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भारतीय मानक ब्यूरो
BUREAU OF INDIAN STANDARDS
(METALLURGICAL ENGINEERING DEPARTMENT)
AGENDA

	Name of the Committee
	No. of Meeting
	Date & Day
	Time
	Venue

	Foundry And Steel Castings Sectional Committee, MTD 14
	
26th

	


27.09.2024



	1100 am
	Hybrid Mode: 
VC Link: https://bismanak.webex.com/bismanak/j.php?MTID=m0f85250fba4d8922b10d73147b72d0fb 
[bookmark: _GoBack]Password: 12345
Venue – BIS Manak Bhawan, New Delhi


Chairman: Shri V K Raizada			                 Member Secretary:  Shri Kunal Kumar    

ITEM 0 GENERAL
0.1 Opening Remarks by BIS
0.2 Opening Remarks by the Chairman  
ITEM1 CONFIRMATION OF THE MINUTES OF THE LAST MEETING
1.1 The Minutes of 25th  meeting of Foundry And Steel Castings Sectional Committee, MTD 14 held on 28 June 2024 (Friday), were circulated to the members vide email as well as through portal dated 04 July 2024. No comments have been received
The committee may consider and approve the minutes of the previous meeting.
ITEM 2 Monitoring of R&D Projects 
2.1 Monthly progress report of R&D Projects under MTD 14–

	Sr No
	IS No & Title

	TOR for R&D Project
	Project code and  Project allocated to
	Monthly progress report
	Committee decision

	1
	IS 4475: 1986- Specification for crane - Suspended ladles for foundries: 

Part 1 straight/taper sided geared ladles 0.25 to 10 tonnes for iron and steel foundries; 
	





	MTD 0027

Nirma University
	



	

	2
	IS 4475: 1986- Specification for crane - Suspended ladles for foundries: 
Part 2 cylindrical geared ladles 0.25 to 3 - O tonnes for iron foundries; 
	
	
	
	

	3
	IS 4475: 1986- Specification for crane - Suspended ladles for foundries: 
Part 3 straight/taper sided ladles 0.25 to 3.0 tonnes for S. G. iron foundries; 
	
	
	
	

	4
	IS 4475: 1986- Specification for crane - Suspended ladles for foundries: 
Part 4 taper sided non - Geared ladles - 15 to 50 tonnes capacities for iron and steel foundries 
	
	
	
	

	5
	IS 2644 : 1994 – 
HIGH STRENGTH STEEL CASTINGS FOR GENERAL ENGINEERING AND STRUCTURAL PURPOSES-SPECIFICATION

	

	MTD 0142

IIT Roorkee
	

	

	6
	IS 276 : 2000 – 
AUSTENITIC-MANGANESE STEEL CASTINGS — SPECIFICATION
	

	MTD 0141

NIT Jalandhar
	

	

	7
	IS 10091 : 1981 –
SPECIFICATION FOR IRON OXIDE POWDER FOR USE IN FOUNDRIES
	

	MTD 0143

NIT Jamshedpur
	



	

	8
	IS 11266 : 1985 –
SPECIFICATION FOR FLAKE RESINS FOR USE IN SHELL PROCESS IN FOUNDRIES
	

	MTD 0144

BITS Pilani
	

	





ITEM 3 ACTION TAKEN REPORT
3.1 Following 6 revised standards are printed. The committee may please note.
	Sl No.
	IS No.
	IS Title
	Status

	1
	IS 11286 : 2024
	Corrosion resistant high alloy steel, nickel base and cobalt base investment castings for severe applications - Specification
	Printed

	2
	IS 3339 : 2024
	Specification for silica flour for use in foundries
	Printed

	3
	IS 5303 : 2024
	Specification for zircon flour for use in foundries (First Revision)
	Printed

	4
	IS 8228 : 2024
	Specification for bauxite sand
	Printed

	5
	IS 4843: 2024
	Code for designation of ferrous castings
	Printed

	6
	IS 6366 : 2024
	Specification for sprue plugs for use in foundries
	Printed



3.2 Action taken on the pending documents continued from previous meetings –

	Sl No
	Subject 
	Decision of the committee during the Previous Meeting 
	Actions taken on the decisions of the last meeting
	Decision of committee

	1
	New
MTD/14/23726
Manufacture and testing of high chrome grinding media ball for cement mills

	As decided in the 24th meeting, the document was circulated for WC on 24.01.2024, however the same was referred back by HMTD for some modifications.
Draft along with comments received from HMTD on test method for checking wear resistance  mentioned at clause 11 and applicability of Microstructure clause 16 were discussed during 25th meeting.

Shri Suresh Kumar A informed that the wear resistance clause is mandatory in this case. He also elaborated about the method few industry followed for checking wear resistance. Shri A.N. Sudhakar emphasized on requirement of microstructure clause and suggested to keep it.

Shri Suresh Kumar agreed to add Annexures for test method for wear resistance and Microstructure in the draft.
 The committee after deliberation decided to allot this validation/test method work to Mr. Suresh Kumar. Committee also requested Shri Sudhakar to provide his input to Shri Kumar. Committee requested shri Suresh Kumar to provide the modified draft to BIS within 30 days. The modified draft not received.
In the 25th meeting, the committee requested MS to send reminder to Mr Suresh Kumar to submit updated draft (addition of Annexures for test method for wear resistance and Microstructure) on Manufacture and testing of high chrome grinding media ball for cement mills. Committee agreed to send the revised draft in WC for 60 days.
	Reminder mail dated 16 Aug 2024 sent to Shri Suresh Kumar.

Shri Suresh Kumar vide email dated 05 Sept 2024, submitted Annexure for Test method for wear resistance. Annex is attached.





The attached updated draft sent for WC for 60 days.

The committee may please note and decide.
	

	2
	IS 3018 : 1977
Specification for standard silica sand for raw material testing in foundries

MTD/14/22884


	WC done. Comment received from Shri Anup Chandra is attached


The committee discussed the comment received shri Anup Chandra and after deliberation decided to incorporate few inputs for refereeing IS 460 in clause no.11 and other IS in packing clause.

Committee requested Member secretary to circulate the modified draft in WC for 60 days.
	Modified document circulated in WC for 60 days.
The committee may please note and decide.
	

	3
	Revision of 
IS 1918: 1966 Methods of physical tests for foundry sands  
[image: ]
	In the 24th meeting, the committee decided to reaffirm the standard and decided to take a call on revision of standard on receipt of review report from Shri Pushkraj.

In the last meeting, Shri Pushkraj informed that he has reviewed the standard and there are several changes. He has incorporated 75% of those in the draft and working on remaining to incorporate. He requested to give 2 month time for submission of draft.

Committee agreed on his request.
	An email dated 16 Aug 2024 sent to Mr Pushkraj to complete the draft. 
Draft awaited from Shri Pushkraj.
The committee may please deliberate and decide.
	

	4
	Specification 	for Steel/Ironshot/Grit use for blast cleaning and shot peening 

















	As per Agenda of the 15th Meeting- A draft prepared by M/s Bakul Castings Pvt. Ltd. Dewas, M.P. integrating existing Indian Standard IS 4606 : 1983, IS 4683 : 1968 and IS 5873 : 1970 was considered by the committee in its last meeting. The committee decided to circulate the document among the members for comments.

In the 24th meeting, the draft document was discussed and the committee were of the opinion that the draft should be relooked. The committee were informed about the available ISO Standards on the product. The committee were also informed that The standard has been allotted to an Intern from NIT Bhopal for making pre-standardization draft. She will visit the manufacturer, M/s Bakul Casting private limited / M/s Roto cast ltd, Raipur for getting complete information about the product.

The committee were of the opinion that the manufacturers (M/s Bakul Casting Private limited, Dewas, MP and M/s Raipur Roto Cast Ltd, Raipur) may provide the  proper input on the draft as the draft was initially proposed and prepared by M/s Bakul Casting Private Limited.

The committee decided to Circulate the pre-standardization report received from Intern to committee members for inputs.

	

Intern report is attached.

The committee may please deliberate and decide.
	

	5
	IS 3343: 1965
Specification for natural moulding sand for use in foundries




	The review work was allocated to Mr. D.K. Ghosh.
In the 25th meeting, the committee decided to reaffirm the Standard and decision on revision of the standard shall be taken on receipt of review report.

