA 239 500 

		CR1500T-MB-IS 



		CR1500T

		CR

		MB

		IS

		G,A

		VDA 239 500 

		CR1500T-MB-IS 



		CR1500T

		CR

		MB

		PS

		A

		VDA 239 500 

		CR1500T-MB-PS 



		CR1500T

		CR

		MB

		MS

		UC,A

		VDA 239 500 

		CR1500T-MB-MS 



		  

		

		



		CR1900T

		CR

		MB

		DS

		AS

		VDA 239 500 

		CR1900T-MB-DS 



		CR1900T

		CR

		MB

		IS

		G,A

		VDA 239 500 

		CR1900T-MB-IS 



		CR1900T

		CR

		MB

		DS

		UC,A

		VDA 239 500 

		CR1900T-MB-DS/IS 



		FH1900T

		CR

		MB

		DS

		UC

		VDA 239 500 

		FH1900T-MB-DS 



		  

		

		



		HR1500T

		HR

		MB

		DS

		UC,AS

		VDA 239 500 

		HR1500T-MB-DS 



		HR1900T

		HR

		MB

		DS

		UC,AS

		VDA 239 500 

		HR1900T-MB-DS/IS 



		 

		 

		 

		 

		 

		

		



		CR500T

		CR

		LA

		DS

		AS,A

		VDA 239 500 

		CR500T-LA-DS 



		CR500T

		CR

		LA

		IS

		G,A

		VDA 239 500 

		CR500T-LA-IS 



		CR600T

		CR

		LA

		DS

		AS,A

		VDA 239 500 

		CR600T-LA-DS 



		CR600T

		CR

		LA

		IS

		G,A

		VDA 239 500 

		CR600T-LA-IS 



		 

		 

		 

		 

		 

		

		



		HR500T

		HR

		LA

		DS

		AS

		VDA 239 500 

		HR500T-LA-DS 



		HR600T

		HR

		LA

		DS

		AS

		VDA 239 500 

		HR600T-LA-DS 



		Designations: 

a) Delivery Condition : CR- Cold Rolled, FH- Full Hard, HR Hot rolled 

b) Alloy Type : MB- Manganese Boron Alloy Steel , LA – High Strength Low Alloy Steel 

c) Stamping Condition : DS- Direct Stamping, IS – Indirect Stamping, PS- Direct Hot Forming with Precooling, MS - Multistep Hot Forming

d) Coating Type : G- Galvanised , A-Galvannealed , AS- Aluminium Silicon Coated and UC- Uncoated Surface 

		

		

























Table 2: Type and Designation of coating mass in as delivered Condition. 

(Clause 5.2,9.1,10.4.2,10.4.3 )

Reference Standard VDA 239-500 Table 5 



		Type

		Coating Class

		Coating Mass for both Sides

(g/m2)

		Coating Mass per side

(g/m2)

		Thickness per Side (µm)
Informative

		Density (g/cm3) 
(Informative)



		Galvanised (G)





		G 140

		120-180

		60/60

		8.5-13

		7.1

 

 



		

		G 160

		140-200

		70/70

		9.9-14

		



		

		G 180

		180-240

		80/80

		11-17

		



		Galvannealed (A)



		A 100

		80 - 120

		40/40

		5.6-8.5 

		 

7.1

 

 



		

		A 140

		120-180

		60/60

		8.5-13

		



		

		A 160

		140-200

		70/70

		8.6-14

		



		

		A 180

		160-240

		80/80

		11-17

		



		Aluminium - Silicon (AS)



		AS80

		60-90

		30/30

		10-20

		3



		

		AS150

		120-200

		60/60

		20-33

		



		a) Based on the end usage requirements, different coating masses and differentially coated surfaces can be agreed between the purchaser and the manufacturer. 

b) For welded blanks, coating mass will be as per the applied grades and requirements. 











Table 3: Surface Finish

(Clause 5.5)

Reference Standard VDA 239-500 Clause 7.6 





		Type

		Description 



		As Coated Surface (AC)



		Delivered in Skin Passed or Minimised Spangles for Galvanised (G)



		Improved Surface (B)

		Material requirements with Special requirements on Surface quality 



		a) Different kinds of surface finishes can be applied, based on the agreement between the purchaser and the manufacturer. 





































Table 4 – Chemical Composition Requirements 

(Clause – 8.1)

Reference Standard VDA 239-500 Table 4



		Grade

		Delivery Condition

		Alloy Type

		Stamping Condition

		Coating Condition

		C (%)

		Si(%)

		Mn(%)

		P(%)

		S(%)

		Al (%)

		Ti (%)

		Nb(%)

		Cr(%)

		Mo(%)

		Ni(%)

		B(%)

		Cu(%)



		CR1100T

		CR

		MB

		DS

		UC,AS

		0.05-0.14

		0.10-0.60

		1.00-2.30

		≤ 0.03

		0.01

		0.01-0.15

		0.05

		0.1

		0.25

		--

		0.10

		0.001-0.005

		0.20



		CR1100T

		CR

		MB

		PS

		A

		0.05-0.14

		0.10-0.60

		1.00-2.30

		≤ 0.03

		0.01

		0.01-0.15

		0.05

		0.1

		0.25

		--

		0.10

		0.001-0.005

		0.20



		



		CR1500T

		CR

		MB

		DS

		UC,AS,A

		0.20-0.25

		0.5

		1.10-1.50

		0.025

		0.005

		0.015-0.08

		0.020-0.050

		--

		0.35

		0.35

		0.10

		0.002-0.005

		0.20



		CR1500T

		CR

		MB

		DS

		UC

		0.20-0.25

		0.5

		1.10-1.50

		0.025

		0.005

		0.015-0.08

		0.020-0.050

		--

		0.25

		0.35

		0.10

		0.002-0.005

		0.20



		CR1500T

		CR

		MB

		IS

		UC

		0.20-0.25

		0.5

		1.10-1.50

		0.025

		0.005

		0.015-0.08

		0.020-0.050

		--

		0.25

		0.35

		0.10

		0.002-0.005

		0.20



		CR1500T

		CR

		MB

		IS

		G,A

		0.20-0.25

		0.5

		1.10-1.50

		0.025

		0.005

		0.015-0.08

		0.020-0.050

		--

		0.25

		0.35

		0.10

		0.002-0.005

		0.20



		CR1500T

		CR

		MB

		PS

		A

		0.17-0.23

		0.5

		1.70-2.50

		0.025

		0.005

		0.015-0.30

		0.05

		--

		0.25

		0.35

		0.10

		0.002-0.005

		0.20



		CR1500T

		CR

		MB

		MS

		UC,A

		0.20-0.25

		0.6-1.4

		2.00-2.40

		0.025

		0.005

		0.020-0.080

		0.05

		--

		0.25

		--

		0.10

		0.0015-0.004

		0.20



		



		CR1900T

		CR

		MB

		DS

		AS

		0.30-0.38

		0.8

		2

		0.03

		0.005

		0.010-0.080

		0.02

		0.25

		0.5

		0.55

		0.10

		0.001-0.005

		0.20



		CR1900T

		CR

		MB

		IS

		G,A

		0.30-0.38

		0.8

		2

		0.03

		0.005

		0.010-0.080

		0.02

		0.25

		0.5

		0.55

		0.10

		0.001-0.005

		0.20



		CR1900T

		CR

		MB

		DS

		UC,A

		0.30-0.38

		0.8

		2

		0.03

		0.005

		0.010-0.080

		0.02

		0.25

		0.5

		0.55

		0.10

		0.001-0.005

		0.20



		CR1900T

		CR

		MB

		DS

		UC

		0.30-0.38

		0.8

		2

		0.03

		0.005

		0.010-0.080

		0.02

		0.25

		0.5

		0.55

		0.10

		0.001-0.005

		0.20



		

		



		HR1500T

		HR

		MB

		DS

		UC,AS

		0.20-0.25

		0.5

		1.10-1.50

		0.025

		0.005

		0.015-0.080

		0.020-0.050

		--

		0.25

		0.35

		0.10

		0.002-0.005

		0.20



		HR1900T

		HR

		MB

		DS

		UC,AS

		0.30-0.38

		0.8

		2

		0.03

		0.005

		0.010-0.080

		0.02

		0.25

		0.25

		0.1

		0.10

		0.001-0.005

		0.20



		



		CR500T

		CR

		LA

		DS

		AS,A

		0.13

		0.5

		1.5

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.15

		--

		0.20



		CR500T

		CR

		LA

		IS

		G,A

		0.13

		0.5

		1.5

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.15

		--

		0.20



		CR600T

		CR

		LA

		DS

		AS,A

		0.13

		0.5

		2

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.19

		--

		0.20



		CR600T

		CR

		LA

		IS

		G,A

		0.13

		0.5

		2

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.19

		--

		0.20



		



		HR500T

		HR

		LA

		DS

		AS

		0.13

		0.5

		1.5

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.15

		--

		0.20



		HR600T

		HR

		LA

		DS

		AS

		0.13

		0.5

		2

		0.03

		0.025

		≥ 0.015

		Ti+Nb < 0.19

		--

		0.20



		a) specified value indicates the maximum permissible value, unless a range is indicated.

b) – Not a restricted value. Can be Supplied as per mutual agreement. 

c) Stricter values can be applied. 

d) Based on the mutual agreement and intended requirements are achieved, different chemical compositions can be applied based on the mutual agreement between the purchaser and the manufacturer. 







Table 5: Permissible Variations of Chemical Composition on Product Analysis 

(Clause 8.2)

Reference Standard: Indian Standards for product variation

		
Element

		Permissible Maximum content in the ladle analysis 

% by mass 

		Permissible Variation a

% by mass



		C

		≤ 0.30

>0.30 ≤ 1.00

		±0.02

±0.03



		Si

		≤ 1.00

		±0.03



		Mn

		≤ 1.00

>1.00

		±0.04

±0.06



		Cr

		≤ 0.40

		±0.03



		Mo

		≤ 0.40

> 0.40

		±0.03

±0.04



		Ni

		≤ 1.00

		±0.03



		Cu

		≤ 0.40

		+0.05



		B

		≤ 0.005

		±0.0003



		Other Elements

		Subject To Negotiation



		a) ± means that in once cast the deviation may occur over the upper value or under the lower value of the specified range in Tables 4, but not both at the same. 









Table 6 – Mechanical Property Requirement

(Clause – 10.2) 

Reference Standard: VDA 239-500 & VW 50066



		Grade



		Delivery Condition



		Alloy Type



		Stamping Condition



		Coating Type



		YS

(N/mm2)

		TS

(N/mm2)

		%Elongation, Min (Type of Test Piece as per IS 1608 Part 1 )



		

		

		

		

		

		

		

		Type 1

		Type 2

		Type 3



		CR1100T

		CR

		MB

		DS

		UC,AS

		300-650

		600-900

		11

		10

		11



		CR1100T

		CR

		MB

		PS

		A

		300-650

		600-900

		11

		10

		11



		

		

		

		

		

		

		

		

		

		



		CR1500T

		CR

		MB

		DS

		UC,AS,A

		300-650

		440-750

		11

		10

		11



		FH1500T

		CR

		MB

		DS

		UC

		650-1100

		750-1200

		--

		--

		--



		CR1500T

		CR

		MB

		IS

		UC

		300-530

		440-700

		19

		18

		19



		CR1500T

		CR

		MB

		IS

		G,A

		350-480

		470-700

		19

		18

		19



		CR1500T

		CR

		MB

		PS

		A

		300-600

		600-900

		13

		12

		13



		CR1500T

		CR

		MB

		MS

		UC,A

		350-900

		590-1100

		7

		5

		7



		



		CR1900T

		CR

		MB

		DS

		AS

		450-650

		600-800

		13

		12

		13



		CR1900T

		CR

		MB

		IS

		G,A

		400-650

		550-800

		13

		12

		13



		CR1900T

		CR

		MB

		DS

		UC,A

		280-680

		440-850

		11

		10

		11



		FH1900T

		CR

		MB

		DS

		UC

		800-1250

		900-1350

		--

		--

		--



		



		HR1500T

		HR

		MB

		DS

		UC,AS

		≥280

		450-800

		11

		10

		11



		HR1900T

		HR

		MB

		DS

		UC,AS

		280-680

		440-850

		11

		10

		11



		

		

		

		

		

		

		

		

		

		



		CR500T

		CR

		LA

		DS

		AS,A

		280-500

		380-540

		21

		21

		23



		CR500T

		CR

		LA

		IS

		G,A

		280-500

		380-540

		21

		21

		23



		CR600T

		CR

		LA

		DS

		AS,A

		320-650

		500-750

		12

		12

		13



		CR600T

		CR

		LA

		IS

		G,A

		320-650

		500-750

		12

		12

		13



		

		

		

		

		

		

		

		

		

		



		HR500T

		HR

		LA

		DS

		AS

		280-500

		380-600

		21

		21

		23



		HR600T

		HR

		LA

		DS

		AS

		320-650

		380-800

		12

		12

		13











































































NOTES for Table 6 

1. 1 N/mm2 = 1 MPa. 

2. Stricter mechanical properties requirements may be agreed to between the manufacturer and the purchaser, before placing the order

3. (--) → Not required. Where deemed required, the purchaser and manufacturer can agree up on testing with mutually agreed criteria for evaluation. 

4. Based on the mutual agreement between purchaser and manufacturer, different testing directions can be applied while conducting tensile tests. For such cases, mechanical properties requirement will be based on the mutual agreement and those agreed values should be reasonably close to the values mentioned in Table 6.

5. For hot rolled products greater than 3 mm, proportional specimens can also be used to determine the elongation with L0=5.65√S0, where L0 is the initial gauge length and S0 is the specimen cross section. 















































































Annex A

Clause 5.8

Grade Ordering Condition 





Cold Rolled substrate with typical tensile strength of 1500 MPa after hot forming comprising of Manganese-Boron Alloy supplied with Aluminium Silicon Coated with a coating mass of minimum 60 gm/m2/both sides in a coated & skin passed condition with no special surface requirements. 



		IS XXX

		CR

		1500T

		MB

		DS

		AS

		80

		AC











Surface Finish





Total Coating mass of 

80gm/m2/both sides 



Cold Rolled Substrate 

Indian Standard for 

Hot stamping 

Application

Expected Tensile Strength

 after Hot Forming

Manganese Boron 

Alloy Type

Direct Stamping 

Al-Si Coating 
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1 [bookmark: _Hlk180588032]SCOPE

This standard covers the general technical conditions for steel strips intended for further processing to produce grain oriented electrical steel in fully processed condition.



2 [bookmark: _Hlk180588155]REFERENCES

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards:



		IS No.

		Title



		IS 228 (all parts)

		Methods for chemical analysis of steels



		IS 1956 (Part 4)

: 2013

		Glossary of terms related to iron and steel: Part 4 Steel sheet and strip (second revision)



		IS 8910 : 2022/

ISO 404 : 2013

		General	technical	delivery requirements for steel and steel



		

		products (second revision)



		IS/ISO 16160 :

2012

		Hot-rolled steel sheet products



		

		—	Dimensional	and	shape



		

		tolerances (first revision)



		IS 3024 :2015

		Cold Rolled Grain Oriented Electrical Steel Strip and Sheet Delivered in Fully Processed State’







3 [bookmark: _Hlk180588431]TERMINOLOGY

3.1 For this standard, the definitions given in IS 1956 (Part 4) shall apply.



3.2 Electrical Steels — Unalloyed steels with requirements for magnetic or electrical properties (or) steels for sheets and strips containing only Si and/or Al as alloying element(s) and with requirements for magnetic losses and for the minimum values for magnetic induction only.




4 SUPPLY OF MATERIAL

4.1 General requirements relating to the supply of hot-rolled/cold-rolled carbon steel sheet/strips shall conform to IS 8910.

4.2 Hot-rolled and cold-rolled steel strip shall be supplied in coil form either with mill edges or sheared (slit) edges as agreed to between the manufacturer and the purchaser.

4.3 The material may be supplied in any one of the following conditions as per table -1 subject to mutual agreement between the supplier and the purchaser.

4.4 The material shall be supplied as per the chemical composition given in Table 2.



5 DESIGNATION

There shall be five grades of steel as given in Table 1.



Table 1 Designation and Grades of Steel

(Clause 5)



		Sl No.

		Grade and Designation



		

		Grade

		Designation



		(1)

		(2)

		(3)



		i)

		GO-HR

		Hot Rolled Coil



		ii)

		GO-AP

		Annealed Pickled

Hot rolled coil



		iii)

		GO-FH

		Full hard Coil



		iv)

		 GO-MG

		       MgO Coated Coil



		V)

		GO-BA

		        Batch Annealed







6 MANUFACTURE

Strips shall be made from steel manufactured by any process of steel making at the discretion of the manufacturer or as mutually agreed between supplier and purchaser. 



7 CHEMICAL COMPOSITION

7.1 Ladle analysis of the material, when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method shall be as given in Table 2.

7.2 
In case of dispute the procedure given in the relevant part of IS 228 shall be the referee method.



7.3 Product Analysis

Permissible variation in case of product analysis from the limits specified in Table 2 shall be as given in Table 3.



Table 2 Chemical Composition

(Clauses 4.4, 7.1 and 7.3)



		Sl No.

		Grade

		Designation

		

		Constituent,

Percent

		

		

		



		

		

		

		C

Max

		Si

		S

Max

		P

Max

		Mn

Max

		Al

Max



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		i)

		GO-HR

		Hot Rolled Coil

		0.08

		≥2.5 to < 4.0

		0.020

		0.10

		0.80

		0.06



		ii)

		GO-AP

		Annealed Pickled

Hot rolled coil

		

		

		

		

		

		



		iii)

		GO-FH

		Full hard Coil

		

		

		

		

		

		



		iv)

		GO-MG

		MgO Coated Coil

		0.01

		≥2.5 to < 4.0

		0.020

		0.10

		0.80

		0.06



		V

		GO-BA

		Batch Annealed

		

		

		

		

		

		





NOTES

1 composition is given in percent of weight

2 Restricted chemistry may be mutually agreed between the purchaser and the supplier.





Table 3 Permissible Variation for Product Analysis

(Clause 7.3)



		Sl No.

		Constituent

		Percentage Limit of Constituent

		Variation Over the Specified Maximum or Under the Minimum Limits,

Percent, Max



		(1)

		(2)

		(3)

		(4)



		i)

		Carbon

		≤0.080

		0.005



		ii)

		Manganese

		≤0.80

		0.040



		iii)

		Sulphur

		≤ 0.020

		0.005



		iv)

		Phosphorus

		≤0.10

		0.010



		v)

		Silicon

		≥2.00 to≤ 6.00

		0.150



		vi)

		Aluminum

		≤0.06

		0.010











8 FREEDOM FROM DEFECTS

The steel shall be free from segregation, laminations, surface flaws and other defects, which are detrimental to subsequent processing and ultimate use.



9 DIMENSIONS AND TOLERANCES (FOR HOT-ROLLED STEEL)  

9.3.1 Any special tolerances to suit specific requirements shall be mutually agreed to between the manufacturer and the customer.

9.3.2 Typical thickness tolerance is given in the table below, however other agreements are possible between manufacturer and end user for GO-HR and GO-AP. 

9.3.3 For Thickness tolerance, perpendicular to rolling direction, is valid for coil width > 200 mm and 40 mm from either edge.   

9.1 Unless otherwise agreed to between the supplier	Sl No.

Grade

Nominal Thickness

mm

Tolerance on Thickness 

In mm





From

Up to and Including

Parallel to Rolling

Perpendicular to Rolling

(1)

(2)

(3)

(4)

(5)

(6)

i)

GO-HR

GO-AP

—

3

± 0.25

0.10

ii)



3

4

± 0.25

0.12

iii)

GO-FH

GO-MG

GO-BA

0.18

0.20

±0.020

0.020

iv)



0.20

0.23

±0.023



v)



0.23

0.27

±0.027



vi)



0.27

0.35

±0.030







and	 the 	purchaser,	standard 	dimensions	 of hot-rolled steel strip shall be as specified in IS 1730.