	Standard reaffirmed.
The committee may please note and decide.
	

	 6
	IS 4683 : 1968  Specification for chilled iron shot and grit for use in foundries
[image: ]
	Merged Indian Standard not yet published. Standards shall be withdrawn after publication of the merged standard. 
The committee after deliberation decided to Reaffirm the standards. 
	Standards reaffirmed. 
The committee may please note.
	

	7
	IS 5873 : 1970  Specification for steel cut - Wire shots for use in foundries
[image: ]
	
	
	



3.3   Action taken report on the standards allocated for review during last meeting (pre-2000 standards)	

	Sr No
	IS No
	Title
	Decision of committee during previous meeting to allot the ARP to
	Action taken
	Decision of Committee

	1
	IS 2707 : 1996Reviewed In : 2019
	Carbon steel castings for surface hardening - Specification (Fourth Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	2
	IS 3444 : 1999Reviewed In : 2019

ISO 11972:2015 Corrosion-resistant cast steels for general applications 

	Corrosion resistant high alloy steel and nickel base castings for general applications - Specification (Third Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	 

	3
	IS 1280 : 1975Reviewed In : 2019
	Specification for foundry moulding boxes of steel construction (Second Revision)
	Standard reaffirmed.
The committee noted the information.

During the meeting, Mr. Dinesh Gupta informed that they have communicated to the foundry industries for inputs, the inputs are still awaited. They are following up with the industries and submit the ARP within 2 months.
  
The committee agreed and decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr. Dinesh Gupta to complete the work within the scheduled time.

Draft Report awaited.
The committee may please deliberate and decide.
	

	4
	IS 13100 : 1991Reviewed In : 2019
	Pitch powder for use in cast iron foundry
	Standard reaffirmed. 
Document sent in WC for 60 days.
The committee agreed to send the document for printing if no comment received on WC document. 

In case comment received on WC document, the same shall be discussed in the next committee meeting.
	The document sent for WC is at HOD for approval. HOD has asked to visit a foundry industry before processing the document further.

Visit of foundry industry to be done.

The committee may please deliberate and decide. 
	

	5
	IS 2763 : 1999Reviewed In : 2019
	Glossary of terms relating to foundry technology (First Revision)
	In the 23rd meeting, the committee requested Mr. Anil Kumar Birru to review the standard and submit recommendation within 30 days.
No recommendation received so far. 
In the 24th meeting, the committee after deliberation decided to reaffirm the standard.
Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.

	Reminder email dated 16/08/2024 sent to Mr Anil Kumar Birru.
 Review report awaited.
The committee may please deliberate and decide.
	 

	6
	IS 4604 : 1975Reviewed In : 2019
	Specification for pattern plates for machine moulding boxes (First Revision)
	During the meeting, Mr. Dinesh Gupta informed that they have communicated to the foundry industries for inputs, the inputs are still awaited. They are following up with the industries and submit the ARP within 2 months.
  
The committee agreed and decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr Gupta.
Review report awaited.
The committee may please deliberate and decide.
	
 

	7
	IS 4896 : 1992Reviewed In : 2019
	One percent chromium steel castings for resistance to abrasion - Specification (Second Revision)
	Standard reaffirmed. 
Document sent in WC for 60 days.
The committee agreed to send the document for printing if no comment received on WC document. 

In case comment received on WC document, the same shall be discussed in the next committee meeting.
	The document sent for WC is at HOD for approval. HOD has asked to visit a foundry industry before processing the document further.

Visit of foundry industry to be done.

The committee may please deliberate and decide. 
	

	8
	IS 5904 : 1978Reviewed In : 2019
	Specification for steel chaplets for use in ferrous foundries (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	9
	IS 6376 : 1986Reviewed In : 2019
	Specification for pattern lifting pins and hooks for use in foundries (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	10
	IS 6377 : 1971Reviewed In : 2019
	Specification for mallets for use in foundries
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	11
	IS 6378 : 1986Reviewed In : 2019
	Specification for pattern lifting and rapping plates (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	12
	IS 6401 : 1986Reviewed In : 2019
	Specification for dowel pins for use in foundries (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	13
	IS 6447 : 1986Reviewed In : 2019
	Specification for vent wires for use in foundries (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	14
	IS 6907 : 1992Reviewed In : 2019
	Steel castings - Methods of sampling (First Revision)
	Standard reaffirmed. 
Document sent in WC for 60 days.
The committee agreed to send the document for printing if no comment received on WC document. 

In case comment received on WC document, the same shall be discussed in the next committee meeting.

	The document sent for WC is at HOD for approval. HOD has asked to visit a foundry industry before processing the document further.

Visit of foundry industry to be done.
The committee may please deliberate and decide.
	


	15
	IS 7297 : 1974Reviewed In : 2019
	Specification for olivine sand and flour for use in steel foundries
	Standard was allotted to Shri D.K. Ghosh for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr D.K. Ghosh to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP.


	Email dated 16/08/2024 sent to Mr Ghosh. Also communicated on phone, he suggested that we should forward these standards to Mr Dinesh Gupta to take opinion of the foundry members on the specified value to standardize the document otherwise it will be very difficult to standardize it as there are 4000 small and medium scale foundries and every foundry have their own specification. They don’t bother about the values specified in the standard.
	

	16
	IS 7547 : 1987Reviewed In : 2019
	Specification for steel nails used as internal chills in steel castings (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	17
	IS 8246 : 1976Reviewed In : 2019
	Specification for liquid resins for use in shell process in foundries
	Standard was allotted to Shri D.K. Ghosh for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr D.K. Ghosh to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr Ghosh. Also communicated on phone, he suggested that we should forward these standards to Mr Dinesh Gupta to take opinion of the foundry members on the specified value to standardize the document otherwise it will be very difficult to standardize it as there are 4000 small and medium scale foundries and every foundry have their own specification. They don’t bother about the values specified in the standard.
	

	18
	IS 8250 : 1988Reviewed In : 2019
	Specification for foundry parting agents (First Revision)
	Standard reaffirmed. 
Document sent in WC for 60 days.
The committee agreed to send the document for printing if no comment received on WC document. 

In case comment received on WC document, the same shall be discussed in the next committee meeting.
	The document sent for WC is at HOD for approval. HOD has asked to visit a foundry industry before processing the document further.

Visit of foundry industry to be done.
The committee may please deliberate and decide.
	

	19
	IS 8779 : 1978Reviewed In : 2019
	Specification for core gums (Sodium Silicate Based) for use in foundries
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	20
	IS 8785 : 1978Reviewed In : 2019
	Specification for Co2 core binder system (Binder And Break - Down Agent) for use in foundries
	Standard was allotted to Shri D.K. Ghosh for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr D.K. Ghosh to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr Ghosh. Also communicated on phone, he suggested that we should forward these standards to Mr Dinesh Gupta to take opinion of the foundry members on the specified value to standardize the document otherwise it will be very difficult to standardize it as there are 4000 small and medium scale foundries and every foundry have their own specification. They don’t bother about the values specified in the standard.
	

	21
	IS 8939 : 1978Reviewed In : 2019
	Code of practice for use of oxygen in iron, steel and non - Ferrous metal foundries
	Standard reaffirmed. 
Document sent in WC for 60 days.
The committee agreed to send the document for printing if no comment received on WC document. 

In case comment received on WC document, the same shall be discussed in the next committee meeting.
	The document sent for WC is at HOD for approval. HOD has asked to visit a foundry industry before processing the document further.

Visit of foundry industry to be done.
The committee may please deliberate and decide.
	

	22
	IS 9008 : 1978Reviewed In : 2019
	Specification for core repairing paste for use in foundries
	Standard was allotted to Shri D.K. Ghosh for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr D.K. Ghosh to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr Ghosh. Also communicated on phone, he suggested that we should forward these standards to Mr Dinesh Gupta to take opinion of the foundry members on the specified value to standardize the document otherwise it will be very difficult to standardize it as there are 4000 small and medium scale foundries and every foundry have their own specification. They don’t bother about the values specified in the standard.
	

	23
	IS 9541 : 1987Reviewed In : 2019
	Specification for cast CTC segments (First Revision)
	Standard reaffirmed. 
The committee decided to review the standard on receipt of ARP.
	ARP awaited.
The committee may please deliberate and decide.
	

	24
	IS 9661 : 1980Reviewed In : 2019
	Specification for hand shank ladles
	Standard was allotted to Shri Ranjan Guha for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr Ranjan Guha to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP
	Email dated 16/08/2024 sent to Mr Ranjan Guha to submit ARP within 30 days. ARP not received so far.
The committee may please deliberate and decide.
	

	25
	IS 9674 : 1980Reviewed In : 2019
	Test methods for fluid self hardening sands
	Standard was allotted to Shri D.K. Ghosh for review. 
The committee requested MS to send a reminder through email as well as telephone to Mr D.K. Ghosh to complete the review and send the ARP within 30 days.

The committee decided to review the standard on receipt of ARP.
	Email dated 16/08/2024 sent to Mr Ghosh. Also communicated on phone, he suggested that we should forward these standards to Mr Dinesh Gupta to take opinion of the foundry members on the specified value to standardize the document otherwise it will be very difficult to standardize it as there are 4000 small and medium scale foundries and every foundry have their own specification. They don’t bother about the values specified in the standard.
	



ITEM 4 ANNUAL CALENDAR OF TECHNICAL COMMITTEE MEETINGS
	Meetings planned for FY 2024-25
	Date & Time
	Venue

	First Meeting (25th)
	28th June 2024
	Hybrid Mode- BIS HQ (Manak Bhavan), New Delhi

	Second Meeting  (26th) 
	27th September 2024
	Hybrid Mode- BIS HQ (Manak Bhavan), New Delhi

	Third Meeting (27th)
	20th December 2024 
	Hybrid Mode- NIAMT, Ranchi


The Committee may please Note.
ITEM 5 Composition of committee
5.1 The present composition of sectional committee is given at Annexure-2. 

The committee may please note. 
ITEM 6 COMMENTS ON PRINTED STANDARDS
6.1 The following comments were received on IS 1752: 2023 –
	Sl. No.
	Comment
	Proposed changes
	Decision of the committee during the Previous Meeting
	Action taken
	Decision of the committee

	1.
	A new grade 4 may be included having high ash content.
	Coal dust for use in foundry shall be of four grades, namely grade1, grade 2, grade 3 & grade 4 according to chemical composition.
	The committee decided to prepare draft Amendment no. 1 to IS 1752: 2023 incorporating comments received from Manak Manthan.
	Draft Amendment under preparation.
	

	2.
	Table 1 – Higher ash content in coal dust decreases porosity, leading to less surface defect.
	Ash, max 5 to 10 % may be included for grade 4.
	
	
	



ITEM 7 NEW SUBJECTS FOR STANDARDIZATION
7.1 As per new guidelines received from Competent Authority, any new proposal for standardization should essentially be made on the prescribed proforma as a preliminary work item.  Where a proposal is made in the Sectional Committee, the member making the proposal should fill up the proforma before hand and present it in the meeting for consideration of the committee.  The sample proforma is given in Annexure-3.
7.2 It may further be added that the proposal received at 7.1 has to be analyzed by the member secretary in the prescribed proforma for consideration of the technical committee/screening committee keeping the following in view:
i) What is the feasibility of achieving consensus on national standards in this subject area by the proposed target date; 
ii) How many members besides the proposer agree to the proposal and how many are ready to actively participate in the development of the project; 
iii) Whether any outside funding is possible; 
iv) Only those subjects should be taken up which have a potential to mature into a standard in the stipulated time; 
7.3 Prioritization of a subject is decided as follows: 
PRIORITY 1 Whenever there is a demand from the Govt. to prepare a standard on urgent basis or the need is felt by the Bureau, Standard Advisory Committee, Division Council or Technical Committee for preparation of standard due to emergent need on urgent basis. 
PRIORITY 2 whenever there is need to prepare a standard based on International trade. 
PRIORITY 3 All other subjects.
7.4The expected time schedule is given below: 
	Type 
	PRIORITY 1 
	PRIORITY 2 
	PRIORITY 3 

	Adoption 
	6 months 
	9 months 
	12 months 

	Indigenous 
	9 months 
	18 months 
	24 months 


	The Committee may please note. 
7.5 Proposal for New Subject  
7.5.1No new proposal received after the previous meeting. 
	The Committee may please note. 
ITEM 8 WTO-TBT ENQUIRY POINT 
8.1 World Trade Organization (WTO) is the International Organization dealing with global rules of trade between nations. The Technical Barriers to Trade Agreement (TBT) tries to ensure that Regulations, Standards, Conformity Assessment procedures do not create unnecessary obstacles to trade. Manufacturers and exporters of each country need to know about the latest standards and technical regulations in their prospective markets. To help ensure that this information is made available conveniently, all WTO member Governments are required to establish National Enquiry Point. India is a signatory to the WTO TBT Agreement. Under this Agreement, India has to fulfill certain obligations such as establishing an enquiry point and transparency of its standards and its regulations. BIS functions as the enquiry point as nominated by Ministry of Commerce, the dealing Ministry with WTO 
8.2 As the WTO TBT Enquiry Point, BIS answers all the reasonable enquiries pertaining to Technical Regulation, Standards and Conformity Assessments procedures addressed to it from the Enquiry Points of other countries.  It also serves as the information centre within the country.  Additionally, BIS also disseminates the TBT Notifications of other member bodies to the National Stakeholders. 
8.3 The awareness regarding TBT notifications is lacking among various stakeholders in India and as a result India is not sending its comments on draft notifications by other countries, which may be of trade interest to India.  As signatory of WTO-TBT agreement, there is a greater need for us to be aware of the TBT notifications issued by different countries in order to protect our interest.  
8.4 In BIS, International Relations & Technical Information Services Department (IR&TISD) operates the WTO-TBT Enquiry Point Services. IR&TISD disseminates the TBT Notifications of other countries to the Indian Stakeholders with a view to seek their comments and taking up the same at appropriate forum. 
8.5 The BIS technical committees have also been identified as stakeholders for the TBT Notifications and relevant notifications are being disseminated to them.  The Committee members should examine the TBT Notifications with a view to protect Indian trade interest. 
ITEM 9   INTERNATIONAL ACTIVITIES 
9.1 Interaction with ISO 
9.1.1 The National Standards Bodies who are members of ISO have the right to participate in the work of its technical committees and subcommittees and working groups as participating (P members) or observer (O member) with the following responsibilities: 
a) ‘P’ members have to participate actively in the work, with an obligation to vote on all questions formally submitted for voting within the technical committee or subcommittee and on draft documents at different stages or processing and, whenever possible, to participate in meeting (s). 
b) `O’ members have to follow the work as an observer, and therefore, receive committee documents and have the right to submit comments and to attend meetings 
c) National Bodies irrespective of their status as ‘P’ or ‘O’ member within a technical committee or subcommittee have the right to vote on draft International Standards. 
9.1.2 I India’s status on various technical Committees of ISO for which MTD-14 is the mirror committee is as follows: 
ISO/TC 17/ SC 11 Steel castings – ‘P’ Member  
ISO/TC 306 Foundry machinery – ‘O’ Member 
9.1.3 The details of the standards formulated by this ISO Technical/Sub-Committee.
	The committee may please note. 	
9.2India’s participation in ISO meetings
9.2.1 India being a `P’ member in ISO/TC 17/ SC 11 and ISO/TC 25,‘P’ - members have to participate actively in the work, with an obligation to vote on all documents formally submitted for voting within the technical committee or subcommittee and on draft documents at different stages of processing and to participate in meeting(s), in order to place our view points on the ISO standards effectively.