9.2 Unless otherwise agreed the thickness, tolerances shall be as per IS/ISO 16160.



9.3 Crown

Crown is the difference in strip thickness from centre to edge.





Crown = tc – (t1+t2)/2



where

tc	= thickness at center of the strip width; and

t1 and t2 = thicknesses measured at 40 mm inside of the two edges.

The crown of the hot-rolled mill edge steel strip meant for cold rolling shall be as follows:



		For width up to and including 1100 mm:

		100 µm, Max



		For width above 1100 mm:

		150 µm, Max










9.4 Permissible Width Variations

The permissible tolerance on the nominal width of hot-rolled strip shall conform to the requirements specified in IS/ISO 16160.



9.5 Edge Camber

The edge camber tolerance shall be agreed to between 

the supplier	 and	 the	 purchaser



10 DELIVERY

The material in the form of strips shall be supplied

in coils. The mass of the coil shall be as agreed to between the contracting parties.



11 PACKING

Material with suitable packing shall be provided by the manufacturer/supplier to prevent damages and deterioration in quality during storage, handling, and transport. The exact method of packing and weight of each packet shall be mutually agreed to between the purchaser and the supplier.

12 MARKING

12.1 Each strip/coil shall carry a metal tag or adhesive label/sticker bearing the cast number or identification mark or lot number traceable to the cast number and the manufacturer’s name or trademark or shall be legibly marked at top.







12.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the product(s) may be marked with the Standard
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		SNo.

		Basic Details

		Clause/Subclause No.& Attachment

		Paragraph No./Figure No./Table No.

		Type of Comment

		Comments/Suggestions along with Justification for the Proposed Change

		Proposed Change/Modified Wordings

		Recommendation of the Panel



		1

		 G V Ramana

Email: gv.ramana@jsw.in

 

		2



 

 

 

		Reference table

		Technical

		1956 (in various parts) Glossary of terms relating to iron and steel (second revision) can be added in place of only IS 1956 part 1

		1956 (in various parts) Glossary of terms relating to iron and steel (second revision)

		 OK

Done





		2

		

		2



 

 

		reference table

		Technical

		IS 1956 reference for all parts can be given instead of part1 only

		1956 (in various parts) Glossary of terms relating to iron and steel (second revision)

		 OK

Done





		

		

		8

		2

		Editorial

		Table, table 5, table6 and table 7 to be renumbered as Table 4 already exists for Product analysis

		Table numbers form Tabel 4 in clause 8.1 to 8.4 shall be renumbered with Table 5 to Table 8

 

		 OK

Done





		

		 

		 

		

		

		

		Accordingly references for these numbers in clause 8, 8.1 to 8.4 shall be modified

		



		3

		Name: Jana Bhattacharaya Roy



Email: drjana.bhattacharya@gov.in

		8



 

 

 

		2

		Technical

		Plates/sheets below 20mm thickness have not difficulties to get through-hardened and extraction of test piece. Hence, "Tensile, Bend and Impact test for 20 mm thickness " may be replaced by "Tensile, Bend and Impact test up to 20 mm thickness "

		"Tensile, Bend and Impact test for 20 mm thickness " may be judicially replaced by "Tensile, Bend and Impact test up to 20 mm thickness "

		 Not acceptable

Indicative values are only for 20 mm thickness



		4

		

		8

 

 

		2nd

		Technical

		“test for 20 mm thickness” may be replaced by “test up to 20 mm thickness”.

		Plates/Sheets with thickness of 20mm or less do not have difficulties during heat treatment for through-hardening and  also for extraction of test specimens. Hence, “test for 20 mm thickness” may be replaced by “test up to 20 mm thickness”.

		 Not acceptable



		

		

		8



		8.1, 8.2, 8.3, 8.4

		Editorial

		Numbering and renumbering of Tables to be done

		Numbering and renumbering of Tables to be done







		 OK Done



		5

		Guru Prakash Tiwari

 

 

		5

 

 

 

 

 

		5.2 Grades

		Technical

		"Table 1 Designation and Grade" shall be changed, because the "Grade Number" shall be the center value of the hardness range. 

		Hardness HBW

		 Not Acceptable as these grades are similar to grades from International Manufacturers



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		Hardness HBW

		ISAR 400: 360-440

		



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		ISAR 400: 360-430

		ISAR 550: 500-600

		



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		ISAR 550: 500-580

		 

		



		

		 

		

		7.1 Ladle analysis

		Technical

		Table 3: Recommended Carbon equivalent Limits for different Grade.

		Please look at attached file and the revised table. 

		 Not acceptable



		

		 

		

		

		

		 

		

		



		

		 

		

		

		

		"Table 3" shall be revised, because the ranges are too narrow.

		

		



		6

		Name: Guru Prakash Tiwari



		5

		5.2 Grades

		Technical

		“Table 1 Designation and Grade” shall be changed, because the “Grade Number” shall be the center value of the hardness range. 

		Hardness HBW

		 Not Acceptable as these grades are similar to grades from International Manufacturers



		

		

		

		

		

		 

		 

		



		

		

		 

		

		

		 

		ISAR 400: 360-440

		



		

		

		 

		

		

		 

		 

		



		

		

		 

		

		

		Hardness HBW

		ISAR 550: 500-600

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		ISAR 400: 360-430

		 

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		ISAR 550:  500-580

		 

		



		

		 

		7

		7.1 Ladle analysis

		Technical

		Table 3: Recommended Carbon equivalent Limits for different Grade.

		Please look at attached file and the revised table.

		 Not Acceptable



		

		 

		

		

		

		 

		

		



		

		 

		 

		

		

		“Table 3” shall be revised, because the ranges are too narrow.

		

		



		7

		Name: Guru Prakash Tiwari

 

 

 

 

		5

 

 

 

 

 

 

 

		5.2 Grades

		Technical

		“Table 1 Designation and Grade” shall be changed, because the “Grade Number” shall be the center value of the hardness range. 

		Hardness HBW

		  Not Acceptable as these grades are similar to grades from International Manufacturers



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		 

		ISAR 400: 360-440

		



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		Hardness HBW

		ISAR 550: 500-600

		



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		ISAR 400: 360-430

		 

		



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		ISAR 550:  500-580

		 

		



		8

		Name: Guru Prakash Tiwari

		Summary

 

 

 

		Summary-1

		Technical

		Please refer attached files

		--

		 



		9

		Name: Guru Prakash Tiwari

		Summary

 

 

 

		Summary-2

		Technical

		Please refer attached files.

		---

		 



		10

		Name: Guru Prakash Tiwari

		7

 

 

 

		7.2

		Technical

		The first sentence shall be changed, because the agreement is needed between the manufacturer and the purchaser at the time of order, for Product Analysis.  

		The product analysis may be tested, if agreed at the time of order, and the permissible variation shall be added to Table 2 as given in Table 4.

		 Not acceptable



		11

		Name: Guru Prakash Tiwari

		8

 

 

		8

		Technical

		JFE considers that “Indicative properties” shall not be described, because only CRITERIA shall be written in the specification.

		Please look at attached file.

		 Not acceptable



		

		

		

		

		

		 

		 

		



		

		

		

		

		

		ONLY “Hardness Test” shall be written in “8 MECANICAL PROPERTIES”.

		 

		



		

		

		

		

		

		 

		 

		



		

		

		 

		

		

		 

		The first sentence shall be deleted.

		



		

		 

		8

		8.1

		Technical

		The first sentence shall be changed, because the core hardness shall be agreed for each order between the manufacture and the purchaser at the time of order.

		The minimum core hardness may be tested, if agreed between the manufacturer and the purchaser at the time of order. In this case, the specified value, measuring position and method shall be agreed also.

		 Not Acceptable as these grades are similar to grades from International Manufacturers



		

		 

		

		

		

		

		

		



		

		 

		8

		8.1

		Technical

		As same as “5.2 Grades, Table 1”, “Table 4 Hardness in BHN” shall be changed, because the “Grade Number” shall be the center value of the hardness range. 

		Hardness HBW

		  Not Acceptable as these grades are similar to grades from International Manufacturers



		

		 

		

		

		

		 

		 

		



		

		 

		 

		

		

		 

		ISAR 400: 360-440

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		Hardness HBW

		ISAR 550: 500-600

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		ISAR 400: 360-430

		 

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		ISAR 550:  500-580

		 

		



		

		 

		8

		8.1

		Technical

		The table in “NOTE”, the words “Depth of Grinding” shall be changed, because of the reasons listed below.

		In the table,

		 OK Done



		

		 

		

		

		

		 

		 

		



		

		 

		 

		

		

		1) 0.50mm depth is sufficient to verify the hardness.

		“Depth of Grinding” shall be changed to “Range of depth for milling or grinding”.

		



		

		 

		 

		

		

		 

		 

		



		

		 

		 

		

		

		2) There are two methods, grinding and milling.

		 

		



		

		 

		8

		8.1.1

		Technical

		JFE considers that “corner of each plate as Quenched or Quenched & Tempered” shall be changed, because of the reasons below.

		 “corner of each plate as Quenched or Quenched & Tempered” shall be changed to “head or tail end of the maximum thickness plate for each heat”.

		 Not acceptable  as this clause is as per ASTM A 20 which is most widely used.



		

		 

		

		

		

		 

		

		



		

		 

		 

		

		

		1) The test sample shall not be taken from corner ONLY.

		

		



		

		 

		 

		

		

		 

		

		



		

		 

		 

		

		

		2) “Each plate as Quenched or Quenched & Tempered” is too many to test.

		

		



		

		 

		 

		

		

		 

		

		



		

		 

		 

		

		

		The hardness mainly depends on the chemical compositions. The maximum thickness plate for each heat is sufficient to measure the hardness.

		

		



		

		 

		8

		8.2, 8.3, 8.4

		Technical

		JFE considers that “Indicative properties” shall not be described, because ONLY hardness shall be the criteria as abrasion resistant steel plate, therefore, the other properties except for hardness shall not be criteria and shall not be described in this standard.

		All sentences and tables shall be deleted.

		  Not Acceptable as these grades are similar to grades from International Manufacturers
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FOREWORD



This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division Council.



This standard was first published in 1986. While reviewing the standard, in the light of experience gained during these years, the Committee decided to revise it to bring in line with those present practices being followed by the Indian industry. 



The atmospheric corrosion resistance of these steels is approximately four times to that of carbon structural steel. Welding is of fundamental importance, and it is pre-supposed that suitable welding procedures will be adopted for welding the steels. These steels are intended for applications where weight saving along with improved atmospheric corrosion resistance is important. 



The Indian Standards referred in this standard are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards



In this revision the following changes have been made:

i) Chemical and mechanical properties have been modified; Permissible Variation for Product Analysis also modified;

ii) New grade designation system has been adopted; simultaneously old designations have also been given in Annex A;

iii) New grades have been added;

iv) Some of the Clauses are rearranged and modified; and

v) Amendment No. 1 has been incorporated.



For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO Standard may also be followed as an alternate method.



In the formulation of this standard, due consideration has been given to the trade practices followed in the country in this field. Due consideration has also been given to international co-ordination among the standards prevailing in different countries:



		International Standard

		Title



		ISO 630-5: 2014

		Structural steels with improved atmospheric corrosion resistance



		ISO 5952: 2019

		Hot Rolled Structural quality with improved atmospheric corrosion resistance



		DIN EN 10025-5: 2019

		Structural steels with improved atmospheric corrosion resistance



		ASTM A606: 2018

		Hot-Rolled and Cold-Rolled, with Improved Atmospheric Corrosion Resistance



		ASTM A709: 2021

		Standard Specification for Structural Steel for Bridges



		ASTM A871:2020

		High-Strength Low-Alloy Structural Steel Plate with Atmospheric Corrosion Resistance



		JIS G 3125: 2021

		Superior atmospheric corrosion resisting rolled steels







The composition of the Committee responsible for the formulation of this standard is given in Annex B.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 1960 ‘Rules for rounding off numerical values (revised). The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

Draft Indian Standard

SPECIFICATION FOR STRUCTURAL WEATHER RESISTANT STEELS

(First Revision of IS 11587)



1 SCOPE



1.1 This standard covers the requirements for hot-rolled and cold-rolled structural weather resistant steels (flat and long products) in the form of plates, sheets, strips, sections, flats, bars and rods for welded, riveted or bolted construction requiring atmospheric corrosion resistance.



1.2 The grades in this standard except ISH310WR contain additional alloying elements and provide a level of corrosion resistance substantially better than that of carbon steels with or without copper addition. When properly exposed to the atmosphere, steel can be used bare (unpainted) for many applications.



1.3 ISH340WP available in 2 grades : Grade1 for sheets and plates (in flat or coil form): Intended for structural purposes where guaranteed mechanical properties, weldability and suitability for forming simple cold pressed parts are required. Grade2 for sheets, plates (in flat or coil form) and sections: Intended for general engineering purposes with guaranteed mechanical properties and weldability.



1.4 The guidelines for thicknesses in which products of the steel grades and qualities specified in this document can be supplied are given in Table A below. However, max thickness grade wise as per table 3A will be applicable. 



Table A  Product forms for the different steel grades with improved atmospheric corrosion resistance depending on their thickness



		Designation

		Flat products

Nominal thickness, mm

		Long products

Nominal thickness or diameter, mm



		

		

		Sections

		Bars

		Rods



		

		≤ 16

		≤ 100

		≤ 200

		≤ 63

		≤ 150

		≤ 60



		ISH235WR, ISH245WR, ISH310WR, ISH345WR, ISH355WR, ISH365WR1, ISH365WR2

		

		

		Yes

		Yes

		Yes

		Yes



		ISH245WP, ISH340WP, ISH355WP, ISH360WP

		Yes

		

		

		Yes

		

		



		ISH400WR, ISH415WR, ISH450WR, ISH460WR1, ISH460WR2, ISH500WR, ISH600WR, ISH700WR

		

		Yes

		

		Yes

		

		









2 REFERENCES



The following standards contain provisions, which through reference in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:









		IS No.

		Title





		IS 228(in various parts)

		Methods of chemical analysis of steels





		IS 808: 2021

		Dimensions for hot rolled steel beam, channel and angle sections (fourth

revision)



		IS 1173: 1978

		Specification for hot rolled and slit steel tee bars (second revision)





		IS 1252:1991

		Hot rolled steel bulb angles –Dimensions (first revision)



		1599: 2019/		

ISO 7438: 2016

		Metallic materials – Bend test (fourth revision)



		1608(Part 1): 2022/	

ISO 6892-1: 2019	

		Metallic materials – Tensile testing - Part 1 Method of test at room temperature (fifth revision)



		IS 1730: 1989   

		Steel plates, sheets, strips and flats for structural and general engineering purposes – Dimensions (second revision)



		IS 1732:1989 	

		Steel bars, round and square for structural and general engineering purposes – Dimensions (second revision)



		1757(Part 1): 2020/	 

ISO 148-1: 2016	

		Metallic materials – Charpy pendulum impact test Part 1 Test method (fourth revision)



		IS 1852:1985

		Specification for rolling and cutting tolerances for hot rolled steel Products (fourth revision)



		IS 1863:1979 	

		Specification for rolled steel bulb flats (first revision)



		IS 1956 (various parts)

		Glossary of terms relating to iron and steel (second revision)



		IS 2314:1986 	

		Specification for steel sheet piling sections (first revision)



		IS 3803 (Part 1): 1989

		Steel – Conversion of elongation values: Part 1 Carbon and low alloy steels (second revision)



		IS 3954:1991

		Hot rolled steel channel sections for general engineering purposes – Dimensions (first revision)



		IS 4923:2017

		Hollow steel sections for structural use – Specification (third revision)



		IS 8910: 2022/		 

ISO 404: 2013		

		General technical delivery requirements for steel and steel products (second revision)



		IS 12779: 1989

		Rolling and cutting tolerances for hot rolled parallel flange beam and column sections



		IS 10842 (Part 2): 2019

		Destructive Tests on Welds in Metallic Materials - Cold Cracking Tests for Weldments — Arc Welding Processes part 2 self-Restraint Tests (first revision)



		IS 4225:2022/             

ISO 17557:2016        

		Steel — Ultrasonic Testing of Steel Flat Products of Thickness Equal to or Greater than 6 mm



		IS/ISO 16160: 2012

		Hot-rolled steel sheet products — Dimensional and shape tolerances (first revision)



		IS/ISO 16162: 2012

		Cold-rolled steel sheet products — Dimensional and shape tolerances (first revision)



		IS 4748:2021/             

ISO 643:2019

		Steels - Micrographic determination of the apparent grain size





	

3 TERMlNOLOGY



For the purpose of this standard the definitions given in IS 1956 and the following definitions shall apply.



3.1 As-rolled — Delivery condition without any special rolling i.e. Conventional hot rolling without any normalized rolling or thermo-mechanical rolling and/or heat treatment like normalizing or quenching.



3.2 Normalizing Rolling — A hot rolling process in which the final deformation is carried out within a certain temperature range equivalent to normalizing temperature, leading to a material condition equivalent to that obtained after normalizing, such that the specified mechanical properties would still be met in the event of any subsequent normalizing.



NOTE — 	In international publications for both the normalizing rolling, as well as the thermo-mechanical rolling, the expression "controlled rolling" may be found. However, in view of the different applicability of the products a distinction of the terms is necessary.



3.3 Normalized — Produced by heating to a suitable temperature above the transformation range (austenitizing) followed by air cooling.



3.4 Thermo-Mechanical Rolling — A hot rolling process in which the final deformation is carried out in a certain temperature range leading to a material condition with certain properties that cannot be achieved or repeated by heat treatment alone.



The term “Thermo-Mechanical Control Process” can also be used.



NOTES

 1 Subsequent heating above 580 °C may lower the strength values.

 2 Thermo-mechanical rolling can include processes with an increasing cooling rate with or without tempering including self-tempering but excluding direct quenching and quenching and tempering.

 3 In some publications the word TMCP (Thermo-mechanical Control Process) is also used.



3.5 Steel with improved atmospheric corrosion resistance (Weather resistance steels) –

Steel in which a certain number of alloying elements, such as P, Cu, Cr, Ni, etc., have intentionally been added in order to increase its resistance to atmospheric corrosion, by forming an auto-protective oxide layer on the base metal under the influence of weather conditions; these steels are commonly known as ‘weathering steels’.



4 SUPPLY OF MATERIALS



General requirements relating to the supply of material shall conform to IS 8910.



5 DESIGNATION AND GRADES



5.1 Weathering Steels covered by this standard shall be designated by their yield strength. 

This standard specifies 

— 19 steel grades are covered in Table 1A, 3A, 4 and 5 for hot rolled steel (designated by ISH) and 

— 2 steel grades are covered in Table 1B, 3B and 4 for cold rolled steel (designated by ISC). 



Grades are subdivided into classes WR and WP which differ primarily in their phosphorus contents; grades ISH365 and ISH460 are subdivided into classes WR1 and WR2 which differ primarily in alloying element requirements for Si, Cr, Cu, and Ni (see Table 1A). 

Class WR denotes weathering steel has an improved atmospheric corrosion resistance; class WP denotes weathering steel with higher levels of phosphorus. 



Each grade is available in up to four (4) qualities. These grades and qualities differ in their specified mechanical properties and impact energy requirements. The qualities on basis of impact energy requirements are as follows:



— Quality A: no impact testing

— Quality BR: impact testing at +20 °C

— Quality B0: impact testing at 0 °C

— Quality C and C1: impact testing at –20 °C



NOTE — Quality C1 specifies a higher minimum impact energy than C.



5.2 Application 



Class A steels satisfy only moderate loading conditions (Applicable to ISH355WP). 



Class B steels are intended for use in welded structures or structural parts, subjected to normal loading conditions (Applicable to ISH235WR, ISH245WR and ISH365WR1). 