	Sl. No.
	Sectional Committee
	Subject
	link

	1
	ISO/TC 17/ SC 11
	Steel castings
	https://www.iso.org/committee/46390.html

	2
	ISO/TC 306
	Foundry machinery
	https://www.iso.org/committee/6198707/x/catalogue/p/1/u/0/w/0/d/0



Status of India in ISO/TC 17 / SC 11 Steel Castings Sub Committee - ‘P’ Member (Published)
	Sl No. 
	Standards 
	ICS 

	i)
	ISO 4986:2020 Steel and iron castings — Magnetic particle testing 
	77.040.20 
77.140.80 

	ii)
	ISO 4987:2020 Steel and iron castings — Liquid penetrant testing 
	77.040.20 
77.140.80 

	iii)
	ISO 4990:2015 Steel castings — General technical delivery requirements 
	77.140.80 

	iv)
	ISO 4991:2015 Steel castings for pressure purposes 
	77.040.20 77.140.80 

	v)
	ISO 4992-1:2020 Steel castings — Ultrasonic testing — Part 1: Steel castings for general purposes 
	77.040.20 
77.140.80 

	vi)
	ISO 4992-2:2020 Steel castings — Ultrasonic testing — Part 2: Steel castings for highly stressed components 
	77.040.20 77.140.80 

	vii)
	ISO 4993:2015 Steel and iron castings — Radiographic testing 
	77.040.20 
77.140.80 

	viii)
	ISO 9477:2015 High strength cast steels for general engineering and structural purposes 
	77.040.20 
77.140.80 

	ix)
	ISO 10679:2019 Steels — Cast tool steels 
	77.140.80 

	x)
	ISO 11970:2016 
Specification and qualification of welding procedures for production welding of steel castings 
	25.160.10 
77.140.80 

	xi)
	ISO 11971:2020 Steel and iron castings — Visual testing of surface quality 
	77.040.20 
77.140.80 

	xii)
	ISO 11972:2015 Corrosion-resistant cast steels for general applications 
	77.040.20 77.140.80 

	xiii)
	ISO 11973:2015 Heat-resistant cast steels and alloys for general applications 
	77.040.20 
77.140.80 

	xiv) 
	ISO 13520:2015 Determination of ferrite content in austenitic stainless steel castings 
	77.140.80 

	xv)
	ISO 13521:2023 Austenitic manganese steel castings 
	77.140.80 

	xvi) 
	ISO 13583-1:2023 Centrifugally cast steel and alloy products — Part 1: General testing and tolerances 
	77.140.80 

	xvii)
	ISO 13583-2:2023 Centrifugally cast steel and alloy products — Part 2: Heatresistant materials 
	77.140.80 

	xviii)
	ISO 14737:2021 Carbon and low alloy cast steels for general applications 
	77.140.80 

	xix) 
	ISO 16468:2015 Investment castings (steel, nickel alloys and cobalt alloys) — General technical requirements 
	77.140.80 

	xx)
	ISO 19959:2020 Steels, nickel alloys and cobalt alloys investment castings — Visual testing of surface quality 
	77.140.80 

	xxi) 
	ISO 19960:2023 Cast steels and alloys with special physical properties 
	77.140.80 



Standard and/or project under the direct responsibility of ISO/TC 17/SC 11 Secretariat (Under development)
	Sl No 
	Standards 
	ICS 

	i)
	ISO/DIS 4990 Steel castings — General technical delivery requirements 
	77.140.80 

	ii)
	ISO/AWI 4991 Steel castings for pressure purposes 
	

	iii)
	ISO/DIS 4993 Steel and iron castings — Radiographic testing 
	77.040.20 77.140.80 

	iv)
	ISO/DIS 9477 High strength cast steels for general engineering and structural purposes 
	77.140.80 

	v)
	ISO/AWI 11970.2 Specification and qualification of welding procedures for production welding of steel castings 
	

	vi)
	ISO/DIS 11972 Corrosion-resistant cast steels for general applications 
	77.040.20 77.140.80 

	vii)
	ISO/DIS 11973 Heat-resistant cast steels and alloys for general applications 
	77.040.20 
77.140.80 

	viii)
	ISO/AWI 16468 Investment castings (steel, nickel alloys and cobalt alloys) — General technical requirements 
	




Status of India in ISO/TC 306 Foundry machinery – ‘O’ Member
Standard and/or project under the direct responsibility of ISO/TC 306 Secretariat (Published) 
	Sl No.  
	Standards 
	ICS 

	i)
	ISO 23062:2022 Foundry machinery — Safety requirements for molding and coremaking machinery and associated equipment 
	13.110 
77.180 
25.120.30 

	ii)
	ISO 23472-1:2020 Foundry machinery — Vocabulary — Part 1: General 
	77.180 
01.040.25 01.040.77 
25.120.30 

	iii)
	ISO 23472-2:2020 Foundry machinery — Vocabulary — Part 2: Molding and coremaking machines and other equipment related to non-permanent mold casting process 
	77.180 
01.040.25 01.040.77 
25.120.30 

	iv)
	ISO 23472-3:2021Foundry machinery — Vocabulary — Part 3: Die casting machines and other equipment related to permanent mold casting process 
	77.180 
01.040.25 01.040.77 
25.120.30 

	v)
	ISO 23472-4:2022 Foundry machinery — Vocabulary — Part 4: Abrasive blasting machines and other equipment related to cleaning and finishing for casting 
	77.180 
01.040.25 01.040.77 
25.220.10 

	vi)
	ISO 23472-5:2022 Foundry machinery — Vocabulary — Part 5: Cupola furnaces and pouring devices and ladles 
	77.180 
01.040.77 



Standard and/or project under the direct responsibility of ISO/TC 306 Secretariat (Under development) 
	Sl No. 
	Standards 
	ICS 

	i)
	ISO/FDIS 23063 Foundry machinery — Safety requirements for high pressure die casting machines 
	13.110 
77.180 

	ii)
	ISO/FDIS 23779 Shot blasting machinery — safety and environmental requirements 
	13.110 
77.180 



The committee may please note. 
9.3 Harmonizing of Indian standards with ISO standards 
9.3.1 Efforts to be made to harmonize maximum number of BIS standards with ISO standards - While harmonizing the Indian standards with International standards the reasons/justifications are needed to be given in the foreword of Indian Standards, if there is any deviation from the provisions stipulated in the corresponding ISO standards. 
9.3.2 Members are requested to examine ISO standards vis-à-vis Indian standards and send their comments to BIS secretariat, if any, so that Indian standards could be revised /harmonized on the basis of ISO standard. Comments, if any, is tabled during the meeting for consideration of the committee.  

The committee may deliberate and decide. 
ITEM 10 IMPLEMENTATION OF INDIAN STANDARDS 
10.1 In order to derive maximum advantage of the National Standards, members are requested to adopt these Indian Standards in their respective organizations and bring to the notice of BIS DG, if any difficulty that they may experience in implementation. The feedback would enable MTD-14 to review the standards and eliminate wherever possible bottle necks in the implementation. 
10.2 Standard considered for mandatory certification by DPIIT:  
	
	
Title 
	
Gazette notification 

	Indian standard number 
	
	

	
IS 9139: 2023 
	
Specification for Malleable iron shots and grits for use in foundries 
	[image: ]
Egazette-MalleableIron-Shots-and-Grits




The committee may please note. 
ITEM 11 RESEARCH PROJECTS TO BE TAKEN-UP FOR INCLUSION OF EMPIRICAL DATA AND INSIGHTS
11.1 The current guidelines for R&D projects for establishments/revision of Indian Standards are given below:

[bookmark: _MON_1750598711]


11.2 It has been decided that all the standard taken up for revision/new standard under development, shall be done by taking it up as a R&D project . The committee may decide on the R & D projects which can be taken up by the committee members for which funding shall be done by BIS 
        The Committee may please note 

ITEM 12 CONDUCTING OF QUARTERLY MEETINGS OF SECTIONAL COMMITTEES:
12.1 The Sectional Committees shall follow the system of quarterly meetings to be held preferably in the first month of the quarter on a date decided by the Chairperson of the Sectional Committee. As far as possible, the date of the next meeting shall be fixed in the Committee’s meeting itself or else, the date fixed by the Chairperson must be communicated to the members at least one month in advance along with the agenda items likely to come up for the discussions. 
Sectional Committee meetings shall as far as possible to be held in virtual mode and all the communication with the members, including the agenda and minutes of the meeting should take place through Standardization Portal only. The Chairperson of the Sectional Committee can, however, decide if it is desirable to have a physical meeting or a meeting in hybrid mode (both physical and virtual). 
12.2 Formulation of Search Committees 
As per the guidelines issued under the structural reforms in BIS, the MTDC in its 28th meeting held on 16th February 2022 constituted a search committee to recommend the technical experts to be included in Sectional Committees of this MTD. The Technical Committee members are requested to share the details of the technical experts to be co-opted in the various Sectional Committees of BIS with the members of search committee. The search committee consists of following members: 
a) Chairperson of MTD 04 TC, Shri Nirvik Banerjee - Convenor 
b) Chairperson of MTD 24 TC, Dr.U.KamachiMudali - Member 
c) Chairperson of MTD 03 TC, Dr Vikas Kumar – Member 
12.3 Recognition of Contributions of Technical Committees and its Members 
12.3.1 The success of national standardization is fully dependent on the efforts and voluntary contribution of the BIS technical committee members. For sustaining standardization work it is necessary to attract participation and ensure the continued interest of relevant experts in standards development activities, undertake outreach to share relevant information with them and to take measures to facilitate their participation. Since standardization is primarily driven by individual interest and voluntary contribution of members of technical committees, it is also important that such contributions are recognized, acknowledged and appreciated so that the experts involved in standardization work value their involvement and association with BIS and national standardization efforts. This has also been identified as one of the action points towards achieving BIS’s strategic objective of enhancing stakeholder engagement, as indicated in the Standards National Action Plan of BIS. 
12.3.2 It is therefore, BIS has proposed to institute the following recognitions/awards acknowledging contribution of individual members/experts and BIS technical committees and the Standards Advisory Committee, SAC of BIS has approved the same during its meeting dated 30 December 2022.
a) BIS Committee of the Year Award – to recognize significant contribution and outstanding performance of a BIS Sectional Committee or Sub-committee in development of Indian Standards 
b) Certificate of Excellence to Committee Members – to recognize members of technical committees for their long association with BIS and their outstanding technical contribution to national standardization work 
c) Letter of Appreciation to Committee members – to recognize significant contribution of members of technical committees in developing standard(s) that can be considered to be major development in the subject areas in national standardization. 
12.3.3 Guidelines covering the eligibility criteria, nomination process, selection process and criteria to decide on the awards have been framed and are placed below:

[image: ]
Guidelines for Recognition of Cont

12.4 Guidelines for Payment of TA/DA to Members of BIS Technical Committees under BIS Funds are given below:
TA-DA Guidelines 
for TC Members-110 

The Committee may please note. 

ITEM 13  TASKS ASSIGNED TO THE TECHNICAL COMMITTEES BY BIS

13.1 In order to improve the performance of the technical committees, BIS has assigned the following tasks to the technical Committees. The Committees have work on the assigned tasks for their existence.
i) Identification of the new subjects for standardisation for 2024-25.
ii) Preparation of the rolling Annual Action Plan and periodic review of the implementation there of.
iii) Review of the implementation of the Standardisation National Action Plan (SNAP) in relation to the scope of work of the Technical Committee.
iv) Examination of the Annual Programme for Standardisation, submitted by the Ministries/Departments of the Central Government.
v) Approve the annual calendar of Technical Committee meetings.
vi) Discuss and approve the Agenda for Technical Committee Meeting.
vii) Formation of Sub-committees, Panels. Working Groups and Task Forces.
viii) Assigning Action Research Projects.
ix) Identification of R&D projects to be commissioned by BIS and the determination of the Scope and Terms of Reference thereof.
x) Evaluation of R&D proposals received from outside organisations.
xi) Examination of New Work Item Proposals (NWIP) and draft standards received from ISO/IEC.
xii) Participation in the meetings of the Technical Committee or Working Groups of ISO/IEC, as and when nominated by BIS.
xiii) Participation if the Workshops /Seminars and Capacity-Building Programmes organized by BIS.
Item 14 DATE AND PLACE OF NEXT MEETING

Tentative Annual meeting calendar for the year 2024-25 is attached.  
	First meeting
	Second Meeting 
	Third meeting 
	Fourth meeting 

	28th June 2024
	27th Sep 2024
	20th Dec 2024
	 



The committee may please note and decide.

Item 15 ANY OTHER BUSINESS 



                                                                  Annexure-1

REVIEW ANALYSIS OF INDIAN STANDARD 
(To be submitted to the Sectional Committee) 

1.Sectional Committee No. & Title: MTD 14 
2.IS No: 
3. Title: 
4. Date of review: 
5. Review Analysis

i) Status of standard(s), if any from which assistance had been drawn in the formulation of this IS.

	Standard
(No. & Title)
	Whether the standard has since been revised 
	Major changes
	Action proposed

	
	

	
	



ii) Status of standards referred in the IS

	Referred standards(No. & Title)
	IS No. of this standards since revised
	Changes that are of affecting the standard under review
	Action proposed

	
	
	
	



iii) Any other standards available related to the subject & scope of the standard being reviewed (International/regional/other national/association/consortia, etc. 
or of new or revision of existing Indian Standard)

	Standard
(No. & Title)
	Provisions that could be relevant while reviewing the IS
	Action proposed

	
	
	





iv) Technical comments on the standard received, if any

	Source
	Clause of IS
	Comment
	Action proposed

	

	
	
	



v) Information available on technical developments that have taken place (on product/processes/practices/use or application/testing/input materials, etc)

	Source
	Development
	Relevant clause of the IS under review 
that is likely to be impacted 
(Clause & IS No.)
	Action proposed

	
	
	
	



vi) Issues arising out of changes in any related IS or due to formulation of new 
Indian Standard

	Related IS and its Title
(revised or new)
	Provision in the IS under review that would be impacted & the clause no. or addition of new clause/provision
	Changes that may be necessary in the Standards under review
	Action proposed

	
	
	
	



vii) Any consequential changes to be considered in other IS

	Related IS to get impacted
	Requirements to be impacted

	

	



6. Any other observation: 

7. Recommendations:  




[bookmark: _Hlk139970565]



Annexure-2
COMPOSITION OF SECTIONAL COMMITTEE, MTD 14

	Sl 
No. 
	Name of the Organization 
	Representative Principal/Alternate 
	23rd

	24th

	25th 
	Last three meetings attended 

	1. 
	Bharat Heavy Electricals Ltd,  HPEP, Hyderabad
	Dr. A N Sudhakar 
Shri Ranjith Lakra (Alternate)
Shri Abhinav Agrawal (Alternate)
	Y
	Y
	N
	2/3 

	2. 
	CSIR – National Institute for Interdisciplinary Science and 
Technology 	(NIIST), 
Thiruvananthapuram 
	Dr. TPD Rajan 
Dr. M. Ravi (Alternate) 
	Y
	Y
	N
	2/3 

	3. 
	CSIR - Central Mechanical Engineering Research Institute, Durgapur
	Dr. Sudip Samantha

	Y
	Y
	N
	2/3

	4. 
	Ministry of Defence (DGQA), 
Ichapur 
	Shri Ashok Kumar 
Shri Rupesh Banait (Alternate) 
	Y
	Y
	Y
	3/3 

	5. 
	Foracepolymersprivate.limited,Haridwar
	Mr. Dipak K Ghosh
	Y
	Y
	N
	2/3

	6. 
	Hindustan Aeronautics, Foundry and Forge Division, Bengaluru 
	Shri K  Satyendra Kumar 
	Y
	Y
	N
	2/3 

	7. 
	Indian Institute of Technology Kharagpur
	Prof. ShivBratSingh
Prof. Debalay Chakrabarti (Alternate)
	Y
	Y
	N
	2/3

	8. 
	Indian Register of Shipping, New Delhi 
	Dr K K Dhawan  
Shri S. Velmurugan (Alternate) 
	Y
	Y
	Y
	3/3 

	9. 
	Institute of Indian Foundry men, New Delhi 
	Shri. Dinesh Gupta 
Shri. Sanjeev Kumar (Alternate) 
Shri. Mr Pradeep Mittal (Alternate)
	Y
	Y
	Y
	3/3 

	10. 
	Ministry of Science &
Technology, New Delhi 
	Ms. Tamanna Arora 
Shri K S P Rao (Alternate)
	Y
	Y
	Y
	3/3 

	11. 
	National Institute of Foundry & Forging Technology, Ranchi 
	Dr. Kamlesh Kumar Singh 
Dr. Amitesh Kumar (Alternate) 
	Y
	N
	Y
	2/3 

	12. 
	NIT Manipur, Langol, Imphal 
	Prof. (Dr.) Goutam Sutradhar 
Dr. Anil Kumar Birru (Alternate)
 Dr. Sabindra Kachhap(Alternate)
	Y
	Y
	Y
	3/3 

	13. 
	Steelcast Limited, Bhavnagar , Gujarat
	Shri B C Routray
	N
	N
	N
	0/3

	14. 
	The Wesman Engineering Co Pvt Ltd 
	Shri Ranjan guha (Principal) 
Shri Ashutosh Mondal (Alternate) 
Shri  Partha Chatterjee (Alternate) 
	Y
	Y
	N
	2/3 

	15. 
	Versatile 	Equipments Pvt.Ltd, Kolhapur 
	Shri Pushkraj Janwadkar 
Shri Pradeep Parit (Alternate) 
	Y
	N
	Y
	2/3 

	16. 
	National 	Metallurgical 
Laboratory, Jamshedpur 
	Dr. D.N Paswan 
Ms. Minal Shah (Alternate) 
	Y
	N
	Y
	2/3

	17. 
	Disa India Ltd, Bangalore 
	Shri Sunil  Kumar  Ghosh 
Shri Suresh Kumar A (Alternate) 
	Y
	N
	Y
	2/3



Annexure-3
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ANNEX E-MTD0027_Report.pdf
ANNEX E

OPERATION OF FUND AND PROGRESS REPORT

1. Title of the Project: Project Number: MTD-0027
Study of Construction, safety requirements
and types of Crane- Suspended ladles for
iron and steel foundries.