Class C steels are to be used in cases where, owing to loading conditions and the general design of the structure, some resistance to brittle fracture is necessary (Applicable to ISH355WR). 



Class D steels are to be used for structures or structural parts where, owing to loading conditions and the general design of the structure, a high resistance to brittle fracture is necessary (Applicable to ISH235WR, ISH245WR, ISH355WR, ISH355WP and ISH365WR1). 



5.3 Basis for order



While placing an order for the purchase of material covered by this standard, the purchaser should specify the following: 



a) Designation (Grade and Quality for Hot rolled steel. Grade for Cold rolled steel); 

b) Product Form (plate, section, bar, sheet or strip); 

c) Quantity (mass or number); 

d) Nominal dimensions - thickness, width and length (for cut lengths); 

e) Condition; 

f) Quality (A, BR, B0 and C or C1)



6 MANUFACTURE



6.1 The manufacturing process of the steel is left to the discretion of the manufacturer or as per agreement between manufacturer and purchaser. If required, secondary refining in the form of ladle refining, vacuum degassing may follow steel making.



6.2 The methods of deoxidation are designated as follows:



— FN - Rimming steel not permitted. This Option is applicable to Qualities A, BR and B0;

— FF - Fully killed steel containing nitrogen binding elements in amounts sufficient to bind the available nitrogen (for example, minimum 0.020 percent total aluminium). The usual guideline is minimum aluminium to nitrogen ratio of 2:1, when no other nitrogen binding elements are present. This Option shall be applicable to Qualities C and C1. On mutual agreement Qualities A, BR and B0 can be used this option.



6.3 The products may be rolled and supplied in as-rolled or normalized or normalizing rolling or controlled rolling or thermo-mechanical rolling and accelerated cooling conditions as per the agreement between the purchaser and the manufacturer/supplier.



6.4 The manufacturer can supply sheets, plates and sections either in hot rolled and if required in as skin passed or cold rolled and annealed condition only or hot rolled followed by cold finishing or cold rolled and annealed. In case of cold rolled finished supply, there shall, however, be no adverse effects on the properties of the product. The manufacturing process adopted for cold rolling/finishing shall be furnished by the supplier.



6.5 Hot rolled sheets and strips shall be descaled if so requested by the purchaser, using either acid pickling or shot blasting. Hot rolled and cold rolled Steel sheets and strips which have been descaled by acid pickling or shot blasting shall be oiled, if so requested by the purchaser.



6.6 Surface condition 

Oxide or scale in hot-rolled steel sheet is subject to variations in thickness, adherence and colour. Removal of the oxide or scale by pickling or blast cleaning may disclose surface imperfections not readily visible prior to this operation. 

6.7 Oiling 

As a deterrent to rusting, a coating of oil is usually applied to hot-rolled, descaled steel sheet, but sheet may be furnished unoiled, if required. The oil is not intended as a forming lubricant and shall be easily removable with degreasing chemicals. When requested, the manufacturer shall advise the purchaser which type of oil has been used. 

6.8 Corrosion resistance 

The resistance of these steels to atmospheric corrosion is due to the formation of a protective oxide layer. The formation of this protective layer depends not only on chemical composition, such as the distinctive differences between the analyses of the various grades, but also on a number of factors such as surrounding atmosphere, design, etc., over which the steel producer has no control. See Annexes B and C for information on estimating the corrosion resistance and cautions concerning the use of these steels.



7 CHEMICAL COMPOSITION



7.1 Ladle Analysis



The ladle analysis or heat analysis of the steel, when carried out by the method specified in the relevant parts of IS 228 or any other established instrumental/chemical method, shall conform to the requirements as given in Table 1A and Table 1B. This analysis shall be made from a test sample, preferably taken during casting/teeming of the heat. In case of dispute, the procedure given in IS 228 and its relevant parts shall be the referee method and where test methods are not specified shall be as agreed to between the purchaser and the manufacturer/supplier. The ladle analysis shall be reported in the test certificate.



The ladle analysis shall be determined once per cast.



7.2 Product Analysis



The permissible variation in the case of product analysis from the limits specified in Table 1A and Table 1B shall be as given in Table 2.



7.2.1 If a product analysis has been agreed upon at the time of enquiry and order, the purchaser shall specify the frequency if not once per cast. The product analysis shall be carried out on the finished product from the standard position.



7.3 Carbon equivalent value (CEV)



Steel grades specified are of weldable quality. If agreed to between the manufacturer/supplier and the purchaser, the weather resistant steel up to and including 50 mm thick plates,

— for steel grade ISH235WR, a maximum carbon equivalent value of 0.44 %, and 

— for steel grade ISH355WR, a maximum carbon equivalent value of 0.54 % based on heat analysis shall apply.

 

For other grades CEV may be mutually agreed between purchaser and supplier. The carbon equivalent value can be calculated using the formula:



Carbon equivalent value (CEV) =



7.3.1 If the weather resistant steels are to be used unpainted, it is advisable to select the welding electrodes with matching weathering characteristics.



7.3.2 Lower limits for carbon equivalent values may be agreed to between the contracting parties.



7.3.3 Weldability



The steels specified in this document do not have unlimited suitability for the various welding processes, since the behavior of a steel during and after welding depends not only on the material but also on the dimensions and shape and on the manufacturing and service conditions of the components.



If filler metal without improved atmospheric corrosion resistance is used ensure that the weld itself is weather resistant.

Before welding, any surface layer which has already been formed should be removed to a distance of 10 mm to 20 mm from the joint edges.



General requirements for arc welding of the steels specified in this document shall be as given in IS 10842 part2. 



For Grade ISH340WP and ISC300WP - The Plates and sections shall be suitable for gas and metal arc welding. The Sheets shall be suitable for gas and metal arc welding as well as suitable for spot and seam welding processes. Special precautions should be taken when welding steel grades of class WP with a high phosphorus content.



NOTES



1 With increasing product thickness and strength level cold cracking can occur. Cold cracking is caused by the following factors in combination:

— The amount of diffusible hydrogen in the weld metal;

— A brittle structure of the heat affected zone;

— Significant tensile stress concentrations in the welded joint.

2 Special precautions should be taken when welding grades ISH245WP, ISH340WP, ISH355WP, ISH360WP, ISC300WP and ISC315WP with a high phosphorous content. 



3 In case of assembling by riveting and bolting, precautions should be taken with regard to the choice of rivets and bolts to be used for assemblies in order to prevent the start of the corrosion process.





















Table 1A Chemical Composition for Hot Rolled Steel

(Clauses 5.1, 7.1 and 7.2)

		Designation

		Ladle Analysis, Percent, Max



		Grade

		Quality

		C

		Si

		Mn

		P (b

		S (b

		N

		Addition of “N” binding elements (c

		Cr

		Cu

		Ni

		V

		Others



		ISH235WR

		B0



C

		0.13



		0.40



		0.20- 0.60

		0.035





		0.035



0.030

		0.009 (d, e

-

		-



Yes

		0.40- 0.80

		0.25- 0.55

		0.65

		-



		





		ISH245WR

		A, BR, B0

		0.18

		0.15-0.65

		1.25

		0.035

		0.035

		-

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		-

		



		ISH245WP

		A

		0.15

		0.10min

		0.55

		0.06-0.16

		0.040

		-

		-

		0.24-1.31

		0.20-0.60

		0.20-0.70

		-

		



		ISH310WR

		A

		0.22

		-

		1.25

		-

		0.040

		-

		-

		-

		0.20min

		0.65

		-

		



		ISH340WP (h

		A

		0.10

		0.28-0.72

		0.25-0.45

		0.075-0.14

		0.030

		-

		-

		0.35-0.60

		0.30-0.60

		0.20-0.47

		0.05

		Mo-0.05, Nb-0.04,

Al-0.08



		ISH345WR

		 BR

		0.23

		0.40

		0.50-1.60

		0.035

		0.045

		-

		-

		0.35

		0.60

		0.45

		0.15

		Mo-0.15, Nb-0.05



		ISH355WR ( g

		A, BR, B0



C, C1

		0.19



0.16

		0.15-0.50

		0.50-1.50

		0.035



0.030

		0.035



0.030

		0.009 (d, e

-

		-



Yes

		0.40-0.80

		0.25-0.55

		0.65

		0.10

		Mo-0.30,

Zr-0.15



		ISH355WP( g

		B0



C

		0.12

		0.20-0.75

		0.60 (f

		0.070-0.15

		0.035



0.030

		0.009 (e

		-



Yes

		0.30-1.25

		0.25-0.55

		0.65

		-

		



		ISH360WP ( g

		C

		0.17

		0.40

		1.0

		0.07-0.10

		0.050

		-

		-

		0.70-1.0

		0.25-0.55

		0.65

		0.10

		



		ISH365WR1

		A, BR, B0



		0.18

		0.15-0.65

		1.40

		0.035

		0.035

		-

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		-

		



		ISH365WR2

		A, BR, B0



		0.18

		0.55

		1.40

		0.035

		0.035

		-

		Yes

		0.30-0.55

		0.20-0.35

		-

		-

		

		

		



		ISH400WR

		BR

		0.15

		0.15-0.55

		2.00

		0.020

		0.006

		0.006

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		

		



		ISH415WR

		B0, C, C1

		0.20

		0.15-0.50

		0.50-1.35

		0.040

		0.050

		-

		Yes

		0.30-0.70

		0.20-0.50

		0.50

		0.01-0.10

		Mo-0.10, Nb-0.05



		ISH450WR

		B0, C, C1

		0.20

		0.15-0.50

		0.50-1.35

		0.040

		0.050

		-

		Yes

		0.30-0.70

		0.20-0.50

		0.50

		0.01-0.10

		Mo-0.10, Nb-0.05



		ISH460WR1

		B0

		0.18

		0.15-0.65

		1.40

		0.035

		0.035

		-

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		-

		



		ISH460WR2

		B0

		0.18

		0.55

		1.40

		0.035

		0.035

		-

		Yes

		0.30-0.55

		0.20-0.35

		-

		-

		



		ISH500WR

		B0

		0.11

		0.15-0.55

		2.0

		0.020

		0.006

		0.006

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		-

		



		ISH600WR

		BR, B0

		0.11

		0.15-0.55

		2.0

		0.020

		0.006

		0.006

		Yes

		0.45-0.75

		0.30-0.50

		0.05-0.30

		0.05

		Mo-0.30, Nb-0.05



		ISH700WR

		C

		0.11

		0.15-0.55

		2.0

		0.015

		0.006

		0.006

		Yes

		0.45-1.20

		0.30-1.50

		0.05-2.0

		0.05

		Mo-0.60, B-0.005



		a)   When the steel is killed by aluminium the total aluminium content should not be less than 0.02 percent. When steel is silicon killed the silicon content shall not be less than 0.1 percent. When the steel is aluminium silicon killed the silicon content shall not be less than 0.03 percent and total aluminium content shall not be less than 0.01 percent. (see 6.2 for killing options).

b)   For long products, the P and S content can be 0.005 percent higher.  

c)   The steel shall contain at least one of the following elements: At total ≥ 0.020 percent, Nb 0.015 percent to 0.060 percent, V: 0.02 percent to 0.15 percent, Ti: 0.02 percent to 0.10 percent. If these elements are used in combination, at least one of them shall be present with the minimum content indicated.

d)   It is permissible to exceed the specified values provided that for each increase of 0.001 percent N, the maximum P content shall be reduced by 0.005 percent; the N content of the ladle analysis, however, shall not be more than 0.012 percent.

e)   The maximum value for nitrogen does not apply if the chemical composition shows a minimum total A1 content of 0.020 percent, or if sufficient, other N binding elements are present. The N binding elements shall be mentioned in the inspection document.

f)  The upper limit of Mn may be 1.0 percent Max by agreement between the purchaser and the supplier.

g) Chemical composition for thicknesses over 16 mm is subject to agreement between the manufacturer and the purchaser. 

h) Total incidental elements shall be 0.15 max

i)   Any element other than those listed in this table, which is added intentionally, shall be indicated to the purchaser.

j) Restricted chemistry can be agreed mutually between purchaser and supplier.









Table 1B Chemical Composition for Cold Rolled Steel

(Clauses 5.1, 7.1 and 7.2)

		Designation

		Ladle Analysis, Percent, Max



		Grade

		C

		Si

		Mn

		P

		S

		N

		Cr

		Cu

		Ni

		V

		Others



		ISC300WP

		0.10

		0.28-0.72

		0.25-0.45

		0.075-0.14

		0.030

		-

		0.35-0.60

		0.30-0.60

		0.20-0.47

		0.05

		Mo-0.05, Nb-0.04,

Al-0.08



		ISC315WP

		0.12

		0.20-0.75

		0.60

		0.070-0.15

		0.035



		0.009

		0.30-1.25

		0.25-0.55

		0.65

		-

		







Table 2 Permissible Variation for Product Analysis

(Clause 7.2)

		

Element

		Range of specified element, Percent

		Permissible Variation Over/Under the Specified Limit, Percent, Max



		Carbon

		≤0.15

>0.15≤0.22

		0.03 b

0.04



		Silicon

		≤0.80

		0.06 b



		Manganese

		≤ 2.00

		0.10 b



		Phosphorus

		≤ 0.04

Over 0.04 to 0.15





		0.01 b

a



		Sulfur

		≤ 0.05

		0.01 b



		Vanadium

		≤0.10

>0.10≤0.25

		0.01

0.02



		Niobium

		≤ 0.06

		0.01



		Titanium

		≤ 0.15

		0.01



		Copper

		≤ 1.00 

Over 1.00 to 1.20

		0.03 

0.05



		Nickel

		≤ 1.00

>1.00≤1.50

		0.03

0.05



		Chromium

		≤0.90

>0.90≤ 2.00

		0.04

0.06



		Molybdenum

		≤0.20

>0.20≤0.40

>0.40≤0.65

		0.01

0.03

0.04



		Nitrogen

		≤ 0,030

		0,005



		Boron

		≤ 0.006

		0.001



		a)  Product analysis not applicable.

b) For ISH340WP - Carbon: Permissible Variation Over the Specified Limit, 0.02 % max.

                              -  Manganese: Permissible Variation Over/Under the Specified Limit, 0.05 % max.

                              -  Silicon: Permissible Variation Over/Under the Specified Limit, 0.03 % max.

                              -  Sulfur: Permissible Variation Over/Under the Specified Limit, 0.005 % max.

                              -  Phosphorus: Permissible Variation Over/Under the Specified Limit, 0.005 % max.
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8. SELECTION AND PREPARATION OF TEST SAMPLES



8.1 The position from which test samples are taken shall be so located in the product as to yield the clearest possible information regarding properties in the cross-sectional and longitudinal planes. The recommended locations for taking test samples for plates, sheets, strips, sections, flats, bars and rods are indicated in Fig. 1. Selection of location of test pieces may also be mutually agreed to between the purchaser and the manufacturer/supplier.

The sampling position of test piece shall be at a quarter-width from the edge of the sheet, strip and plate. If this is infeasible, the sampling should be made as close to the aforementioned position as possible. Tensile and bend test piece direction shall be as per below table. 



		Class of Steel Product

		Direction of Test Piece



		Plates, Sheets and Strips

		Crosswise (Transverse)



		Sections

		Lengthwise for each type



		Flats, bars (round hexagonal, etc.) and rods

		Lengthwise







Alternative test piece direction may also be mutually agreed to between the purchaser and the manufacturer/supplier.



8.2 Wherever practicable, the rolled surface of the steel shall be retained on the two opposite sides of the test samples.



8.3 In case of flat test samples for tensile test, both surfaces are normally to be left on the test specimen for sheets, strips, and plate up to 32 mm thick. At least one rolled surface shall be left on rectangular test samples taken from plate more than 32 mm thick. Round test samples are permitted, but should only be adopted for thickness exceeding 20 mm.



8.4 In case of flats up to 16 mm thick, the test sample shall undergo, if possible, no machining whatsoever prior to use as a test piece. If this is not possible, the test sample shall undergo the minimum amount of machining.



8.5 Bars below 28mm and rods shall be tested without machining. In case of bars having diameters or thicknesses between 28 and 71 mm, the bars may be symmetrically reduced by machining. For bars having diameters or thicknesses exceeding 71 mm, the test sample may be taken from the position shown in Fig. 1.



8.6 In the case of plates, sheets, strips, sections, flats, and bars, bend tests are to be carried out on rectangular test samples which, as far as possible, should be of the full thickness of the product. In the case of sections, flats and plates exceeding 28 mm in thickness, it is permissible to remove metal from one side of the test sample before using it as a test piece. The rolled surface of the test piece shall be on the outer side of the bend during the test.



8.7 Test samples shall be cut in such a manner that deformation is avoided as far as possible. If shearing or flame-cutting is employed, an adequate allowance shall be left for removal by machining.



8.8 Test samples taken from rolled steel which have undergone deformation through bending or twisting-shall in all cases be straightened cold. If the deformation is too severe to allow cold straightening, it is permissible in the case of materials to be delivered in the annealed or normalized condition, to carry out straightening under the application of heat, provided the temperature does not exceed 650°C. While straightening test samples, care shall be taken to avoid any cold-working or temperature rise which will alter the properties of the samples as compared with the finished product which they represent.



8.9 Test samples shall not be subjected to heat treatment unless the material from which they are cut is similarly and simultaneously treated with the material before testing. Any slight straightening of test samples which may be required shall be done cold.



[image: ]



FIG. 1 STRUCTURALSTEELSECTIONS, POSITIONANDORIENTATION OF SAMPLE





9 MECHANICAL PROPERTIES



9.1 Tensile Test



Yield strength, tensile strength and percentage elongation, when determined in accordance with IS 1608 (Part 1), shall conform to the requirements as given in Table 3A and Table 3B.



For the specified yield strength, the upper yield strength (ReH) shall be determined. 

If a yield phenomenon is not present, the 0.2% proof strength (Rp 0.2) shall be determined.



9.1.1 In case of sections, the thickness of which is not uniform throughout the profile, the limits of sizes given in Table 3A shall be applied according to the actual maximum thickness of the piece adopted for testing.



9.1.2 Should a tensile test piece break outside the middle half of the gauge length (see IS 1608 (Part 1)) and the percentage elongation obtained is less than that specified, the test may be discarded at the manufacturer/supplier’s option and another test made from the sample sheet, plate, strip, section, flat, bar or rod.



9.1.3 Number of Tensile Tests



Hot rolled steel - Number of test samples shall be 2 from each cast/heat and same form, grade, quality and delivery condition irrespective of cast/heat size.



Cold-rolled steel - Take one tensile from each lot of steel sheets/strips of the same heat, the same thickness, the same rolling condition. If the lot exceeds 50 t in mass, take additional tensile test pieces for every 50t.



9.1.4 Tensile Test Pieces



The tensile strength, yield strength and percentage elongation of steel shall be determined from standard test pieces. The test shall be carried out as on the standard test pieces prepared in accordance with IS 1608 (Part 1).



9.1.4.1 Test pieces with a non-proportional gauge length, other than 5.65 may be used in which case the elongation values shall be converted to 5.65in accordance with IS 3803 (Part 1).



9.2 BENDTEST



Bend test shall be conducted in accordance with IS 1599.



For bend test, the test piece at room temperature shall withstand bend through 180° to an internal diameter not greater than that given in Table 4 without cracking.



For grade ISC315WP, bend test is optional and shall be performed only when specified by the purchaser. For this the bend test piece shall be 15 mm to 50 mm in width, and have an appropriate length which is about twice the width. The test piece shall be bent manually with a vise through 180° along the length direction of the test piece as shown in Fig. 2 with an internal spacing of 1t. If bending with a vise is not possible, other suitable means of bending may be used.



9.2.1 Number of Bend Test



Hot rolled steel - Number of test samples shall be 2 from each cast/heat and same form, grade, quality and delivery condition irrespective of cast/heat size.