2. Name & Address of Project leader: Date of Commencement
Dr. V M Bhojawala 07/06/2024
Mechanical Engineering Department
Institute of technology
Nirma University
Ahmedabad-382481
Gujarat

3. Details of equipment Purchased (if any):

Name of equipment Cost Supplier Date of purchase/
Placing order for
Each item of
equipment
Not Applicable Not Applicable Not Applicable Not Applicable

NOTE — The equipment fund once fixed cannot be enhanced. Project ladders are advised to Five authenticated estimates

of the cost of equipment. Equipment should invariably be Purchased within 1 month from the date of receipt of the find
and/or sanction latter.

4. Fund received: Rs. 115200/- (One lakh fifteen thousand two hundred only.
5. Expenditure made in Rupees: (Please provide the details)

Expenditure Amount Taxes (as Total
Applicable)

Manpower cost
Consumables
Equipment
Travel

Others (Institute over heads
20%)

Grand Total

6. Amount saved (if any) from the last installment:
7. Date on which scheme will complete its normal tenure of months 7-9-2024.





8. Whether extension beyond normal tenure has been requested. Yes.(For 3 Months)

If yes, justification for extension and programme of work to be completed.
Also mention as to why the work could not be completed as per the original plan.

Justification for Extension

As the project leader for the preparation of the IS standard for crane-suspended ladles, | am seeking an
extension of 3-months to the project's timeline. The primary reasons for this request are as follows:

1.

Industry Permission for Data Collection: The development of a comprehensive standard
requires extensive data collection from various industries that utilize crane-suspended ladles.
This involves conducting surveys and obtaining detailed operational data to ensure that the
standard is both relevant and effective. However, the process of obtaining permission from these
industries has been more time-consuming than initially anticipated. The industries involved are
understandably cautious about sharing operational data, and it has taken longer to secure the
necessary permissions. This delay directly impacts the timeline for data collection, study, and
subsequent report preparation.

Current Workload and Schedule Constraints: In addition to the challenges related to data
collection, my current workload and responsibilities at my workplace have significantly
increased due to the academic work has started from the month of July for the odd semester 204-
25. Despite my best efforts to manage both my regular duties and the responsibilities associated
with this project, the overlapping demands have affected the progress. An extension would allow
me to better balance these commitments and ensure that the final standard is of the highest
quality.

Funding Availability for Industry Visits: The project also requires visits to various industries
to collect firsthand data. The 50 percent of the total grant allocated for these visits will be
available after the first phase of the project. The extension of three month will allow to better
utilise the grants. The extension will allow for the appropriate scheduling of these visits once
the funds are released for the second phase, ensuring comprehensive data collection.

Proposed Programme of Work

To address the delays and ensure the successful completion of the project, the following revised
program of work is proposed:

1. Finalization of Industry Permissions (Month-September):

o Continue engaging with relevant industries to obtain the required permissions for data
collection.

2. Comprehensive Data Collection (September & October):

o Initiate and complete the survey process across all consenting industries.
o Collect, compile, and organize the data for analysis.

3. Data Analysis and Final Draft Preparation (Months- November):

o Analyse the collected data to satisfy requirements, and safety considerations.
o Complete the final version of the report and prepare it for submission.





[Extension beyond normal tenure should be requested at the Project Monitoring session before end of tenure (as
given in ToR)]

9. Constraints (if any) faced in the progress of work and suggestions to overcome
them.

Constraints Faced in the Progress of Work

As the project leader for the R&D project offered by BIS, | have encountered the following constraints
that have impacted the progress of the work:

1. Delayed Intimation of Fund Transfer: The project funds were transferred from BIS on 7th
June. However, | did not receive any official intimation regarding this transfer. It was only after
nearly 20 days that | became aware of the funds being transferred. This delay in communication
resulted in a significant setback in the initiation of project activities, as the availability of funds
is critical for commencing the planned work.

Suggestions to Overcome Constraints

To address the above constraints and ensure the successful progress of the project, the following
suggestions are proposed:

1. Improved Communication Channels: Establish a more robust and direct communication
channel between BIS and project leaders to ensure timely dissemination of crucial information
such as fund transfers. A standardized notification process, such as an automatic email alert or a
formal intimation letter immediately upon fund transfer, could prevent such delays in the future.

By implementing these suggestions, we can mitigate the delays and uncertainties currently affecting the
project and ensure a smoother path toward its successful completion.

10. Any deviation from original plan with its nature and cause.

The original plan outlined two major tasks:

1. Assessment of Ladle Capacities in Indian Standard IS 4475: The first task involved
addressing the inadequacies in the current Indian Standard 1S 4475, which does not cover the
capacities of crane-suspended ladles used in modern steel foundries. Specifically, the standard
needed to be updated to include ladles with capacities of up to 70 tons, as well as various other
sizes and capacities that are currently in use.

2. Study on Capacity, Design, Size, and Shape of Crane-Suspended Ladles and Rotary
Treatment Ladles: The second task aimed to conduct an R&D study on the capacity, design,
size, shape, construction, and safety requirements of various types of rotary treatment ladles used
in India.





Nature of the Deviation

The deviation primarily concerns the second task of the project. While the first task has been nearly
completed, with data collected from several industries for crane-suspended ladles up to 200 tons, the
original plan to study rotary treatment ladles has encountered significant challenges.

Cause of the Deviation

The primary cause of the deviation is the unexpected finding that rotary treatment ladles are rarely used
in the industry today. During the course of the project, after visiting several industries and engaging with
industry professionals, it became apparent that rotary treatment ladles rarely used in the industry today.
Despite this challenge, 1 will continue to make every effort to obtain any available data on rotary
treatment ladles to complete the study as comprehensively as possible.

11.L.ist of publication giving full bibliographic details accrued from this project
(copies of the paper (s) should be enclosed). Not applicable

12.Summary of work done (200 words).

The development of an updated Indian Standard IS 4475, focusing on two major tasks:

The first task involves addressing the inadequacies in the current standard, particularly concerning the
capacities of crane-suspended ladles. The existing standard does not adequately cover the range of ladles
now used in Indian steel foundries, where capacities can reach up to 70 tons and beyond. To address
this, I have visited several industries and successfully collected comprehensive data on crane-suspended
ladles, including those with capacities up to 200 tons. This data will be useful in revising the standard
to reflect modern industry practices.

The second task involves a detailed study of the capacity, design, size, shape, construction, and safety
requirements of rotary treatment ladles used in India. While significant progress has been made on crane-
suspended ladles, it has been observed that rotary treatment ladles are rarely used in current industry
practices, which may influence the direction of project work. The following industries are visited by us
in the first phase to collect the relevant information:

Arcelor Mittal and Nippon steel India, Hazira Sutrat., Date of Visit:19-7-2024

AlA Engineering Limited, Moriya, Ahmedabad, Date of Visit: 23-7-2024

RBD Engineers pvt. Ltd., Khatraj, Ahmedabad, Date of Visit:30-7-2024

Fit-cast Founders and Engineers Pvt. Ltd,Vatva, Ahmedabad, Date of Visit: 3-8-2024
Sarth Engineers, Vatva, Ahmedabad, Date of Visit: 17-8-2024

agbrwbdE

The work done so far gives enough details for the successful completion of the project, ensuring that the
updated standard will be both comprehensive and relevant to current industry needs. With a three-month
extension and the release of 50 percent of the budget in the next phase, | am confident that a significant
amount of additional data can be collected, further enriching the standard's update.