Cold-rolled steel - Take one sample from each lot of steel sheets/strips of the same heat, the same thickness, the same rolling condition. If the lot exceeds 50 t in mass, take additional tensile test pieces for every 50t.

[image: ]



FIG. 2 DIRECTION OF BEND TEST



9.2.2 Bend Test Pieces



When sections permit, these shall be not less than 40 mm wide. If the manufacturer/supplier so desires, round, square, hexagonal and flat bars and structural sections shall be bent in the full section as rolled.



9.2.2.1 In all bend test pieces, the rough edges arising as a result of shearing may be removed by filing or grinding or machining, but the test pieces shall receive no other preparation.



9.2.2.2 The test pieces shall not be annealed or otherwise subjected to heat treatment unless the material from which they are cut is similarly treated, in which case the test pieces shall be similarly treated with the material, before testing.





9.3 IMPACT TEST



9.3.1 The impact test on V notched test pieces shall be carried out in accordance with IS 1757-1. The impact properties of Charpy V-notch test pieces shall comply with the values specified in Table 5. The orientation of the specimens shall be longitudinal unless transverse orientation is agreed between purchaser and manufacturer. 

The impact properties of steel grade ISH class WP are verified only when specified at the time of the order.

For grades with quality C and C1 contained in Table 5 with nominal thickness <6 mm, the ferritic grain size shall be ≥ 6, verified by the method as described in IS 4748, if specified at the time of the order.



9.3.2 Impact test shall normally be carried out on products having thickness/diameter greater than or equal to 12 mm. For nominal thicknesses 12 < t < 40 mm, standard 10 mm x 10 mm test pieces shall be machined in such a way that one side is not further away than 2 mm from a rolled surface, for nominal thicknesses ≥ 40 mm impact test pieces shall be taken from 1/4t position. The notch axis shall be perpendicular to the rolled surface.



9.3.3 In the case of nominal product thickness 6 mm ≤ t ≤ 12 mm, sub-sized test pieces shall be machined. The largest possible standard sub-sized test piece (7.5 mm or 5.0 mm) shall be used. The notch shall be perpendicular to the surface of the product. Where sub-sized test pieces are used, the minimum impact energy values given in Table 5 shall be reduced in proportion to the cross-sectional area of the test piece. 



9.3.4 Impact tests shall not be required for nominal thickness t < 6 mm.



9.3.5 The test sample shall be taken from the thickest product. One test sample shall be taken from thickest product per cast/heat. If the test sample taken from the thickest product rolled from a cast meets the requirements, the whole cast shall be deemed to meet the requirements of the test, if not, the test shall be performed on a product of next lower thickness rolled from same cast, if it meets the requirements specified, this particular thickness as also other sections of lower thickness shall be deemed to satisfy this specification. If this thickness also does not meet the requirements, the test shall be carried out on the next lower thickness and so on, because the toughness of the product will be dependent on the rolling direction as well as on the product size.



9.3.6 The minimum impact values given in Table-5 apply for the mean of three test pieces. One individual value may be lower than the specified value, provided that it is not less than 70 % of the specified value. 



Three additional test pieces shall be taken from the same sample in accordance with 9.3.5 and tested in any one of the following cases: 

— if the average of three impact values is lower than the minimum average value specified; 

— if the average value meets the specified requirement, but two individual values are lower than the minimum average value specified; 

— if any one value is lower than 70 % of the minimum average value specified. 



The average value of the six tests shall be not less than the minimum average value specified. Not more than two of the individual values may be lower than the minimum average value specified and not more than one may be lower than 70 % of this value.



9.3.7 Impact test at different temperatures and grades other than specified in Table 5 may be mutually agreed between the purchaser and the manufacturer/supplier accordingly the impact test values may be mutually agreed between the purchaser and the manufacturer/supplier.



10 FLATTENING TEST



10.1 Flattening test shall be carried out for circular hollow section if specified at the time of enquiry or order. If agreed upon between the manufacturer/supplier and the purchaser, this test may also be carried out on rectangular hollow sections. 



10.2 A ring not less than 40 mm in length shall be cut for every 40 tonnes or part thereof and the inner and outer edges of the ring shall be rounded off.



10.3 The ring shall be flattened cold between the parallel plates with the weld, if any, at 45° in accordance with IS 2328. No opening shall occur by fracture in the weld until the distance between the plates is less than 75 percent of the original outside diameter. The test shall continue until the weld, if any, opens and the weld shall show no sign of incomplete fusion. No crack or breakage in the metal elsewhere than the weld shall occur until the distance between the plates is 2/3 of the original outside diameter.
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Table 3A – Tensile properties at room temperature for hot rolled steel

(Clauses 5.1, 9.1 and 9.1.1)



		











Grade

		











Quality



		Minimum yield strength, ReHa

MPa



		Minimum Tensile strength, Rma MPa

		Position 

of test pieces a

		Minimum percentage elongation after

 fracture a, b,  , Percent

Nominal thickness d, mm



		

		

		Nominal thickness d, mm

		Nominal thickness d, mm

		

		L0 = 50mm

		L0 = 200mm

		Lo = 80 mm



		Lo = 5.65 √So



		

		

		≤16

		> 16

≤ 40

		> 40

≤ 63

		> 63

≤ 100

		> 100

≤ 150

		> 150

≤ 200

		< 3

		≥ 3

≤ 100

		>100

≤150

		

		

		

		>1.5

≤ 2.0

		> 2.0

≤ 2.5

		> 2.5

< 3.0

		≥ 3

≤ 40

		> 40

≤ 63

		> 63

≤ 100

		> 100

≤150



		ISH235WR

		B0, C

		235

		225

		215

		215

		195

		-

		360- 510

		360- 510

		350-500

		l

t

		-

		-

		19

17

		20

18

		21

19

		26

24

		25

23

		24

22

		22

22



		ISH245WR

		A, BR, B0

		245

		235

		215

		215

		205

t>125: 195

		195

		410-540

		410-540

		410-540h

		t

		23

		17

		-

		-

		-

		18i

		18

		18

		18



		ISH245WP

		A

		245

		235

		-

		-

		-

		-

		410

		410

		-

		t

		25

		-

		-

		-

		-

		-

		-

		-

		-



		ISH310WR

		A

		310

		300

		-

		-

		-

		-

		450

		450

		-

		l

		22

		-

		-

		-

		-

		-

		-

		-

		-



		ISH340WP

		A

		t≤12.5: 340

		-

		-

		-

		-

		-

		480 min

		t≤12.5: 480 min

		-

		t

		-

		-

		-

		-

		-

		t≤12.5: 22 i

		-

		-

		-



		ISH345WR

		A, BR

		345

		345

		345

		345

		-

		-

		450

		450

		-

		t

		21

		18

		-

		-

		-

		-

		-

		-

		-



		ISH355WR

		B0, C, C1

		355

		345

		335

		325

t>80: 315

		295

		-

		510-680

		470-630

		450-600

		l

t

		-

		-

		16

14

		17

15

		18

16

		22

20

		21

19

		20

18

		18

18



		ISH355WP

		B0, C

		355

		345

		-

		-

		-

		-

		490e 

		t≤16: 490

t>16: 470-630f

		-

		l

t

		-

t≤6: 22

		-

6<t≤16: 15

		16

14

		17

15

		18

16

		22f

20g

		-

-

		-

-

		-

-



		ISH360WP

		C

		t≤12: 355

		-

		-

		-

		-

		-

		500

		t≤12: 500

		-

		t

		-

		-

		-

		-

		-

		t ≤12:20 i

		-

		-

		-



		ISH365WR1

		A, BR, B0

		365

		355

		335

		325

		305

t>125: 295

		295

		490-610

		490-610

		490-610 h

		t

		21

		15

		-

		-

		-

		17 i

		17

		17

		17



		ISH365WR2

		A, BR, B0

		365

		355

		335

		325

		305

t>125: 295

		295

		490-610

		490-610

		490-610 h

		t

		21

		15

		-

		-

		-

		17 i

		17

		17

		17



		ISH400WR

		BR

		400

		400

		400

		400

		-

		-

		490-640

		490-640

		-

		t

		21

		15

		-

		-

		-

		17 i

		17

		17

		-



		ISH415WR

		B0, C, C1

		415

		415

		390

		-

		-

		-

		520

		t≤40: 520

		-

		l

t

		-

15

		-

13

		15

13

		15

13

		15

13

		19

17

		18

16

		-

-

		-

-



		ISH450WR

		B0, C, C1

		450

		450

		430

		-

		-

		-

		550

		t≤40: 550

		-

		l

t

		-

14

		-

12

		14

12

		14

12

		14

12

		17

15

		16

14

		-

-

		-

-



		ISH460WR1

		B0

		460

		450

		430

		420

		-

		-

		570-720

		570-720

		-

		t

		20

		-

		-

		-

		-

		16 i

		16

		16

		-



		ISH460WR2

		B0

		460

		450

		430

		420

		-

		-

		570-720

		570-720

		-

		t

		20

		-

		-

		-

		-

		16 i

		16

		16

		-



		ISH500WR

		B0

		500

		500

		500

		500

		-

		-

		570-720

		570-720

		-

		t

		20

		-

		-

		-

		-

		16 i

		16

		16

		-



		ISH600WR

		BR, B0

		600

		600

		600

		600

		-

		-

		700

		690

		-

		t

		16

		-

		-

		-

		-

		14 i

		14

		14

		-



		ISH700WR

		C

		700

		700

		700

		-

		-

		-

		780-930

		t≤63: 780-930

		-

		t

		16

		-

		-

		-

		-

		14 i

		14

		-

		-







Notes

1 MPa = 1 N/mm2.

a) For plate and wide flats with widths ≥ 600 mm, the direction transverse (t) to the rolling direction applies. For all other products, the values apply for the direction parallel (l) to the rolling direction.

b) For thicknesses up to 3 mm, use either Lo = 50 mm or Lo = 80 mm. For thicknesses of 3 mm inclusive to 6 mm inclusive, use L o =5.65 √So, or Lo = 50 mm. For thickness over 6 mm, use L o =5.65 √So or Lo = 200 mm. In case of dispute, however, only the results obtained on a proportional test piece will be valid for material 3 mm and over in thickness. 

Unless specified on the order, the manufacturer may use either a proportional or fixed gage length specimen. When the test value is reported, the specimen used shall be reported.

c) For plate, applicable up to 12 mm; for wide flats, bars, and sections, applicable up to 40 mm.

d) Manufacturer should be contacted for possible thickness limits (see clause 1.4).

e) For ISH355WP steel sheet and strip of under 3 mm in thickness, the tensile strength of 510 N/mm2 or over is applicable by agreement between the purchaser and the manufacturer. 

f) For plate, applicable up to 12 mm; for wide flats, bars, and sections, applicable up to 40 mm.

g) For ISH355WP grade, minimum Elongation 21% agreement between the purchaser and the manufacturer. In this case Yield Strength shall be 345Mpa minimum for t≤12mm, 325Mpa minimum for t 12-40mm and Tensile strength shall be 480Mpa minimum for t≤40mm.

h) The given tensile strength values shall be applicable up to 200mm thickness also.

i) The given elongation values shall be applicable for thickness <3mm also.
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Table 3B – Tensile properties at room temperature for cold rolled steel

(Clauses 5.1 and 9.1)



		Grade

		Yield Strength,

ReH, Min MPa5)

		Tensile Strength

Rm, Min MPa5)

		Percentage Elongation 

At Gauge Length 5.65, Min

		Percentage Elongation

At Gauge Length 50mm, Min



		ISC300WP

		300

		440

		26

		-



		ISC315WP*

		315

		450

		-

		26a







Notes

1 MPa = 1 N/mm2.

* Applicable thickness 0.6 to 2.3mm

a) Other values may also be applied subject to mutual agreement between manufacturer and purchaser.



Table 4 – Bend Test

(Clauses 5.1 and 9.2)



		Grade

		Internal Bend Diameter, Max

Nominal thickness, mm

		Inside Radius, Max

Nominal thickness, mm



		

		t≤25

		t≤6

		t>6-16



		ISC300WP

		1t

		-

		-



		ISC315WP

		1t

		-

		-



		ISH310WR

		-

		2.5t c

		-



		ISH340WP

		t≤12.7: 1t

		-

		-



		ISH355WR

		3t a

		-

		-



		ISH355WP

		3t a

		0.5t b

		1.5t



		ISH360WP

		3t a

		-

		-







Notes

‘t’ is the thickness/diameter of the test piece

a) Round bars 25 mm and under internal bend diameter shall be 2t. Round bars >25 mm internal bend diameter shall be 3t.

b) For ISH355WP steel sheet and strip of 6.0 mm or under in thickness, the inside radius of 1.0 times the thickness is applicable by agreement between the purchaser and the manufacturer.

c) On agreement the suggested radii should be used as minimums for 90° bends in actual shop practice



11 INTERNAL SOUNDNESS 



Ultrasonic testing may be agreed upon at the time of the order. If specified at the time of the order, ultrasonic testing shall be carried out for flat products in nominal thicknesses ≥ 6 mm, except for hot rolled strip and plate cut from strip in accordance with IS 4225. 

For sections and bars, test methods and acceptance criteria may be mutually agreed between the purchaser and the manufacturer/supplier.



12 RETEST



12.1 If a test does not give the specified results, two additional tests shall be carried out at random on the same lot. Both retests shall conform to the requirements of this standard; otherwise, the lot shall be rejected.









12.2 Re-heat Treatment



If any heat-treated material fails to meet the mechanical requirements specified, the supplier may re-heat treat the material and, in that case, all mechanical properties shall be re-evaluated.

[bookmark: _bookmark24]Table 5—Longitudinal Charpy V-notch properties a

(Clauses 5.1, 9.3.1, 9.3.3, 9.3.6 and 9.3.7)

		Designation

		Minimum impact energy, J, at test temperature, °C



		Grade

		Quality

		RT b

		0

		- 20

		-30



		ISH235WR

		B0

		-

		27

		-

		-



		

		C

		-

		-

		27

		-



		ISH245WR

		BR

		27

		-

		-

		-



		

		B0

		-

		27

		-

		-



		

		C

		-

		-

		27

		-



		ISH345WR

		BR

		27

		-

		-

		-



		ISH355WR

		B0

		-

		27

		-

		-



		

		C

		-

		-

		27

		-



		

		C1

		-

		-

		40

		27



		ISH355WP

		B0

		-

		27

		-

		-



		

		C

		-

		-

		27

		-



		ISH360WP

		C

		-

		-

		27

		-



		ISH365WR1

ISH365WR2

		BR

		27

		-

		-

		-



		

		B0

		-

		27

		-

		-



		ISH400WR

		BR

		27

		-

		-

		-



		ISH415WR

ISH450WR

		B0

		-

		27

		-

		-



		

		C

		-

		-

		20c

		-



		

		C1

		-

		-

		-

		20d



		ISH460WR1

ISH460WR2

ISH500WR

		B0

		-

		27

		-

		-



		ISH600WR

		BR

		27

		-

		-

		-



		

		B0

		-

		27

		-

		-



		ISH700WR

		C

		-

		-

		27

		-



		a) For nominal thicknesses ≤12mm, Where sub-sized test pieces are used (see 9.3.3), the minimum impact energy values given shall be reduced in proportion to the cross-sectional area of the test piece.

b) RT = Room Temperature

c) Thickness ≤12mm and 27J min can be agreed

d) Thickness >12mm and 27J min can be agreed









13 FREEDOM FROM DEFECTS



13.1 All finished steel shall be well and cleanly rolled to the dimensions, sections and masses specified. The finished material shall be reasonably free from surface flaws; laminations; rough/jagged and imperfect edges and all other harmful defects.



13.2 Minor surface defects may be removed by the manufacturer/supplier by grinding provided the thickness is not reduced locally by more than 4 percent below the minimum specified thickness. Reduction in thickness by grinding greater than 4 percent but not exceeding 7 percent may be made subject to mutual agreement between the purchaser and the manufacturer/supplier.



13.2.1 Subject to agreement with the purchaser, surface defects which cannot be dealt with as in 13.2 may be repaired by chipping or grinding followed by welding and inspection by a mutually agreed procedure such that,

a) after complete removal of the defects and before welding, the thickness of the item is in no place reduced by more than 20 percent;

b) welding is carried out by approved procedure by competent operators with approved electrodes and that the welding is ground smooth to the correct nominal thickness; and

c) subsequent to the finish grinding, the item maybe required to be normalized or otherwise heat-treated at the purchaser’s discretion.



14 DIMENSIONS AND TOLERANCES



14.1 Unless otherwise agreed to between the purchaser and the manufacturer, the nominal dimensions of rolled steel products conforming to this specification shall be in accordance with the relevant Indian Standards. Currently available Indian Standards are listed in Table 6.



Table 6 Indian Standards which give nominal dimensions of rolled steel products

(Clause 14.1)



		Sl No

		PRODUCT

		RELEVANT INDIAN STANDARD



		i)

		Beam, column, channel and angle sections including parallel beam and column sections

		IS 808



		ii)

		Tee bars

		IS1173



		iii)

		Bulb angles

		IS 1252



		iv)

		Plates, sheet and strip

		IS 1730



		v)

		Flats

		IS 1731



		vi)

		Round and square bars

		IS 1732



		vii)

		Bulb flats

		IS 1863



		viii)

		Sheet, piling sections

		IS 2314



		ix)

		Channel sections

		IS 3954



		x)

		Hollow sections

		IS 4923







14.2 Unless otherwise agreed to between the purchaser and the manufacturer/supplier, the rolling and cutting tolerances for steel products conforming to this standard shall be those specified in IS 1852 or IS/ISO 16160 for hot rolled steel sheet, strip and sections, IS 12779 for Parallel beam and column section and IS/ISO 16162 for cold rolled sheet and strip. Other tolerances may be followed within the total tolerance range as specified in IS 1852, IS/ISO 16162 and IS 12779 as applicable.



15 CALCULATION OF MASS

Material shall be supplied on the basis of actual weight. If weighing is not possible, the mass of the steel shall be calculated on the basis of steel density 7.85 g/cm3.



16 DELIVERY

Subject to prior agreement between the manufacturer and the purchaser, a suitable protective treatment may be given to the material after rolling.



16.1 Conditions of Delivery

The products covered by this specification are delivered in the as-rolled, normalized-rolled, normalized and thermo-mechanical processed condition. Delivery condition shall be mutually agreed between the purchaser and the manufacturer/supplier.



17 MARKING AND PACKING



17.1 Plates, sheets, sections, bars and flats may be supplied in bundles, and strips and rods either in bundles or coils. Each bundle/coil shall carry a tag or label/sticker bearing the cast number or identification mark or lot number traceable to the cast number and the manufacturer‘s name or trade mark. Alternatively, top sheet/plate or strips in each bundle shall be legibly marked with the cast number or identification mark or lot number traceable to the cast number, name of the manufacturer or trade mark.



17.2 Unless otherwise agreed the packing shall be adequate to ship the material safely and in good condition.



17.3 BIS Certification Marking



The material may also be marked with Standard Mark.