13.Proposed programme of work for the next month (1000 words).

My focus for the upcoming month will be on advancing the two major tasks outlined in the project:

1. Data Collection on Crane-Suspended Ladles:

o Industry Visits: | plan to visit several steel foundries and manufacturers who utilize and
produce crane-suspended ladles. These visits will be essential to gather detailed
information on the various capacities, designs, sizes, and shapes of the ladles currently
in use, particularly those with capacities up to 70 tons and beyond, which are not
adequately covered in the existing IS 4475 standard.

o Engagement with Industry Experts: | will engage with industry professionals and
experts during these visits to gain insights into the practical aspects of ladle usage,
including construction methods and safety requirements. This information will be crucial
in ensuring that the revised standard reflects the latest industry practices and safety
considerations.

2. Focus on Rotary Treatment Ladles:

o Although the usage of rotary treatment ladles is rare, | will continue to make efforts to
collect any available data on these ladles during my industry visits. This will involve
discussions with industry people to understand the reasons behind their limited use and
to determine whether they should be included in the updated standard.

The following industry visits are planned to collect detailed information on ladle capacities, designs,
sizes, and safety requirements:

Neelkamal Foundry Equipments, Ahmedabad, Gujarat

Remso Control Technologies Private Limited, Greater Noida, Uttar Pradesh
Bhide & Sons Private Limited, Sangli, Maharashtra

Fab India Engineers, Kolhapur, Maharashtra

Rajesh Industries, Ahmedabad, Gujarat

JSW, Sambalpur Odisha.

Aranyaraj Industry, Vadodara

NooakowbdE

These visits are crucial for understanding the range of ladle capacities, designs, and safety features used
across the industry. Additionally, I will make continuous efforts to seek permissions from other relevant
industries to further enhance the data collection.

Extension Request
Given the scope of the tasks and the need for thorough data collection, it is essential to have a three-
month extension to the project timeline. This extension will allow for the necessary industry visits,

detailed data gathering, and report preparation required to update the IS 4475 standard effectively.

It is important to note that the extension will allow us to maximize the utilization of available fund
effectively. Importantly, no additional funds are required for this extension.





14.Detailed Progress Report enlisting the objectives in beginning briefly (up to
five pages maximum).

Objectives

The R&D project offered by BIS aims to address two major tasks:

1. Update Ladle Capacities in IS 4475:

o The current Indian Standard IS 4475 does not adequately cover the capacities of crane-
suspended ladles used in modern steel foundries, which now utilize ladles up to 70 tons
and beyond. Additionally, the current standard does not account for the various sizes and
capacities of ladles used today.

2. Study and Update on Crane-Suspended and Rotary Treatment Ladles:

o Conduct a comprehensive study on the capacity, design, size, shape, construction, and
safety requirements of various types of crane-suspended ladles and rotary treatment
ladles used in India. The objective is to ensure that the IS standard reflects contemporary
practices and safety considerations.

Progress to Date

Task 1: Update Ladle Capacities

The first task is nearing completion. | have successfully visited several industries to collect data on
crane-suspended ladles with capacities up to 200 tons. This data collection has provided valuable
insights into the current practices and requirements of the industry.

Industries Visited in the First Phase:

1. Arcelor Mittal and Nippon Steel India, Hazira Surat
o Date of Visit: 19-7-2024
o Focus: Collected data on large-capacity ladles and their operational parameters.
2. AIlA Engineering Limited, Moriya, Ahmedabad
o Date of Visit: 23-7-2024
o Focus: Gathered information on ladle designs for white cast Iron.
3. RBD Engineers Pvt. Ltd., Khatraj, Ahmedabad
o Date of Visit: 30-7-2024
o Focus: Collected data of S G Iron ladles used in the foundry.
4. Fit-Cast Founders and Engineers Pvt. Ltd., Vatva, Ahmedabad
o Date of Visit: 3-8-2024
o Focus: Gathered information on ladle designs for S G Iron.
5. Sarth Engineers, Vatva, Ahmedabad
o Date of Visit: 17-8-2024
o Focus: Gathered information on ladle designs for S G Iron.





Task 2: Study on Rotary Treatment Ladles

During the visits, it was observed that rotary treatment ladles are used rarely within the industry. Despite
this, | made efforts to gather any available information on their usage, design, and safety requirements.
Further research and data collection may be required to determine the relevance of rotary treatment
ladles in the updated standard.

Next Steps

1. Continue Industry Visits:
o Additional visits will be planned to other relevant industries to complete the data collection on
crane-suspended ladles and to explore the potential inclusion of rotary treatment ladles.
2. Extension Request:
o An extension of at least three months is requested to complete the industry visits, data
analysis, and finalization of the updated IS standard.

This progress report reflects the current status of the project and outlines the remaining steps necessary
to achieve the project objectives effectively.

Collected Information from Various Industries

The primary objective was to collect detailed information on the capacities, designs, sizes, and
construction of crane-suspended ladles, as well as to study rotary treatment ladles.

During the first phase of the project, I visited several industries to gather essential data. The data and
construction details obtained for the various crane suspended ladles are mentioned below:

1. Arcelor Mittal and Nippon Steel India, Hazira, Surat
Date of Visit:19-07-2024

Contact Person: Mr. Manish Khanna (Head- Central Maintenance Mechanical)

Collected data on large-capacity crane-suspended ladles used in steelmaking processes.
Focused on ladles with capacities exceeding 70 tons, aligning with the needs of modern
steel foundries.

o Obtained insights into the materials and safety features integrated into these ladles,
particularly for high-capacity applications.

o The construction details of the drawing of the 150 tons and 200 tons crane suspended
ladles are given below:





e 150 tons capacity ladle drawing
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Section A-A

1 Ladle Shell

2 Flat dished ends with base frame
3 Bend and Trunnion support
4 Top Support Ring

5 Trunnion

6 Holding Arm

7 Rib

8 Ladle Tilting Arm

9 Pin

10 Lifting Bracket

11 Bail Arm

12 Lock Plate

13 Grease Nipple





The following is the dimensional details of the 150 tons capacity crane suspended ladle for steel

making shown in Figure 1.

Note:

no

o N

Ladle Capacity 150 tons
Ladle top Diameter (Outside diameter-OD) 3884 mm
Shell OD at the center of trunnion 3799.5 mm
Side Refectory lining Thickness 177.8 mm
Bottom Refectory lining Thickness 378 mm
Top support ring thickness 32 mm
Total Hight of ladle 4510 mm
Side wall Thickness of Ladle 32 mm
Flat Bottom dish end wall Thickness 56 mm
Pin Diameter 125 mm
Trunnion support plate thickness at top 80 mm
Trunnion support plate thickness at bottom & side 56 mm
Slag Allowance 821 mm
Trunnion Shaft Diameter 450 mm
Trunnion sleeve outside diameter 490 mm
Center to center distance of lifting bail 4800 mm
Holding arm plate thickness 32 mm
Plate thickness of Rib 100 mm
Lifting bracket plate thickness 40 mm
Lock Plate thickness 12 mm

Material of construction shell, bands, stiffeners and all other plates ASTM A515 Gr70

Dish end must be from single plate of MOC ASTM A516 Gr70

Trunnion must be made of Forged CrMo4V- DIN 17200 Volume hardened and tempered to
220-250 BHN

Trunnion sleeve must be made of Forged 45C8 1S:1570 Volume hardened and tempered to
180-210 BHN

All pin must be made of Forged CrMo4- DIN 17200 Volume hardened and tempered to 280-
320 BHN

All steel structure work to be shot blasted and painted with zinc rich primer (32 to 35 Micron)
Internal coat MI1O (50 to 60 Micron) and two coats of epoxy finish paint of approve shade each
30 Micron. Total thickness of paint should be minimum 135 Micron.

Stress relieving of shell shall be done after complete fabrication.

All welds related to trunnions and frames shall be die penetrant tested.