17.3.1 The product (s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed there under, and the products may be marked with the Standard Mark.













































ANNEX A

(Informative)

(Foreword)



Mapping of old Grade and new grade designation system is as follows:



		S. No.

		New Grade

		Old Grade



		1

		ISH355WP

		WR-Fe 480A and WR-Fe 490H



		2

		ISH355WR

		WR-Fe 480B



		3

		ISH360WP

		WR-Fe 500



		4

		ISC315WP

		WR-Fe 490C









Mapping of Grades with possible other specifications for reference:



		BIS Grade

		BIS 11587

		IRSM 41/97

		JIS 3125

		ISO 630-5

		ISO 5952

		EN 10025-5

		ASTM



		

		Grade

		Grade

		Grade

		Grade

		Grade

		Grade

		Specification

		Grade



		ISH 235WR

		

		

		

		S235W

		HSA235W

		S235J0W
S235J2W

		

		



		ISH 245WR

		

		

		

		SG245W1

		HSA245W

		

		

		



		ISH 245WP

		

		

		

		

		

		

		ASTM A423

		Gr1



		ISH310WR

		

		

		

		

		

		

		ASTM A606

		Type 2 & Type 4



		ISH345 WR

		

		

		

		

		

		

		ASTM A709

		Gr50(345) & Gr50S



		ISH 340WP

		

		Grade1 & Grade2

		

		

		

		

		

		



		ISH355WR

		WR-Fe480B

		

		

		S355W

		HSA355W2

		S355J0W
S355J2W
S355K2W

		

		



		ISH355WP

		WR-Fe480A
WR-Fe490H

		

		SPA-H

		S355WP

		HSA355W1

		

		

		



		ISH 360WP

		WR-Fe500

		

		

		

		

		

		

		



		ISH 365WR1

		

		

		

		SG365W1

		HSA365W

		

		

		



		ISH 365WR2

		

		

		

		SG365W2

		

		

		

		



		ISH400WR

		

		

		

		SG400W

		

		

		

		



		ISH 415WR

		

		

		

		

		

		S420J0W

S420J2W

		ASTM A871

		Gr60



		ISH 450WR

		

		

		

		

		

		S460J0W

S460J2W

		ASTM A871

		Gr65



		ISH 460WR1

		

		

		

		SG460W1

		

		

		

		



		ISH 460WR2

		

		

		

		SG460W2

		

		

		

		



		ISH 500WR

		

		

		

		SG500W

		

		

		

		



		ISH 600WR

		

		

		

		

		

		

		ASTM A709

		



		ISH 700WR

		

		

		

		SG700W

		

		

		

		



		ISC 300WP

		

		Grade1

		

		

		

		

		

		



		ISC 315WP

		WR-Fe490C

		

		SPA-C

		

		

		

		ASTM A606

		Type 2











ANNEX B 

(Informative) 

GUIDELINES FOR ESTIMATING THE ATMOSPHERIC CORROSION RESISTANCE OF LOW-ALLOY STEELS 

B-1 GENERAL 

This annex presents a method for estimating the atmospheric corrosion resistance of low-alloy weather-resistant steels from chemical composition data. 

The method utilizes predictive formulae based on the steel composition to calculate indices of atmospheric corrosion resistance. 

As many indices have been used around the world, it is necessary to consider the different environments and the chemical composition of the steel when choosing an index. As any index may be inappropriate based on the above, it is necessary for the purchaser and supplier to decide on the type of index to use and the requirement levels of that index for the expected environment. 

B-2 TERMINOLOGY 

Low-alloy steels mean iron-carbon alloys containing greater than 1 % but less than 5 %, by mass, of total alloying elements. 

NOTE Most “low-alloy weather-resistant steels” contain additions of both chromium and copper, and can also contain additions of silicon, nickel, phosphorus, or other alloying elements which enhance atmospheric corrosion resistance. 

B-3 PROCEDURE 

B-3.1 Formulae for predicting the corrosion penetration of low-alloy steels after 15.5 years of exposure to various atmospheres, based on the chemical composition of the steel, were published by Legault and Leckie. The formulae are based on extensive data published by Larrabee and Coburn. 

B-3.2 For use with these guidelines, the Legault-Leckie formula for an industrial atmosphere (Kearny, N.J., USA) was modified to allow calculation of an atmospheric corrosion resistance index based on chemical composition. The modification consisted of deletion of the constant and changing the signs of all the terms in the formula. The modified formula for calculation of the atmospheric corrosion resistance index (I) is given below. The higher the index, the more corrosion resistant is the steel. 

I = 26.01 (% Cu) + 3.88 (% Ni) + 1.20 (% Cr) + 1.49 (% Si) + 17.28 (% P) – 7.29 (% Cu) (% Ni) – 9.10 (% Ni) (% P) – 33.39 (% Cu)2 

B-3.3 The predictive formula should be used only for steel compositions within the range of the original test materials in the Larrabee-Coburn data set. These limits are as follows: 

— 0.012 ≤ Cu ≤ 0.51 

— 0.05 ≤ Ni ≤ 1.1 

— 0.10 ≤ Cr ≤ 1.3

— 0.10 ≤ Si ≤ 0.64 

— 0.01 ≤ P ≤ 0.12 



B-3.4 The minimum acceptable atmospheric corrosion index should be a matter of negotiation between the manufacturer/supplier and the purchaser.





ANNEX C 

(Informative) 

ADDITIONAL INFORMATION FOR THE USE OF STEEL WITH IMPROVED ATMOSPHERIC CORROSION RESISTANCE 

The corrosion-inhibiting effect of the auto-protective oxide layer relates to the nature of its constituents and to the particular distribution and concentration of alloying elements in it. The resistance to atmospheric corrosion resistance depends on weather conditions giving a succession of dry and wet periods for the forming of the auto-protective oxide layer of the base metal. The protection afforded depends on the environmental and other conditions prevailing at the site of the structure. 

Provisions should be made in the design and fabrication of the structure, for the auto-protective oxide layer on the surface to form and regenerate itself unimpeded. It is the responsibility of the designer to include corrosion of unprotected steels in his or her calculation and, as far as is necessary, to compensate for this by increasing the thickness of the product. 

Conventional surface protection is recommended when the content of particular chemical substances in the air is significant. It is absolutely necessary where the structure is in contact with water for long periods, is permanently exposed to moisture, or is to be used in a marine atmosphere. Before painting, the products should be descaled. Under comparable conditions, the susceptibility to corrosion of steel with improved atmospheric corrosion resistance under painting is less than that for conventional structural steels. 

The surface of structures which are not exposed to the elements, but may be subject to the build-up of condensation, should be appropriately ventilated. Otherwise, a suitable surface protection is necessary. Generally valid statements on the corrosion process cannot be made, due to the extent to which the process depends on the prevailing climatic conditions and the details of the structure. 

‍
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Cold Reduced Medium and High Carbon Steel Strip



1. Scope: 

This standard covers the requirements for cold-reduced medium and high carbon steel strips made of non-alloy and alloy-grade carbon steel in coil and cut lengths. 

Cold-reduced medium and high carbon steel strips are available in different types, grades and finishes for general applications and special applications, particularly springs. 



2. References 



		IS No. 

		Title 



		IS 228(Various parts) 

		Method for chemical analysis of steel 



		IS 1501 Part 1:2020/ 

ISO 6507-1:2018 

		Metallic materials ⸺ Vickers hardness test Part 1 test method (fifth revision) 



		IS 1586 Part 1:2018/ 

ISO 6508-1:2016 

		Metallic materials ⸺ Rockwell hardness test : Part 1 test method 

(fifth revision) 



		IS 1608 (Part 1) : 2022/ 

ISO 6892-1 : 2019 

		Metallic materials ⸺ Tensile testing : Part 1 Method of test at room temperature (fifth revision) 



		IS 1956 (Part 1) : 1975 

		Glossary of terms relating to iron and steel: Part 1 general metallurgy, heat treatment and testing (First Revision)



		IS 8910 : 2022 / 

ISO 404:2013 

		Steel and Steel Products — General Technical Delivery Requirements 

( second revision) 



		IS 15262:2002/ 

ISO 4287 : 1997 

		Geometrical product specifications (GPS) ⸺ surface texture: Profile method ⸺ terms, definitions, and surface texture parameters 



		IS 4748 : 2021/

ISO 643:2012

		Steel - Micrographic determination of the apparent grain size (Third Revision)



		IS 6396 : 2000

		Methods of measuring decarburized depth of steel (Second Revision)



		ISO 23825

		Method for evaluating the nodularity of spheroidal carbides













3. Terminology 



1. 

2. 

3. 

3.1. Matte Finish / Dull Finish – Rougher finish obtained by temper passing cold reduced strip. The typical surface roughness of the strip is Ra 0.5 µm to 2.0 µm. 

3.2. Regular bright finish – Moderately bright reflective lustre finish obtained by temper passing cold reduced strip. The typical surface roughness of the strip is 0.5 µm, which is suitable for many applications but not necessarily for bright plating applications. 

3.3. Plating bright finish – Smoot bright finish of the strip with a typical surface roughness of 0.25 µm Max

3.4. Best Bright finish – Mirror bright finish of the strip with a typical surface roughness of 0.10 µm, which is suitable for bright plating. 



4. Dimensions  

Cold-reduced medium and high carbon steel strip is commonly produced in thicknesses of 6 mm or under and in widths up to 600 mm in coil and cut lengths. Products may be available in widths greater than 600 mm and thickness greater than 6 mm by agreement between purchaser and manufacturer. For such products, acceptance criteria is based on the agreement between the purchaser and the manufacturer. 

5. Classification and designations 



Cold-reduced medium and high carbon steel is classified into non-alloy and alloy categories and is further designated into grades based on the carbon composition and alloy composition according to Table 1 and Table 2 respectively. 



6. Supply of Material 



6.1. General requirements relating to the supply of cold-reduced medium and high carbon steel strip  shall confirm to IS 8910

6.2. Sheets and strips may be supplied with mill , trimmed or different kind of edges as mentioned in Table 10 

6.3. Sheets and strips may be supplied with different kinds of surface Appearance & Finishes as mentioned in Table 11 & 12 respectively 



7. Manufacturing Process 



7.1. Unless otherwise agreed between the purchaser and the manufacturer, processes used in steel making and of the final product are left to the discretion of the manufacturer. 

7.2. All steels shall be fully killed/deoxidized 

7.3. Delivery conditions of the cold-reduced medium and high carbon steel strip shall in one the following conditions : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

7.1. 

7.2. 

7.3. 

7.3.1. As rolled (R) – Hot rolled pickled coil cold reduced to final thickness. 

7.3.2. Annealed (A) – Cold reduced soft annealed followed by a temper rolling. 

7.3.3. Annealed and Re rolled (AR) – Cold reduced annealed and further cold reduced to Final thickness 

7.3.4. Spheroidized Annealed (S) – Cold Reduced and Spheroidized annealed to a required microstructure.

7.3.5. Quenched and tempered (QT) – Heat treatment process applied to a cold reduced strip to an aiming Martensitic and /or Bainitic structure and mechanical properties 

7.3.6. In addition to the above and/or other delivery conditions can be applied based on the agreement between the purchaser and the manufacturer. 

Limits and degree of Spheroidization/Martensitic/Bainitic/Specific Structures shall be as per the agreement between the purchaser and the manufacturer. 

8. Nominal Dimensions and Tolerances

The nominal dimensions shall be agreed upon during the enquiry and order. Dimensional tolerances shall be in accordance with Tables 14 to 19 inclusive. 

For shape tolerances, it will be as per the mutual agreement between the purchaser and the manufacturer, or any national/ international standard can be agreed upon. 

9. Chemical Composition  



9.1. Ladle Analysis - The ladle analysis steel sheet and strip shall be as per the requirements given in Table 3 and Table 4 for Non-Alloy and Alloy type cold-reduced medium and high carbon steel strip grades respectively, when carried out either by the method specified in the relevant parts of IS 228 or any other national/international standard for instrumental/chemical method. In case of dispute, the procedure given in the relevant part of IS 228 shall be the referee method. 

9.2. Product Analysis⸺ Permissible variation in the case of product analysis, from the limits specified in Table 3, Table 4 shall be as given in Table 5.



10. Mechanical Properties   



10.1. Cold-reduced medium and high carbon steel strip shall be ordered following hardness or tensile strength requirements but not both. Based on the agreement between the purchaser and the manufacturer, both hardness and tensile strength requirements can be applied. 

10.2. Test Frequency – One mechanical property test should be conducted on a lot of 50 T or less of material of the same cast, rolled to the same dimensions and treated to the same delivery conditions and surface finish. 

10.3. Hardness Requirement – When specified by the purchaser, the hardness test shall be out in accordance with IS 1586 Part 1 for Rockwell Hardness and as per IS 1501 Part 1 for Vickers Hardness. The test results shall confirm to the values given in Table 6 & Table 7 for Non-Alloy Cold Reduced Medium & High Carbon steel and Alloy Cold Reduced Medium & High Carbon steel strips respectively for the applicable delivery condition. 

10.4. Tensile Test Requirement - When specified by the purchaser, the tensile test shall be out in accordance with IS 16086 Part 1 at room temperature. Tensile properties i.e. Yield Strength, Tensile Strength &% Elongation shall meet the requirements specified in Table 8 & Table 9 for Non-Alloy Cold Reduced Medium & High Carbon steel and Alloy Cold Reduced Medium & High Carbon steel strips respectively for the applicable delivery condition.

10.5. Tensile test specimens shall be taken from samples parallel to the direction in which the product was rolled and in a position midway between the centre and the longitudinal edge of the strip. The tensile specimen shall not be further worked on the either surface. 



11. Grain Size 



Unless otherwise agreed at the time of ordering, the grain size shall be left to the discretion of the manufacturer. 



12. Surface Characteristics 



12.1. Surface characteristics related to surface appearance shall be as per Table 11 for delivery conditions of As rolled (R), Annealed(A), Annealed and Re rolled (AR) and Spheroidized Annealed (S). 

12.2. Surface Characteristics related to surface finish shall be as per Table 12 for delivery conditions of As rolled (R), Annealed(A), Annealed and Re rolled (AR) , Spheroidized Annealed (S) & Quenched and tempered (QT) .

12.3. The Appearance indicated in Table 11 for the delivery conditions of R, A , AR & S apply to the upper/outside of coils and the upper/top surface of cut lengths. The appearance of the other side shall correspond to at least to surface appearance MA. These requirements to the appearance shall not apply to the first two inner and outer laps of the coil or to cut lengths from them. 

12.4. Surface finish for Cold reduced Medium & High carbon flat steel strips in delivery conditions of R, A, AR & S shall be ordered by the purchaser as described in Table 12 . If not specified in the order, steel strip in the above-mentioned delivery conditions shall be supplied with a surface appearance MA and surface a surface finish RL (Ra ≤ 0.6 µm)

12.5.  Surface finish for Cold reduced Medium and high carbon flat steel strips in delivery conditions of QT shall be ordered by the purchaser as described in Table 12. If not specified in the order, steel strips in the above-mentioned delivery conditions shall be supplied in the condition oxide finish. Due to processing for cold rolled narrow steel strip in delivery condition QT, single scratches are possible. The depth of such scratches measured in roughness Ra shall be lower than 15 µm. 

12.6. The steel sheet in cut lengths shall be free from laminations, surface flaws and other imperfections that are detrimental to the final product’s practical application or subsequent appropriate processing. However, it is difficult to inspect the overall coils for defects and removing defects in strips is not as easy as the removal of defects in sheets. There can be a mutual agreement between the purchaser and the manufacturer for treating such cases. 

12.7. The products are normally supplied oiled. In this case, both sides are protected by a coat of non-drying neutral oil, free from foreign bodies and spread uniformly so that under the normal packing, transport, loading and storage conditions there will no correction upto three months. The oil film shall be removable by an alkaline solution or other normal solvents. If the transport and storage conditions make special corrosion protection necessary,  the purchaser shall inform the manufacturer at the time of order and agreement between the purchaser and manufacturer to be established. 

12.8. If the products are supplied in the as rolled condition or without oil, there is an increased risk of scratching and rust formation during transportation and storage. 



13. Non-Metallic Inclusions 



Non-Alloy Cold Reduced Medium & High Carbon steel and Alloy Cold Reduced Medium and High Carbon steel strips shall have a degree of cleanliness corresponding to the special steel quality. The degree of cleanliness and the verification may be agreed at the time of enquiry and order. 



14. Decarburisation 



Independent of their heat treatment, all steels for quenching and tempering with a minimum carbon content ≥ 0.50 % shall not have decarburisation levels exceeding the limits specified in Table 10 , when measured at a distance of at least 10 mm from the strip edge. 



15. Spheroidization of Carbides 



The degree of spheroidization shall be agreed between the purchaser and the manufacturer at the time of enquiry and order. Suitable standards & methods can be applied based on the agreement, for assessing degree of spheroidization. 

Spheroidization is applicable to delivery condition of spheroidized annealed (S). 



16. Re Test



16.1. When a part of the test results fails to comply with the requirement specified, a re-test (two more sets of test samples shall be taken for specific test requirements from the same lot) on the relevant items may be carried out to determine whether it is acceptable or not. 

16.2. If any of the re-test samples fail to meet the test requirements of this standard, the lot represented by the sample shall be deemed as not conforming to this standard. 

16.3. On any tensile test, if any part of the fracture is outside the middle half of the gauge length as scribed before the test, the test shall be discarded, and a retest carried out. 



17. Packing 



Non-Alloy Cold Reduced Medium & High Carbon steel and Alloy Cold Reduced Medium and High Carbon steel strips should be suitably packed to avoid any transit/handling/storage damage and as per the agreement between the purchaser and the manufacturer.



18. Marking 

18.1. The following shall be legibly and indelibly marked on the top of each coil or package of sheets or shown on a tag attached to each coil or packet: 

a. IS No. of this standard. 

b. Manufacturer’s name or trademark. 

c. Material identification/coil number/packet number/batch number, etc. 

d. Product dimensions. 

e. Number of sheets or mass. 

f. Designation of Zinc-aluminium-magnesium alloy-coated hot rolled and cold reduced carbon steel sheet/strip; and, 

g. Date of manufacture.  

18.2. BIS Certification Marking -  The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed there under, and the products may be marked with the Standard Mark.



















Table 1 – Grade Destination for Non-Alloy Cold Reduced Medium and High Carbon Steel Strip                                                                             (Clause 5)



		Type

		Grade

		Delivery Condition



		Non-Alloy

		C10

		R, A, AR



		Non-Alloy

		C15

		R ,A, AR



		Non-Alloy

		C22

		R ,A, AR



		Non-Alloy

		C25

		R ,A, AR



		Non-Alloy

		C30

		R, A, AR, S



		Non-Alloy

		C35

		R, A, AR, S



		Non-Alloy

		C40

		R, A, AR, S, QT



		Non-Alloy

		C45

		R, A, AR, S, QT



		Non-Alloy

		C50

		R, A, AR, S, QT



		Non-Alloy

		C55

		R, A, AR, S, QT



		Non-Alloy

		C60

		R, A, AR, S, QT



		Non-Alloy

		C65

		R, A, AR, S, QT



		Non-Alloy

		C70

		R, A, AR, S, QT



		Non-Alloy

		C75

		R, A, AR, S, QT



		Non-Alloy

		C80

		R, A, AR, S, QT



		Non-Alloy

		C85

		R, A, AR, S, QT



		Non-Alloy

		C90

		R, A, AR, S, QT



		Non-Alloy

		C95

		R, A, AR, S, QT



		Non-Alloy

		C100

		R, A, AR, S, QT



		Non-Alloy

		C125

		R, A, AR, S, QT



























































Table 2 – Grade Destination for Alloy Cold Reduced Medium and High Carbon Steel Strip

(Clause 5)

		Type

		Grade

		Delivery Condition



		Alloy

		17Cr3

		R, A, AR, S



		Alloy

		16MnCr5

		R, A, AR, S



		Alloy

		20MnB5

		R, A, AR, S



		Alloy

		25CrMo4

		R, A, AR, S, QT



		Alloy

		27MnCrB5-2

		R, A, AR, S, QT



		Alloy

		34CrMo4

		R, A, AR, S, QT



		Alloy

		42CrMo4

		R, A, AR, S, QT



		Alloy

		50Cr

		R, A, AR, S, QT



		Alloy

		50CrMo4

		R, A, AR, S, QT



		Alloy

		51CrV4

		R, A, AR, S, QT



		Alloy

		55Si7

		R, A, AR, S, QT



		Alloy

		58CrV4

		R, A, AR, S, QT



		Alloy

		68CrNiMo3-3

		R, A, AR, S, QT



		Alloy

		75Cr1

		R, A, AR, S, QT



		Alloy

		75Ni8

		R, A, AR, S, QT



		Alloy

		80CrV2

		R, A, AR, S, QT



		Alloy

		95Cr1

		R, A, AR, S, QT



		Alloy

		102Cr6

		R, A, AR, S, QT



		Alloy

		110Cr35W2

		R, A, AR, S, QT



		Alloy

		120Cr35

		R, A, AR, S, QT



		Alloy

		125Cr2

		R, A, AR, S, QT










Table 3: Chemical Composition of Non-Alloy Cold Reduced Medium and High Carbon Steel Strip (% by Mass)

Clause 9.1

		Grade

		C

		Si

		Mn

		S

		P



		C10

		0.07-0.13

		0.40 Max

		0.30-0.60

		0.035 Max

		0.035 Max



		C15

		0.12-0.18

		0.40 Max

		0.30-0.60

		0.035 Max

		0.035 Max



		C22

		0.17-0.24

		0.40 Max

		0.40-0.70

		0.035 Max

		0.035 Max



		C25

		0.22-0.29

		0.40 Max

		0.40-0.70

		0.035 Max

		0.035 Max



		C30

		0.28-0.35

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C35

		0.31-0.39

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C40

		0.35-0.45

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C45

		0.40-0.50

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C50

		0.45-0.55

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C55

		0.50-0.60

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C60

		0.55-0.65

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C65

		0.59-0.70

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C70

		0.65-0.75

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C75

		0.70-0.80

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C80

		0.75-0.88

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C85

		0.80-0.93

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C90

		0.85-0.95

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C95

		0.90-1.05

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C100

		0.95-1.10

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max



		C125

		1.10-1.30

		0.35 Max

		0.30-1.00

		0.035 Max

		0.035 Max







· A restricted and minimum range of Silicon can be agreed. 

· Restricted ranges of Carbon and Manganese can be agreed between purchaser and manufacturer.  Other Values of Manganese can also be applied, based on the mutual agreement between the purchaser and manufacturer. 

· Alloy and Micro Alloy additions can be added based on the mutual agreement between the purchaser and manufacturer. Total alloy and micro-alloy content should not exceed more than 2.0 %. 

	
















Table 4: Chemical Composition of Alloy Cold Reduced Medium and High Carbon Steel Strip (% by Mass)

Clause 9.1

		Grade

		C

		Si

		Mn

		S

		P

		Cr

		V

		W

		Ni

		Mo

		B



		17Cr3

		0.12-0.20

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max

		0.70-1.25

		--

		--

		--

		--

		--



		16MnCr5

		0.14-0.19

		0.40 Max

		1.00-1.30

		0.035 Max 

		0.035 Max 

		0.80-1.10

		--

		--

		--

		--

		--



		20MnB5

		0.17-0.23

		0.40 Max

		1.10-1.40

		0.035 Max 

		0.035 Max 

		--

		--

		--

		--

		--

		0.0008-0.005



		25CrMo4

		0.22-0.29

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.90-1.20

		--

		--

		--

		0.15-0.30

		--



		27MnCrB5-2

		0.24-0.30

		0.40 Max

		1.10-1.40

		0.035 Max 

		0.035 Max 

		0.30-0.60

		--

		--

		--

		--

		0.0008-0.005



		34CrMo4

		0.30-0.37

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.90-1.20

		--

		--

		--

		0.15-0.30

		--



		42CrMo4

		0.38-0.45

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.90-1.20

		--

		--

		--

		0.15-0.30

		--



		50Cr

		0.45-0.55

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.7-1.2

		0.3 Max

		--

		--

		--

		--



		50CrMo4

		0.46-0.54

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.90-1.20

		--

		--

		--

		0.15-0.30

		--



		51CrV4

		0.47-0.55

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.40-0.60

		0.15-0.25

		--

		--

		--

		--



		55Si7

		0.50-0.60

		1.00-2.00

		0.30-1.10

		0.035 Max 

		0.035 Max 

		--

		--

		--

		--

		--

		--



		58CrV4

		0.55-0.62

		0.40 Max

		0.70-1.10

		0.035 Max 

		0.035 Max 

		0.90-1.20

		0.10-0.20

		--

		--

		--

		--



		68CrNiMo3-3

		0.64-0.72

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.40-0.60

		--

		--

		0.50-0.75

		0.15-0.30

		--



		75Cr1

		0.70-0.80

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.30-0.40

		--

		--

		--

		--

		--



		75Ni8

		0.72-0.78

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		--

		--

		--

		1.80-2.10

		--

		--



		80CrV2

		0.75-0.85

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.40-0.60

		0.15-0.25

		--

		--

		--

		--



		95Cr1

		0.90-1.00

		0.40 Max

		0.20-1.00

		0.035 Max 

		0.035 Max 

		0.30-0.40

		--

		--

		--

		--

		--



		102Cr6

		0.95-1.10

		0.40 Max

		0.20-1.00

		0.035 Max 

		0.035 Max 

		1.35-1.60

		--

		--

		--

		--

		--



		110Cr35W2

		1.00-1.20

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.20-0.50

		--

		2.0-2.5

		--

		--

		--



		120Cr35

		1.10-1.30

		0.40 Max

		0.30-1.00

		0.035 Max 

		0.035 Max 

		0.20-0.50

		--

		--

		--

		--

		--



		125Cr2

		1.20-1.30

		0.40 Max

		0.20-1.00

		0.035 Max 

		0.035 Max 

		0.40-0.60

		--

		--

		--

		--

		--





· A restricted minimum range of Silicon can be agreed. 

· Restricted ranges of Carbon and Manganese can be agreed between purchaser and manufacturer.  

· (--) Not restricted.

· In addition to above mentioned alloying elements, additional alloy elements can be added based on the agreement between the purchaser and manufacturer. However, for such additional additions, total alloying addition contents should not exceed more than 2 %. 



Table 5: Permissible Variations of Chemical Composition on Product Analysis 

Clause 9.2

		
Element

		Permissible Maximum content in the ladle analysis 

% by mass 

		Permissible Variation a

% by mass



		C

		≤ 0.30

>0.30 ≤ 1.00

>1.00 ≤ 1.30

		±0.02

±0.03

±0.04



		Si

		≤ 1.00

>1.00 ≤ 2.00

		±0.03

±0.10



		Mn

		≤ 1.00

>1.00 ≤ 1.40

		±0.04

±0.06



		P

		≤ 0.025

		+ 0.005



		S

		≤ 0.025

		+ 0.005



		Cr

		≤ 0.40

>0.40 ≤ 1.60

		±0.03

±0.05



		Mo

		≤ 0.40

		±0.03



		Ni

		≤ 1.00

>1.00 ≤ 2.00

>2.00 ≤ 2.10

		±0.03

±0.05

±0.07



		V

		≤ 0.25

		±0.02



		Cu

		≤ 0.40

		+0.05



		B

		≤ 0.005

		±0.0003



		W

		≤ 0.40

		±0.05



		a- ± means that in once cast the deviation may occur over the upper value or under the lower value of the specified range in Tables 3 and 4, but not both at the same. 







































Table 6 - Hardness Requirements for Non-Alloy Type

Clause 10.3

		 

		Annealed (A)

		Cold Rolled(R) 

		Quenched and Tempered (QT)

		Spheroidized Annealed (S)

		Annealed & Rolled (AR)



		Grade

		HRB

		HV

		HRB

		HV

		HRC

		HV

		HRB

		HV

		HRB

		HV



		C10

		73 Max

		135 Max

		83 Min

		170 Min

		--

		--

		--

		--

		--

		--



		C15

		76 Max

		140 Max

		83 Min

		180 Min

		--

		--

		--

		--

		--

		--



		C22

		78 Max

		155 Max

		83 Min

		180 Min

		--

		--

		--

		--

		--

		--



		C25

		80 Max

		160 Max

		83 Min

		180 Min

		--

		--

		--

		--

		--

		--



		C30

		80 Max

		150 Max

		83 Min

		220 Min

		--

		--

		85 Max

		160 Max

		97 Max

		260 Max



		C35

		83 Max

		170 Max

		83 Min

		220 Min

		--

		--

		86 Max

		170 Max

		98 Max

		260 Max



		C40

		84 Max

		170 Max

		83 Min

		220 Min

		--

		250-400

		87 Max

		170 Max

		97 Max

		260 Max



		C45

		88 Max

		185 Max

		83 Min

		220 Min

		--

		280-460

		88 Max

		175 Max

		97 Max

		260 Max



		C50

		89 Max

		185 Max

		83 Min

		230 Min

		--

		325-505

		90 Max

		180 Max

		97 Max

		260 Max



		C55

		90 Max

		195 Max

		83 Min

		230 Min

		--

		340-520

		90 Max

		185 Max

		98 Max

		260 Max



		C60

		91 Max

		190 Max

		83 Min

		230 Min

		--

		340-530

		90 Max

		185 Max

		98 Max

		260 Max



		C65

		92 Max

		205 Max

		83 Min

		230 Min

		--

		340-580

		90 Max

		190 Max

		98 Max

		260 Max



		C70

		92 Max

		215 Max

		83 Min

		230 Min

		--

		350-550

		90 Max

		190 Max

		98 Max

		260 Max



		C75

		93 Max

		220 Max

		83 Min

		230 Min

		--

		350-580

		90 Max

		190 Max

		98 Max

		260 Max



		C80

		93 Max

		230 Max

		83 Min

		230 Min

		--

		350-590

		92 Max

		200 Max

		98 Max

		260 Max



		C85

		94 Max

		230 MAx

		83 Min

		240 Min

		--

		350-590

		93 Max

		210 Max

		98 Max

		260 Max



		C90

		94 Max

		230 Max

		83 Min

		240 Min

		--

		370-600

		93 Max

		210 Max

		98 Max

		260 Max



		C95

		95 Max

		230 Max

		83 Min

		240 Min

		--

		370-610

		94 Max

		210 Max

		98 Max

		260 Max



		C100

		96 Max

		230 Max

		83 Min

		240 Min

		--

		370-610

		94 Max

		210 Max

		98 Max

		260 Max



		C125

		97 Max

		230 Max

		83 Min

		240 Min

		--

		370-610

		94 Max

		220 Max

		98 Max

		260 Max







· (--) Not restricted. Can be applied based on the mutual agreement between the purchaser and manufacturer with agreed values. 

Table 7 Hardness Requirements for Alloy Type

Clause 10.3

		

		Hardness



		

		Annealed (A)

		Cold Rolled(R)

		Quenched and Tempered (QT)

		Spheroidized Annealed (S)

		Annealed & Rolled (AR)



		

		HRB

		HV

		HRB

		HV

		HRC

		HV

		HRB

		HV

		HRB

		HV



		17Cr3

		--

		170 Max

		--

		--

		--

		--

		--

		--

		--

		--



		16MnCr5

		--

		170 Max

		--

		--

		--

		--

		--

		--

		--

		--



		20MnB5

		--

		170 Max

		--

		--

		--

		--

		--

		--

		--

		--



		25CrMo4

		--

		175 Max

		--

		--

		--

		305-435

		--

		--

		--

		--



		27MnCrB5-2

		--

		175 Max

		--

		--

		--

		310-450

		--

		--

		--

		--



		34CrMo4

		--

		185 Max

		--

		--

		--

		315-465

		--

		--

		--

		--



		42CrMo4

		--

		195 Max

		--

		--

		--

		340-490

		--

		--

		--

		--



		50Cr

		--

		240 Max

		--

		--

		--

		500-670

		--

		--

		--

		--



		50CrMo4

		--

		220 Max

		--

		--

		--

		370-550

		--

		--

		--

		--



		51CrV4

		--

		225 Max

		--

		--

		--

		370-580

		--

		--

		--

		--



		55Si7

		--

		240 Max

		--

		--

		--

		370-570

		--

		--

		--

		--



		58CrV4

		--

		225 Max

		--

		--

		--

		370-580

		--

		--

		--

		--



		68CrNiMo3-3

		--

		235 Max

		--

		--

		--

		405-600

		--

		--

		--

		--



		75Cr1

		--

		220 Max

		--

		--

		--

		370-580

		--

		--

		--

		--



		75Ni8

		--

		220 Max

		--

		--

		--

		370-550

		--

		--

		--

		--



		80CrV2

		--

		220 Max

		--

		--

		--

		370-550

		--

		--

		--

		--



		95Cr1

		--

		220 Max

		--

		--

		--

		370-600

		--

		--

		--

		--



		102Cr6

		--

		235 Max

		--

		--

		--

		405-600

		--

		--

		--

		--



		110Cr35W2

		--

		225 Max

		--

		--

		--

		370-600

		--

		--

		--

		--



		120Cr35

		--

		225 Max

		--

		--

		--

		370-600

		--

		--

		--

		--



		125Cr2

		--

		225 Max

		--

		--

		--

		370-590

		--

		--

		--

		--





 (--) Not restricted. Can be applied based on the mutual agreement between the purchaser and manufacturer with agreed values. 

Table 8 Tensile Properties Requirements for Non-Alloy Type

Clause 10.4

		 

		Tensile Properties 



		 

		Quenched and Tempered (QT)

		Spheroidized Annealed (S)

		Annealed (A)

		Annealed & Rolled (AR)



		Grade

		YS (MPa)

		TS (MPa)

		El  (%) GL-80

		YS (MPa)

		TS (MPa)

		El (%)(1)

		YS (MPa)

		TS (MPa)

		El (%)

GL-80

		YS (MPa)

		TS (MPa)

		El (%)

GL-80



		C10

		--

		--

		--

		--

		--

		--

		210 Min

		430 Max

		26 Min

		--

		830 Max

		--



		C15

		--

		--

		--

		--

		--

		--

		210 Max

		450 Max

		25 Min

		--

		870 Max

		--



		C22

		--

		--

		--

		--

		--

		--

		230 Min

		500 Max

		22 Min

		--

		900 Max

		--



		C25

		--

		--

		--

		--

		--

		--

		230 Min

		510 Max

		21 Min

		--

		910 Max

		--



		C30

		--

		--

		--

		--

		585 Max

		18(50)/16(80)

		240 Min

		520 Max

		20 Min

		--

		920 Max

		--



		C35

		--

		--

		--

		--

		590 Max

		17(50)/15(50)

		240 Min

		540 Max

		19 Min

		--

		930 Max

		--



		C40

		700 Min

		800 Min

		7 Min

		--

		595 Max

		16(50)/14(80

		240 Min

		550 Max

		18 Min

		--

		970 Max

		--



		C45

		1030 Min

		1180 Min

		6 Min

		--

		600 Max

		16(50)/14(80

		270 Min

		590 Max

		18 Min

		--

		1020 Max

		--



		C50

		1030 Min

		1050 Min

		6 Min

		--

		605 Max

		15(50)/13(80)

		270 Min

		590 Max

		17 Min

		--

		1050 Max

		--



		C55

		1030 Min

		1100 Min

		6 Min

		--

		610 Max

		15(50)/13(80)

		270 Min

		590 Max

		17 Min

		--

		1070 Max

		--



		C60

		1030 Min

		1180 Min

		5 Min

		--

		620 Max

		14(50)/12(80)

		270 Min

		620 Max

		17 Min

		--

		1100 Max

		--



		C65

		1030 Min

		1180 Min

		5 Min

		--

		630 Max

		13(50)/11(80)

		270 Min

		590 Max

		16 Min

		--

		1140 Max

		--



		C70

		1050 Min

		1230 Min

		4 Min

		--

		640 Max

		12(50)/11(80)

		270 Min

		590 Max

		16 Min

		--

		1150 Max

		--



		C75

		1080 Min

		1180 Min

		6 Min

		--

		640 Max

		12(50)/11(80)

		290 Min

		640 Max

		16 Min

		--

		1170 Max

		--



		C80

		1080 Min

		1180 Min

		6 Min

		--

		650 Max

		12(50)/11(80)

		290 Min

		640 Max

		15 Min

		--

		1170 Max

		--



		C85

		1080 Min

		1180 Min

		6 Min

		--

		670 Max

		11(50)/10(80)

		290 Min

		640 Max

		15 Min

		--

		1180 Max

		--



		C90

		1100 Min

		1200 Min

		6 Min

		--

		670 Max

		11(50)/10(80)

		300 Min

		680 Max

		14 Min

		--

		1200 Max

		--



		C95

		1150 min

		1250 Min

		--

		--

		670 Max

		10(50)/9(80)

		310 Min

		690 Max

		13 Min

		--

		1200 Max

		--



		C100

		1150 min

		1250 Min

		--

		--

		670 Max

		9(50)/8(80)

		310 Min

		690 Max

		13 Min

		--

		1200 Max

		--



		C125

		1200 Min

		1250 Min

		--

		--

		670 Max

		9(50)/8(80)

		310 Min

		740 Max

		11 Min

		--

		1200 Max

		--





(--) Not restricted. Can be applied based on the mutual agreement between the purchaser and manufacturer with agreed values. 

1. Based on mutual agreement between the purchaser and manufacturer, the required gauge length can be applied. For Gauge Length 80- Type 2 specimen as per and for gauge length 50- Type 3 Specimen of IS 1608 Annex B to be applied. 

 Table 9 Tensile Properties Requirements for Alloy Type

Clause 10.4

		 

		Tensile Properties 



		 

		Quenched and Tempered (QT)

		Spheroidized Annealed (S)

		Annealed (A)

		Annealed & Rolled (AR)



		Grade

		YS (MPa)

		TS (MPa)

		El  (%) GL-80

		YS (MPa)

		TS (MPa)

		El (%)(1)

		YS (MPa)

		TS (MPa)

		El (%)

GL-80

		YS (MPa)

		TS (MPa)

		El (%)

GL-80



		17Cr3

		--

		--

		--

		--

		--

		--

		420 Max

		550 Max

		21 Min

		--

		--

		--



		16MnCr5

		--

		--

		--

		--

		--

		--

		420 Max

		550 Max

		21 Min

		--

		--

		--



		20MnB5

		--

		--

		--

		--

		--

		--

		430 Max

		540 Max

		20 Min

		--

		--

		--



		25CrMo4

		--

		900 Min

		--

		--

		--

		--

		440 Max

		580 Max

		19 Min

		--

		--

		--



		27MnCrB5-2

		--

		1000 Min

		--

		--

		--

		--

		460 Max

		580 Max

		18Min

		--

		--

		--



		34CrMo4

		--

		1020 Min

		--

		--

		--

		--

		460 Max

		600 Max

		16 Min

		--

		--

		--



		42CrMo4

		--

		1100 Min

		--

		--

		--

		--

		480 Max

		620 Max

		15 Min

		--

		--

		--



		50Cr

		--

		1200 Min

		--

		--

		--

		--

		340 Min

		780 Max

		20 Min

		--

		--

		--



		50CrMo4

		--

		1200 Min

		--

		--

		--

		--

		540 Max

		700 Max

		13 Min

		--

		--

		--



		51CrV4

		--

		1200 Min

		--

		--

		--

		--

		580 Max

		720 Max

		12 Min

		--

		--

		--



		55Si7

		--

		1200 Min

		--

		--

		--

		--

		340 Min

		780 Max

		12 Min

		--

		--

		--



		58CrV4

		--

		1200 Min

		--

		--

		--

		--

		580 Max

		720 Max

		12 Min

		--

		--

		--



		68CrNiMo3-3

		--

		1300 Min

		--

		--

		--

		--

		590 Max

		750 Max

		11 Min

		--

		--

		--



		75Cr1

		--

		1200 Min

		--

		--

		--

		--

		550 Max

		690 Max

		13 Min

		--

		--

		--



		75Ni8

		--

		1200 Min

		--

		--

		--

		--

		550 Max

		690 Max

		13 Min

		--

		--

		--



		80CrV2

		--

		1200 Min

		--

		--

		--

		--

		550 Max

		700 Max

		13 Min

		--

		--

		--



		95Cr1

		--

		1200 Min

		--

		--

		--

		--

		560 Max

		700 Max

		12 Min

		--

		--

		--



		102Cr6

		--

		1300 Min

		--

		--

		--

		--

		590 Max

		750 Max

		11 Min

		--

		--

		--



		110Cr35W2

		--

		1200 Min

		--

		--

		--

		--

		580 Max

		720 Max

		12 Min

		--

		--

		--



		120Cr35

		--

		1200 Min

		--

		--

		--

		--

		580 Max

		720 Max

		12 Min

		--

		--

		--



		125Cr2

		--

		1200 Min

		--

		--

		--

		--

		580 Max

		720 Max

		12 Min

		--

		--

		--







(--) Not restricted. Can be applied based on the mutual agreement between the purchaser and manufacturer with agreed values. 

1. Based on mutual agreement between purchaser and manufacturer, required gauge length can be applied. For Gauge Length 80- Type 2 specimen  as per and for gauge length 50- Type 3 Specimen of IS 1608 Annex B to be applied. 



Table 10 Edge Conditions 

Clause 6.2

		Edge Symbol

		Characteristic



		SE

		A prepared edge of specified contour (round/square etc) that is produced when a very accurate width is required or when edge condition is suitable for electroplating is required or both. 



		ME

		A natural mill edge carried through the cold rolling from the hot rolled strip without additional processing of the dge 



		TE

		An approximately square edge is produced from slit edge material on which the burr is eliminated 



		TE1

		An approximately square edge is produced by slitting on which the burr is not eliminated. This is produced when the edge condition is not a critical requirement for the finished part. Normal coiling or piling does not provide a definite positioning of the slitting burr



		RE

		An approximately rounded edge. This edge is produced when the width with tolerance and edge condition are not as exacting as for SE Edges 



		SE1

		An approximately squared edge. This edge is produced when the width tolerance and edge condition are not as exacting as SE edges 



		In addition to the above-mentioned edge conditions, additional /special edge conditions can be agreed between the purchaser and the manufacturer. 









Table 11  Surface Appearance 

Clause 6.3 ,12.1 & 12.3

		Symbol

		Characteristic

		Delivery conditions 

		Available surface finishes b



		MA

		Bright, Metallic clean surfaces, pitting groves and scratches are permitted

		All thickness 

Delivery Condition - R, A , AR & S

		RR -Rough

RM -Matt/Dull

RL -Bright

RP- Plating Bright

RM- Mirror Bright 



		MB

		Bright, Metallic clean surfaces, pitting grooves and scratches are permitted as long as the uniform smooth appearance is not substantially impaired when viewed with the naked eye

		Thickness ≤ 2.00 mma 

Delivery Condition - R, A , AR & S

(Expect when skin pass or cold rolling is not applied as final stage of processing)

		RM -Matt/Dull

RL -Bright 

RP- Plating Bright

RM- Mirror Bright



		a- The supply of products of greater thickness with this surface appearance shall be agreed upon at the time of enquiry and order 

b- Table 12 for surface finish requirements 























Table 12 Surface Finish

Clause 6.3 12.2,12.4 &12.5



		Surface Finish

		Note

		Symbol

		Mean Surface Roughness (Ra µm)



		For delivery conditions - R, A , AR & S



		Rough

		--

		RR

		Ra≥ 1.5 µm



		Matt/Dull

		--

		RD

		0.5 µm < Ra ≤ 2.0 µm



		Bright 

		--

		RB

		Ra ≤ 0.5 µm



		Plating Bright

		--

		RP

		Ra ≤ 0.25 µm



		Mirror Bright

		--

		RM

		Ra ≤ 0.10 µm



		For delivery conditions – QT



		Oxide Finish

		Unpolished (e.g Grey/Blue)

		-

		Ra ≤ 0.6 µm



		Bright Tempered

		Unpolished

		--

		



		Polished

		Obtained by fine grinding, abrasive brushing, or other processes

		

		Max Ra value may be agreed at the time of enquiry and order 



		Polished and coloured

		Blue, yellow, or other colours obtained by oxidization by heat treatment or other processes 

		

		





 







Table 13 Decarburisation

Clause 14 

		Type

		Thickness (mm )

		Decarburisation limit



		Non-Alloy Type

		Thickness ≥ 0.20 mm 

		Maximum of 2 % of the material thickness per side 



		

		Thickness < 0.20 mm

		Maximum of 4 µm per side



		Alloy Type

		Thickness ≥ 0.20 mm 

		Maximum of 2 % of the material thickness per side 



		

		Thickness < 0.20 mm

		Maximum of 4 µm per side

































Table 14 Tolerance on Thickness 

Clause 8

		Thickness

(t in mm)

		Tolerance for specified width (w in mm & Tolerance in mm )



		

		≤125

		125<w≤250

		250<w≤600



		

		Normal

		Special

		Normal

		Special

		Normal

		Special



		t<0.15

		±0.01

		±0.01

		±0.02

		±0.015

		-

		-



		0.15 ≤ t < 0.25

		±0.02

		±0.015

		±0.02

		±0.015

		-

		-



		0.25 ≤ t < 0.40

		±0.02

		±0.015

		±0.03

		±0.02

		±0.03

		±0.02



		0.40 ≤ t < 0.60

		±0.03

		±0.02

		±0.03

		±0.02

		±0.04

		±0.03



		0.60 ≤ t < 0.80

		±0.04

		±0.03

		±0.04

		±0.03

		±0.05

		±0.035



		0.80 ≤ t < 1.00

		±0.04

		±0.03

		±0.05

		±0.035

		±0.05

		±0.035



		1.00 ≤ t < 1.50

		±0.05

		±0.035

		±0.06

		±0.045

		±0.07

		±0.055



		1.50 ≤ t < 2.50

		±0.06

		±0.04

		±0.07

		±0.055

		±0.08

		±0.06



		2.50 ≤ t < 4.00

		±0.07

		±0.05

		±0.08

		±0.06

		±0.10

		±0.08



		4.00 ≤ t ≤ 6.00

		±0.09

		±0.06

		±0.10

		±0.08

		±0.12

		±0.09



		a. Thickness is measured at any point on the strip not less than 20 mm from a side edge for the mill edge strip and not less than 10 mm from a side edge for other slit edge types. 

b. For widths of mill edge strips 40 mm or less and sheared edge strips 20 mm wide or less, measurements are made on the centre line of the strip.

c. Measurements are not made on top of the shear burr.

d. For widths and thicknesses not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer. 







 































Table 15 Width tolerances for Mill edge  (Edge Symbol - ME)

Clause 8

		Specified Width

(w in mm)

		 Width Tolerance (in mm )



		w<100

		±1.5



		100 ≤ w < 200

		±2



		200 ≤ w  < 400

		±2.5



		400 ≤ w < 500

		±3



		500 ≤ w < 600

		±4



		a. These values do not apply to the uncropped ends of mill edge coil within 7 m inclusive of both ends or as per the mutual agreement between the purchaser and the manufacturer. 

b. By agreement between the purchaser and the manufacturer, material can be ordered with wider (more than the above-mentioned range) or stricter tolerances. 

c. For widths and thicknesses not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer.







































Table 16 Width tolerances for Slit edge not deburred (Edge type – TE1)

Clause 8

		Specified Width

(w in mm)

		 Width Tolerance for specified thickness (t in mm)  (in mm )



		

		t ≥ 1.5

		1.5 > t ≥2.5 

		2.5 > t ≥ 4.5

		4.5 > t ≥ 6.0



		w  ≤100

		±0.13

		±0.20

		±0.25

		±0.40



		100 <  w  ≤200

		±0.13

		±0.25

		±0.40

		±0.50



		200 < w  ≤ 300

		±0.25

		±0.25

		±0.40

		±0.50



		300 < w  ≤ 450

		±0.40

		±0.40

		±0.50

		±0.80



		450 < w  ≤ 600

		±0.45

		±0.50

		±0.50

		±0.80



		a. By agreement between the purchaser and the manufacturer, the material can be ordered with wider (more than the above-mentioned range) or stricter tolerances. 

b. For widths and thicknesses not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer.























Table 17 Width tolerances for Slit edge (Edge type – SE, TE, RE & SE1 )

Clause 8

		Edge Symbol

		Specified Width

(w in mm)

		Specified Thickness (t in mm)

		Width Tolerance (in mm )



		SE

		12.5 < w  ≤200

		t ≤ 3.0  

		±0.13



		RE



		w ≤ 25 

		0.6 ≥ t ≥ 5.0

		±0.38



		

		25 < w  ≤ 50

		0.6 ≥ t ≥ 6.0

		±0.65



		

		50 < w  ≤ 150

		1.0 ≥ t ≥ 6.0

		±1.20



		TE

		w ≤ 100

		t ≤ 3.0

		±0.13



		

		100 < w  ≤ 500

		0.4 ≥ t ≥ 3.0

		±0.25



		

		500 < w  ≤ 600

		0.6 ≥ t ≥ 2.0

		±0.38



		SE1

		w ≤ 25 

		0.6 ≥ t ≥ 5.0

		±0.38



		

		25 < w  ≤ 50

		0.6 ≥ t ≥ 6.0

		±0.65



		

		50 < w  ≤ 150

		1.0 ≥ t ≥ 6.0

		±1.20



		a. For widths and thicknesses not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer.







































Table 18  Length tolerances for cut lengths 

Clause 8

		Specified Length (l in mm)

		Tolerances (in mm) for specified widths up to 600 mm 



		l ≤ 1500

		+15



		1500 < l ≤ 3000

		+20



		3000 < l ≤ 6000

		+25



		6000 < l 

		+ 0.5 % of specified length 



		a. For widths  not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer.

b. Stricter tolerances and under tolerances (negative side) can be agreed between the purchaser and the manufacturer







































Table 19 Camber tolerances for coils and cut lengths 

Clause 8

		Specified Width (w in mm)

		Camber Tolerances (in mm ) 



		10 < w ≤ 40

		25 max in any 2000 length 



		40 < l ≤ 600

		10 max in any 2000 length 



		a. Camber is the greatest deviation of a side edge from a straight line (see Figure 1), the measurement being taken on the concave side with a straight edge 

b. In those cases where it is not practical to measure the tolerance as given in this table, the camber tolerance, t2, may be calculated from the formula : 

t2 = (2xl2xt1)/l1

Where

l1 is the standard length in this table (2000 mm)

l2 is the non-standard length ;

t1 is the camber tolerance in this table 

c. For widths not mentioned in the above table, tolerances shall be as per the agreement between the purchaser and the manufacturer.
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Table 20 Guidelines for the Heat Treatment 

(Informative)

		Grade

		Austenitizing Temperature

(Deg.C)

		Quenching Medium 



		Non-alloy steels for quenching and tempering 



		C40

		830-870

		Water or Oil



		C45

		820-870

		Water or Oil 



		C50

		810-850

		Oil or Water 



		C55

		805-845

		Oil or Water



		C60

		800-840

		Oil or Water



		C65

		815-845

		Oil



		C70

		810-840

		Oil



		C75

		810-840

		Oil



		C80

		810-840

		Oil



		C85

		800-830

		Oil



		C90

		790-820

		Oil



		C95

		790-820

		Oil



		C100

		790-820

		Oil



		C125

		780-810

		Oil



		Alloy steels for quenching and tempering



		20MnB5

		880-920

		Water



		25CrMo4

		840-880

		Water or Oil



		27MnCrB5-2

		880-920

		Water



		34CrMo4

		830-870

		Oil or Water



		42CrMo4

		820-860

		Oil or Water



		50Cr

		820-850

		Oil or Water



		50CrMo4

		820-860

		Oil



		51CrV4

		820-860

		Oil



		55Si7

		830-860

		Oil



		58CrV4

		810-850

		Oil



		68CrNiMo3-3

		810-840

		Oil



		75Cr1

		810-840

		Oil



		75Ni8

		820-850

		Oil



		80CrV2

		840-870

		Oil



		95Cr1

		800-840

		Oil



		102Cr6

		830-860

		Oil



		110Cr35W2

		830-860

		Oil



		120Cr35

		830-860

		Oil



		125Cr2

		830-860

		Oil
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																																								Hardness																						Tensile

																																								Annealed				As Rolled				Q&T				Spherodized Annealed				Intermediate				Austempered		Q&T						Spherodized						Annealed						Cold Rolled

				Std		Grade		C						Si		Mn		S		P		Cr		V		W		Cu		Ni		Mo		Ni+Cr		B		Delivery Condition		HRB		HV		HRB		HV		HRB		HV		HRB		HV		HRB		HV		HV		YS		TS		El		YS		TS		El		YS		TS		El		YS		TS		El

				EN 10132		C10E		0.07-0.13		0.07		0.13		0.40 Max		0.30-0.60		0.035		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				135 Max				250 Max																												345 Nax		430 Max		26 Min				830 Max

				EN 10132		C10E		0.07-0.13		0.07		0.13		0.40 Max		0.30-0.60		0.035		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				135 Max				250 Max																												345 Nax		430 Max		26 Min				830 Max

				EN 10132		C15E		0.12-0.18		0.12		0.18		0.4		0.30-0.60		0.035		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				140 Max				260 Max																												360 Max		450 Max		25 Min				870 Max

				EN 10132		C15E		0.12-0.18		0.12		0.18		0.4		0.30-0.60		0.035		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				140 Max				260 Max																												360 Max		450 Max		25 Min				870 Max

				EN 10132		C22E		0.17-0.24		0.17		0.24		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				155 Max				265 Max																												400 Max		500 Max		22 Min				900 Max

				EN 10132		C22E		0.17-0.24		0.17		0.24		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				155 Max				265 Max																												400 Max		500 Max		22 Min				900 Max

				EN 10132		C25E		0.22-0.29		0.22		0.29		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				160 Max				270 Max																												410 Max		510 Max		51 Min				910 Max

				EN 10132		C25E		0.22-0.29		0.22		0.29		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				160 Max				270 Max																												410 Max		510 Max		51 Min				910 Max

				ASTM A684		1030		0.28-0.34		0.28		0.34		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS30		0.28-0.34		0.28		0.34		0.35		0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		220 Min						85/67/79 Max		160		89/81/97 Max		220 Max												585 Max		18(50)/16(80)

						C30		0.28-0.35						0.35 Max		0.30-1.00		0.035		0.035		--		--		--		--		--				--				Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		80 Max		150 Max		83 Min		220 Min						85 Max		160 Max		97 Max		260 Max												585 Max		18(50)/16(80)

				ASTM A684		1035		0.32-0.35		0.32		0.35		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS35		0.32-0.38		0.32		0.38				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		220						85/68/78		170		89/81/97 Max		220												590		17/15

				EN 10132		C35E		0.32-0.39		0.32		0.39		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				170 Max				275 Max																												430 Max		540 Max		19 Min				930 Max

						C35		0.31-0.39		0.31		0.39		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		83 Max		170 Max		83 Min		220 Min						88 Max		170 Max		98 Max		260 Max												590 Max		17 (50) / 15 (50)		430 Max		540 Max		19 Min				930 Max

				IS 7226		C40		0.35-0.45		0.35		0.45		0.10-0.35		0.60-0.90		0.04		0.04																		Annealed, Annealed-Rolled		83.4		160																290

				ASTM A684		1040		0.37-0.44		0.37		0.44		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS40		0.37-0.44		0.37		0.44				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		220						87/70/80		170		89/81/97 Max		220												595		16/14

				EN 10132		C40E		0.37-0.44		0.37		0.44		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				170 Max				280 Max				250-400														800-1300										440 Max		550 Max		18 Min				970 Max

						C40		0.35-0.45		0.35		0.45		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		83.4 Max		170 Max		83 Min		220 Min				250-400		87 Max		170 Max		97 Max		260 Max				700 Min		800 Min						595 Max		16(50)/14 (80		440 Max		550 Max		18 Min				970 Max

				IS 2507		45C8		0.40-0.50		0.40		0.50		0.10-0.35		0.60-0.90		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				185																350-425				1030 Min		1180-1420		6 Min								270 Min		590 Max		30 Min

				ASTM A684		1045		0.43-0.50		0.43		0.50		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS45		0.43-0.50		0.43		0.50				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		220						88/72/83		175		89/81/97 Max		220												600		16/14

				EN 10132		C45E		0.42-0.50		0.42		0.50		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				180 Max				290 Max				280-460														900-1500										455 Max		570 Max		18 Min				1020 Max

						C45		0.40-0.50		0.40		0.50		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		88 Max		185 Max		83 Min		220 Min				280-460		88 Max		175 Max		97 Max		260 Max				1030 Min		1180 Min		6 Min				600 Max		16(50)/14 (80		270 Min		590 Max		18 Min				1020 Max

				JIS G 4802		S50C-CSP		0.47-0.53		0.47		0.53		0.15-0.35		0.60-0.90		0.035		0.03		0.2						0.3		0.2				0.35				Annealed, As Cold Rolled, Q&T, Austempered				180				230-270														360-440

				ASTM A684		1050		0.48-0.55		0.48		0.55		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS50		0.48-0.55		0.48		0.55				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		230						88/72/84		180		89/81/97 Max		230												605		15/13

				EN 10132		C50E		0.47-0.55		0.47		0.55		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				180 Max				290 Max				325-505														1050-1650										465 Max		580 Max		17 Min				1050 Max

						C50		0.45-0.55		0.45		0.55		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		90 Max		185 Max		83 Min		230 Min				325-505		90 Max		180 Max		97 Max		260 Max				1030 Min		1050 Min		6 Min				605 Max		15 (50)/13 (80)		270 Min		590 Max		17 Min				1050 Max

				IS 7226		C55		0.50-0.60		0.50		0.60		0.10-0.35		0.50-0.65		0.04		0.04																		Annealed, Annealed-Rolled		85		165								350

				IS 2507		55C6		0.50-0.60		0.50		0.60		0.10-0.35		0.50-0.65		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				195								350-425												1030 Min		1180-1420		6 Min								270 Min		590 Max		30 Min

				ASTM A684		1055		0.50-0.60		0.50		0.60		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS55		0.50-0.60		0.50		0.60				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		230				300-490		88/73/85		180		89/81/97 Max		230						1150-1650						610		15/13

				JIS G 4802		S55C-CSP		0.52-0.58		0.52		0.58		0.15-0.35		0.60-0.90		0.035		0.03		0.2						0.3		0.2				0.35				Annealed, As Cold Rolled, Q&T, Austempered				180				230-270				350-450										360-440

				EN 10132		C55E		0.52-0.60		0.52		0.60		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				185 Max				300 Max				340-520														1100-1700										480 Max		600 Max		17 Min				1070 Max

				EN 10132		C55S		0.52-0.60		0.52		0.60		0.15-0.35		0.60-0.90		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				185 Max				300 Max				340-520														1100-1700										480 Max		600 Max		17 Min				1070 Max

						C55		0.50-0.60		0.50		0.60		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		85 Max		195 Max		83 Min		230 Min				340-520		90 Max		185 Max		98 Max		260 Max				1030 Min		1100 Min		6 Min				610 Max		15 (50)/13 (80)		270 Min		590 Max		17 Min				1070 Max

				ASTM A684		1060		0.55-0.65		0.55		0.65		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				JIS G 4802		S60C-CSP		0.55-0.65		0.55		0.65		0.15-0.35		0.60-0.90		0.035		0.03		0.2						0.3		0.2								Annealed, As Cold Rolled, Q&T, Austempered				190				230-270				350-500										360-440

				ISO 4960		CS60		0.55-0.65		0.55		0.65				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		230				350-500		89/74/87		185		89/81/97 Max		230						1180-1680						620		14/12

				EN 10132		C60E		0.57-0.65		0.57		0.65		0.4		0.40-0.70		0.035		0.025		0.4						0.3		0.4		0.1						Q&T				195 Max				305 Max				345-530														1150-1750										495 Max		620 Max		17 Min				110 Max

				EN 10132		C60S		0.57-0.65		0.57		0.65		0.15-0.35		0.60-0.90		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				195 Max				305 Max				345-530														1150-1750										495 Max		620 Max		17 Min				1100 Max

						C60		0.55-0.65		0.55		0.65		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				190 Max		83 Min		230 Min				345-530		90 Max		185 Max		98 Max		260 Max				1030 Min		1180 Min		5 Min				620 Max		14 (50)/12(80)		270 Min		620 Max		17 Min				1100 Max

				ASTM A684		1064		0.59-0.70		0.59		0.70		0.15-0.30/0.10 Max		0.50-0.80		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				IS 2507		65C6		0.60-0.70		0.60		0.70		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				205								350-425												1030 Min		1180-1420		6 Min								270 Min		590 Max		30 Min

				ASTM A684		1065		0.60-0.70		0.60		0.70		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				JIS G 4802		S65C-CSP		0.60-0.70		0.60		0.70		0.15-0.35		0.60-0.90		0.035		0.03		0.2						0.3		0.2								Annealed, As Cold Rolled, Q&T, Austempered				190				230-270

				ISO 4960		CS65		0.60-0.70		0.60		0.70				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		230				365-525		89/75/88		185		89/81/97 Max		230						1230-1770						630		13/11

				EN 10132		C67S		0.65-0.73		0.65		0.73		0.15-0.35		0.60-0.90		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				200 Max				315 Max				370-580														1200-1900										510 Max		640 Max		16 Min				1140 Max

						C65		0.59-0.70		0.59		0.70		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				205 Max		83 Min		230 Min				360-580		90 Max		190 Max		98 Max		260 Max				1030 Min		1180 Min		5 Min				630 Max		13 (50) / 11 (80)		270 Min		590 Max		16 Min				1140 Max

				IS 7226		C70		0.65-0.75		0.65		0.75		0.10-0.35		0.50-0.80		0.04		0.04																		Annealed, Annealed-Rolled		87.9		175																350

				IS 2507		70C6		0.65-0.75		0.65		0.75		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				215								350-425												1030 Min		1180-1420		6 Min								270 Min		590 Max		30 Min

				ASTM A684		1070		0.65-0.75		0.65		0.75		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				JIS G 4802		S70C-CSP		0.65-0.75		0.65		0.75		0.15-0.35		0.60-0.90		0.035		0.03		0.2						0.3		0.2								Annealed, As Cold Rolled, Q&T, Austempered				190				230-270				350-550

				ISO 4960		CS70		0.65-0.75		0.65		0.75				0.60-0.90		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		230				375-535		90/76/89		190		89/81/97 Max		230						1275-1810						640		12/10

						C70		0.65-0.75		0.65		0.75		0.35 Max		0.30-1.00																						Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				215 Max		83 Min		230 Min				365-550		90 Max		190 Max		98 Max		260 Max				1050 Min		1230 Min		4 Min				640 Max		12 (50)/ 11 (80)		270 Min		590 Max		16 Min				1150 Max

				IS 2507		75C6		0.70-0.80		0.70		0.80		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				220								350-475												1080 Min		1180-1570 		6 Min								290 Min		640 Max		25 Min

				ASTM A684		1074		0.70-0.80		0.70		0.80		0.15-0.30/0.10 Max		0.50-0.80		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ASTM A684		1075		0.70-0.80		0.70		0.80		0.15-0.30/0.10 Max		0.40-0.70		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS75		0.70-0.80		0.70		0.80				0.40-0.70		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		240				390-555		90/76/90		190		89/81/97 Max		240						1320-1870						640		12/10

				EN 10132		C75S		0.70-0.80		0.70		0.80		0.15-0.35		0.60-0.90		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				200 Max				320 Max				370-580														1200-1900										510 Max		640 Max		16 Min				1170 Max

						C75		0.70-0.80		0.70		0.80		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				220 Max		83 Min		230 Min				350-580		90 Max		190 Max		98 Max		260 Max				1080 Min		1180 Min		6 Min				640 Max		12 (50)/ 11 (80)		290 Min		640 Max		16 Min

				IS 7226		C80		0.75-0.85		0.75		0.85		0.10-0.35		0.50-0.80		0.04		0.04																		Annealed, Annealed-Rolled		91.6		190

				IS 2507		80C6		0.75-0.85		0.75		0.85		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				220								350-475												1080 Min		1180-1570 		6 Min								290 Min		640 Max		25 Min

				ASTM A684		1080		0.75-0.88		0.75		0.88		0.15-0.30/0.10 Max		0.60-0.90		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				EN 10132		C80S		0.75-0.85		0.75		0.85		0.15-0.35		0.30-0.70		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				205 Max				325 Max				370-590														1200-1950										525 Max		660 Max		15 Min				1170 Max

						C80		0.75-0.88		0.75		0.88		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				230 Max		83 Min		230 Min				350-555		92 Max		200 Max		98 Max		260 Max				1080 Min		1180 Min		6 Min								290 Min		640 Max		15 Min

				IS 7226		C85		0.80-0.90		0.80		0.90		0.10-0.35		0.50-0.80		0.04		0.04																		Annealed, Annealed-Rolled		91.6		190								350

				IS 2507		85C6		0.80-0.90		0.80		0.90		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				220								350-475												1080 Min		1180-1570 		6 Min								290 Min		640 Max		25 Min

				ASTM A684		1085		0.80-0.93		0.80		0.93		0.15-0.30/0.10 Max		0.70-1.00		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ASTM A684		1086		0.80-0.93		0.80		0.93		0.15-0.30/0.10 Max		0.30-0.50		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				ISO 4960		CS85		0.80-0.93		0.80		0.93				0.70-1.00		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		240				415-580		91/78/93		205		89/81/97 Max		240						1400-1950						670		12/10

				EN 10132		C85S		0.80-0.90		0.80		0.90		0.15-0.35		0.40-0.70		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				210 Max				325 Max				370-600														1200-2000										535 Max		670 Max		15 Min				1190 Max

				JIS G 4802		SK85-CSP		0.80-0.90		0.80		0.90		0.35		0.5		0.03		0.03		0.3						0.25		0.25								Annealed, As Cold Rolled, Q&T, Austempered				190				230-270				350-600

						C85		0.80-0.93		0.80		0.93		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				230 MAx		83 Min		240 Min				350-580		93 Max		210 Max		98 Max		260 Max				1080 Min		1180 Min		6 Min				670 Max		12 (50) / 10 (80)		290 Min		640 Max		15 Min

				EN 10132		C90S		0.85-0.95		0.85		0.95		0.15-0.35		0.40-0.70		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				215 Max				325 Max				370-600														1200-2000										545 Max		680 Max		14 Min				1200 Max

						C90		0.85-0.95		0.85		0.95		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard				230 Max		83 Min		240 Min				370-600		93 Max		210 Max		98 Max		260 Max				1100 Min		1200 Min		6 Min				670 Max		12 (50) / 10 (80)		300 Min		680 Max		14 Min				1200 Max

				IS 7226		C98		0.90-1.05		0.90		1.05		0.10-0.35		0.50-0.80		0.04		0.04																		Annealed, Annealed-Rolled		94.8		205								350

				IS 2507		98C6		0.90-1.05		0.90		1.05		0.10-0.35		0.50-0.80		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				225								475-540												1470 Min		1570-1760		6 Min								310 Min		690 Max		25 Min

				ASTM A684		1095		0.90-1.03		0.90		1.03		0.15-0.30/0.10 Max		0.30-0.50		0.035		0.03																		Spherodized annealed, Soft Annealed, Intermediate Hardness, Full Hard		Graph 												Graph 

				JIS G 4802		SK95-CSP		0.90-1.00		0.90		1.00		0.35		0.5		0.03		0.03		0.3						0.25		0.25								Annealed, As Cold Rolled, Q&T, Austempered				200				230-270				400-600

				ISO 4960		CS95		0.90-1.03		0.90		1.03				0.30-0.50		0.03		0.035																		Full Hard, Spherodised, Q&T, Intermediate						92/83/98 Min		240				335-610		92/80/94		210		89/81/97 Max		240						1465-2050						670		12/10

						C95		0.90-1.05		0.90		1.05		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		95 Max		230 Max		83 Min		240 Min				370-610		94 Max		210 Max		98 Max		260 Max				1150 min		1250 Min						670 Max		12 (50)/10 (80)		310 Min		690 Max		13 Min				1200 Max

				EN 10132		C100S		0.95-1.05		0.95		1.05		0.15-0.35		0.30-0.60		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				220 Max				325 Max				370-600														1200-2000										550 Max		690 Max		13 Min				1200 Max

						C100		0.95-1.10		0.95		1.10		0.35 Max		0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		95 Max		230 Max		83 Min		240 Min				370-610		94 Max		210 Max		98 Max		260 Max				1150 min		1250 Min						670 Max		12 (50)/10 (80)		310 Min		690 Max		13 Min				1200 Max

				EN 10132		C125S		1.20-1.30		1.20		1.30		0.15-0.35		0.30-0.60		0.025		0.025		0.4						0.3		0.4		0.1						Annealed, As Cold Rolled, Spherodized				230 Max				325 Max				370-600														1200-2000										600 Max		740 Max		11 Min				1200 Max

						C125		1.10-1.30		1.10		1.30				0.30-1.00		0.035		0.035																		Spherodized annealed, Q&T Soft Annealed, Intermediate Hardness, Full Hard		95 Max		230 Max		83 Min		240 Min				370-610		94 Max		220 Max		98 Max		260 Max				1200 Min		1250 Min						670 Max				310 Min		740 Max		11 Min				1200 Max

				EN 10132		17Cr3		0.12-0.20		0.12		0.20		0.4		0.60-0.90		0.035		0.025		0.70-1.25						0.4										Annealed, As Cold Rolled, Spherodized				170 Max																																420 Max		550 Max		21 Min

				EN 10132		17Cr3		0.12-0.20		0.12		0.20		0.4		0.60-0.90		0.035		0.025		0.70-1.25						0.4										Annealed, As Cold Rolled, Spherodized				170 Max																																420 Max		550 Max		21 Min

				EN 10132		16MnCr5		0.14-0.19		0.14		0.19		0.4		1.00-1.30		0.035		0.025		0.80-1.10						0.4										Annealed, As Cold Rolled, Spherodized				170 Max																																420 Max		550 Max		21 Min

				EN 10132		16MnCr5		0.14-0.19		0.14		0.19		0.4		1.00-1.30		0.035		0.025		0.80-1.10						0.4										Annealed, As Cold Rolled, Spherodized				170 Max																																420 Max		550 Max		21 Min

				EN 10132		20MnB5		0.17-0.23		0.17		0.23		0.4		1.10-1.40		0.035		0.025								0.4								0.0008-0.005						170 Max																																430 Max		540 Max		20 Min

				EN 10132		20MnB5		0.17-0.23		0.17		0.23		0.4		1.10-1.40		0.035		0.025								0.4								0.0008-0.005						170 Max																																430 Max		540 Max		20 Min

				EN 10132		25CrMo4		0.22-0.29		0.22		0.29		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										175 Max								305-435														990-1400										440 Max		580 Max		19 Min

				EN 10132		25CrMo4		0.22-0.29		0.22		0.29		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										175 Max								305-435														990-1400										440 Max		580 Max		19 Min

				EN 10132		27MnCrB5-2		0.24-0.30		0.24		0.30		0.4		1.10-1.40		0.035		0.025		0.30-0.60						0.4								0.0008-0.005						175 Max								310-450														1000-1450										460 Max		580 Max		18Min

				EN 10132		27MnCrB5-2		0.24-0.30		0.24		0.30		0.4		1.10-1.40		0.035		0.025		0.30-0.60						0.4								0.0008-0.005						175 Max								310-450														1000-1450										460 Max		580 Max		18Min

				EN 10132		34CrMo4		0.30-0.37		0.30		0.37		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										185 Max								315-465														1020-1500										460 Max		600 Max		16 Min

				EN 10132		34CrMo4		0.30-0.37		0.30		0.37		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										185 Max								315-465														1020-1500										460 Max		600 Max		16 Min

				EN 10132		42CrMo4		0.38-0.45		0.38		0.45		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										195 Max								340-490														1100-1600										480 Max		620 Max		15 Min

				EN 10132		42CrMo4		0.38-0.45		0.38		0.45		0.4		0.60-0.90		0.035		0.025		0.90-1.20						0.4				0.15-0.30										195 Max								340-490														1100-1600										480 Max		620 Max		15 Min

				EN 10132		50CrMo4		0.46-0.54		0.46		0.54		0.4		0.50-0.80		0.035		0.025		0.90-1.20						0.4				0.15-0.30										220 Max								370-550														1200-1800										540 Max		700 Max		13 Min

				EN 10132		50CrMo4		0.46-0.54		0.46		0.54		0.4		0.50-0.80		0.035		0.025		0.90-1.20						0.4				0.15-0.30										220 Max								370-550														1200-1800										540 Max		700 Max		13 Min

				EN 10132		51CrV4		0.47-0.55		0.47		0.55		0.15-0.35		0.30-0.05		0.025		0.025		0.40-0.60		0.15-0.25				0.4		0.4		0.1										225 Max								370-580														1200-1900										580 Max		720 Max		12 Min

				EN 10132		51CrV4		0.47-0.55		0.47		0.55		0.15-0.35		0.30-0.05		0.025		0.025		0.40-0.60		0.15-0.25				0.4		0.4		0.1										225 Max								370-580														1200-1900										580 Max		720 Max		12 Min

				EN 10132		58CrV4		0.55-0.62		0.55		0.62		0.15-0.40		0.70-1.10		0.025		0.025		0.90-1.20		0.10-0.20				0.4														225 Max								370-580														1200-1900										580 Max		720 Max		12 Min

				EN 10132		58CrV4		0.55-0.62		0.55		0.62		0.15-0.40		0.70-1.10		0.025		0.025		0.90-1.20		0.10-0.20				0.4														225 Max								370-580														1200-1900										580 Max		720 Max		12 Min

				EN 10132		68CrNiMo3-3		0.64-0.72		0.64		0.72		0.15-0.35		0.30-0.50		0.025		0.025		0.40-0.60								0.50-0.75		0.15-0.30										235 Max								405-600														1300-2000										590 Max		750 Max		11 Min

				EN 10132		68CrNiMo3-3		0.64-0.72		0.64		0.72		0.15-0.35		0.30-0.50		0.025		0.025		0.40-0.60								0.50-0.75		0.15-0.30										235 Max								405-600														1300-2000										590 Max		750 Max		11 Min

				EN 10132		75Cr1		0.70-0.80		0.70		0.80		0.25-0.05		0.60-0.80		0.025		0.025		0.30-0.40						0.4														220 Max								370-580														1200-1900										550 Max		690 Max		13 Min

				EN 10132		75Cr1		0.70-0.80		0.70		0.80		0.25-0.05		0.60-0.80		0.025		0.025		0.30-0.40						0.4														220 Max								370-580														1200-1900										550 Max		690 Max		13 Min

				EN 10132		75Ni8		0.72-0.78		0.72		0.78		0.15-0.35		0.30-0.50		0.025		0.025		0.15						0.4		1.80-2.10		0.1										220 Max								370-550														1200-1800										550 Max		690 Max		13 Min

				EN 10132		75Ni8		0.72-0.78		0.72		0.78		0.15-0.35		0.30-0.50		0.025		0.025		0.15						0.4		1.80-2.10		0.1										220 Max								370-550														1200-1800										550 Max		690 Max		13 Min

				EN 10132		80CrV2		0.75-0.85		0.75		0.85		0.15-0.35		0.40-0.60		0.025		0.025		0.40-0.60		0.15-0.25				0.4		0.4		0.1										220 Max								370-550														1200-1800										550 Max		700 Max		13 Min

				EN 10132		80CrV2		0.75-0.85		0.75		0.85		0.15-0.35		0.40-0.60		0.025		0.025		0.40-0.60		0.15-0.25				0.4		0.4		0.1										220 Max								370-550														1200-1800										550 Max		700 Max		13 Min

				EN 10132		95Cr1		0.90-1.00		0.90		1.00		0.15-0.30		0.20-0.40		0.025		0.025		0.30-0.40						0.4														220 Max								370-600														1200-2000										560 Max		700 Max		12 Min

				EN 10132		95Cr1		0.90-1.00		0.90		1.00		0.15-0.30		0.20-0.40		0.025		0.025		0.30-0.40						0.4														220 Max								370-600														1200-2000										560 Max		700 Max		12 Min

				EN 10132		102Cr6		0.95-1.10		0.95		1.10		0.15-0.35		0.20-0.40		0.025		0.025		1.35-1.60						0.4		0.4		0.4										235 Max								405-600														1300-2000										590 Max		750 Max		11 Min

				EN 10132		102Cr6		0.95-1.10		0.95		1.10		0.15-0.35		0.20-0.40		0.025		0.025		1.35-1.60						0.4		0.4		0.4										235 Max								405-600														1300-2000										590 Max		750 Max		11 Min

				IS 7226		110Cr35W2		1.00-1.20		1.00		1.20		0.25 Max		0.30-0.60		0.03		0.03		0.20-0.50				2.0-2.5												Annealed, Annealed-Rolled		97.5		220																350

				IS 7226		110Cr35W2		1.00-1.20		1.00		1.20		0.25 Max		0.30-0.60		0.03		0.03		0.20-0.50				2.0-2.5												Annealed, Annealed-Rolled		97.5		220																350

				IS 7226		120Cr35		1.10-1.30		1.10		1.30		0.25 Max		0.30-0.60		0.03		0.03		0.20-0.50																Annealed, Annealed-Rolled		97.5		220																350

				IS 7226		120Cr35		1.10-1.30		1.10		1.30		0.25 Max		0.30-0.60		0.03		0.03		0.20-0.50																Annealed, Annealed-Rolled		97.5		220																350

				EN 10132		125Cr2		1.20-1.30		1.20		1.30		0.15-0.35		0.20-0.40		0.025		0.025		0.40-0.60						0.4		0.4		0.1										225 Max								370-590														1200-1950										580 Max		720 Max		12 Min

				EN 10132		125Cr2		1.20-1.30		1.20		1.30		0.15-0.35		0.20-0.40		0.025		0.025		0.40-0.60						0.4		0.4		0.1										225 Max								370-590														1200-1950										580 Max		720 Max		12 Min

				IS 2507		50Cr4		0.45-0.55		0.45		0.55		0.10-0.35		0.60-0.90		0.05		0.05		0.90-1.20																Cold Rolled, Annealed, Hardened & Tempered				240								505-650												1570 Min		1670-2260		5 Min								340 Min		780 Max		20 Min

				IS 2507		50Cr4V2		0.45-0.55		0.45		0.55		0.10-0.35		0.50-0.80		0.05		0.05		0.90-1.20		0.15-0.30														Cold Rolled, Annealed, Hardened & Tempered				240								555-670												1760 Min		1880-2360		4 Min								340 Min		780 Max		20 Min

				JIS G 4802		SUP10-CSP		0.47-0.55		0.47		0.55		0.15-0.35		0.65-0.95		0.035		0.035		0.8-1.1		0.15-0.25				0.3										Annealed, As Cold Rolled, Q&T, Austempered				190				230-270

						50Cr		0.45-0.55		0.45		0.55		0.35 Max		0.30-1.00		0.035		0.035		0.7-1.2		0.3 Max																		240 Max				270 Min				500-670												1100 Min		12000 Min		4 Min								340 Min		780 Max		20 Min

				IS 2507		55Si7		0.50-0.60		0.50		0.60		1.50-2.00		0.80-1.00		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				240								475-570												1470 Min		1570-1960		6 Min								340 Min		780 Max		20 Min

				EN 10132		56Si7		0.52-0.60		0.52		0.60		1.60-2.00		0.60-0.90		0.025		0.025		0.4						0.4		0.4		0.1										230 Max								370-520														1200-1700										600 Max		740 Max		12 Min

						55Si		0.50-0.60		0.50		0.60		1.00-2.00		0.30-1.10		0.05		0.05																		Cold Rolled, Annealed, Hardened & Tempered				240 Max				270 Min				370-570												1100 Min		1200 Min		6 Min								340 Min		780 Max		12 Min
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