All longitudinal and circumferential joints are to be 10% and Tee joints are to be 100%
radiography tested

10. All longitudinal joint shall be staggered 90° approx.
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Details of trunnion

Ladle Shell
Flat dished end with base frame
Holding Arm
Lifting Bracket
Ladle Tilting Arm
Trunnion
Trunnion Support
Top Support Ring
Figure 2





The following is the dimensional details of the 200 tons capacity crane suspended ladle for steel
making shown in Figure 2.

Note:

no

o~

Ladle Capacity 200 tons
Ladle shell top Diameter (Outside diameter-OD) 4300 mm
Ladle Shell bottom diameter (OD) 4000 mm
Side Refectory lining Thickness 282 mm
Bottom Refectory lining Thickness 437 mm
Top support ring thickness 32 mm
Total Hight of ladle 4900 mm
Side wall Thickness of Ladle 32 mm
Flat dish end wall Thickness 60 mm
Pin Diameter 220 mm
Trunnion support plate thickness at top 110 mm
Trunnion support plate thickness at bottom 110 mm
Slag Allowance 800 mm
Trunnion Shaft Diameter 450 mm
Trunnion sleeve outside diameter 490 mm
Center to center distance of lifting on trunnion 5400 mm
Holding arm plate thickness 60 mm
Lifting bracket plate thickness 80 mm

Material of construction shell, bands, stiffeners and all other plates ASTM A515 Gr70

Flat Dish end must be from single plate of MOC ASTM A516 Gr70

Trunnion must be made of Forged CrMo4V- DIN 17200 Volume hardened and tempered to
220-250 BHN

Trunnion sleeve must be made of Forged 45C8 1S:1570 Volume hardened and tempered to
180-210 BHN

All pin must be made of Forged CrMo4- DIN 17200 Volume hardened and tempered to 280-
320 BHN

All steel structure work to be shot blasted and painted with zinc rich primer (32 to 35 Micron)
Internal coat MI1O (50 to 60 Micron) and two coats of epoxy finish paint of approve shade each
30 Micron. Total thickness of paint should be minimum 135 Micron.

Stress relieving of shell shall be done after complete fabrication.

All welds related to trunnions and frames shall be die penetrant tested.

All longitudinal and circumferential joints are to be 10% and Tee joints are to be 100%
radiography tested

10. All longitudinal joint shall be staggered 90° approx.
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2. AlA Engineering Limited, Moriya, Ahmedabad (23-07-2024):

Examined the construction techniques and design specifications of ladles used in foundry
operations dealing with white cast Iron

Explored the manufacturing practices and design considerations specific to these
materials.

The construction drawing of 2-ton capacity for White Cast Iron production is shown
below in Figure 3.
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1 Hook Eye 8 Refractory Retaining Ring
2  Top Members 9 Pouring Lip
3  Side Members 10 Body Holding Ring
4  Trunnion Carriers 11 Trunnions
5  Safety Catch 12 Tilting Gear
6 Sides 13 Operating Wheel
7  Bottom

14 Feet

Figure 3





The following is the dimensional details of the 2 tons capacity crane suspended ladle for White
Cast Iron production shown in Figure 3.

Ladle capacity 2 tons
Ladle Upper Diameter (ID) 1219 mm
Ladle Bottom Diameter (ID) 1049 mm
Side Refectory lining Thickness 115 mm
Bottom Refectory lining Thickness 150 mm
Inside Height of ladle 940 mm
Side wall Thickness of Ladle 8 mm
Bottom wall Thickness of ladle 10 mm
Slag Allowance 175 mm
Body Holding ring Thickness 16 mm
Hand Wheel Diameter 1025 mm
Dimension A 1919 mm
B 1240 mm
C 1219 mm






The construction drawing of 1.8-ton capacity crane suspended ladle for White Cast Iron
production is shown below in Figure 4.

<
1. Hook Eye 8. Refractory Retaining Ring
2. Top Members 9. Pouring Lip
3. Side Members 10. Body Holding Ring
4. Trunnion Carriers 11. Trunnions
5. Safety Catch 12. Tilting Gear
6. Sides 13. Operating Wheel
7. Bottom 14. Feet

Figure 4





The following is the dimensional details of the 1.8 tons capacity crane suspended ladle for white
Iron production shown in Figure 4.

Ladle Capacity 1.8 tons
Ladle Upper Diameter (ID) 1152mm
Ladle Bottom Diameter (ID) 1029mm
Side Refectory lining Thickness 80mm
Bottom Refectory lining Thickness 130mm
Inside Height Of ladle 990 mm
Side wall Thickness Of Ladle 10 mm
Bottom wall Thickness Of ladle 12.7mm
Slag Allowance 175 mm
Body Holding ring Thickness 20 mm
Hand Wheel Diameter 896 mm
Lip Dimension A 400 mm
B 100 mm
C 400 mm






3. RBD Engineers Pvt. Ltd., Khatraj, Ahmedabad (30-07-2024):
o Focused on gathering information about the diverse sizes and capacities of ladles
employed in SG iron production.
o The construction drawing of 0.3-tons & 0.5-tons capacity of ladle for SG Iron
production is shown below in Figure 5.

1. Hook Eye 8. Refractory Retaining Ring
2. Top Members 9. Pouring Lip

3. Side Members 10. Body Holding Ring

4. Trunnion Carriers 11. Trunnions

5. Safety Catch 12. Tilting Gear

6. Sides 13. Operating Wheel

7. Bottom 14. Feet

Figure 5





The following is the dimensional details of the 0.3 tons & 0.5 tons capacity crane suspended S G

Iron ladle shown in Figure 5.

Ladle Capacity 0.3 tons 0.5 tons
Ladle Diameter (OD) 510 mm 610 mm
Side Refectory lining Thickness 50 mm 65 mm
Bottom Refectory lining Thickness 50 mm 75 mm
Inside Height of ladle 1120 mm 1220 mm
Side wall Thickness of Ladle 6 mm 6 mm
Bottom wall Thickness of ladle 6 mm 6 mm
Slag Allowance 450 mm 450 mm
Trunnion Shaft Diameter 75 mm 75 mm
Body Holding ring depth/Thickness 100mm/12mm | 100mm/12mm
Hand Wheel Diameter 460 mm 540 mm
Lip Dimension A 100 mm 100 mm

B 20mm 20mm

C 100 mm 100 mm






4. Fit-cast Founders and Engineers Pvt. Ltd., Vatva, Ahmedabad (03-08-2024):
o Collected construction details of crane-suspended ladles, emphasizing durability and

safety.

o The construction drawing of 10 tons Cast Iron capacity tea spout ladle with tundish
is shown below in Figure 6.
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1. Hook 8. Trunnion Support
2. Splash Guard 9. Splash Guard TR Shaft & end shaft
3. Tundish 10. Hand Wheel
4. Bail Arm 11. Gear Box
5. Lock Arrangement 12. Trunnion Ring
6. Shell Assembly 13. Leg
7. Refectory Lining

Figure 6





The following is the dimensional details of the 10 tons Cast Iron capacity crane suspended tea
spout ladle with tundish shown in Figure 6.

Ladle Capacity 10 tons
Ladle Upper Diameter (ID) 1600 mm
Side Refectory lining Thickness 150 mm
Bottom Refectory lining Thickness 180 mm
Inside Height of ladle 1900 mm
Side wall Thickness of Ladle 12 mm
Bottom wall Thickness Of ladle 16 mm
Diameter of Tundish cover 1756 mm
height of tundish cover 990 mm
Slag Allowance 500 mm
Body Holding ring depth/Thickness 250mm/20mm
Hand Wheel Diameter 900 mm






The construction drawing of 12 tons S G Iron capacity tea spout ladle with tundish is shown below
in Figure 7.

10

1. Hook 7. Locking Arrangement
2. Bail Arm assembly 8. Trunnion Support

3. Hit Guard 9. Gear Box assembly
4. Tundish Cover 10. Hand Wheel

5. Shell Assembly

6. Refectory Lining

Figure 7

The following is the dimensional details of the 12 tons S G Iron capacity crane suspended tea spout
ladle with tundish shown in Figure 7.

Ladle Capacity 12 tons

Ladle Upper Diameter (ID) 1650 mm

Side Refectory lining Thickness 150 mm
Bottom Refectory lining Thickness 180 mm

Inside height of ladle 1900 mm

Side wall Thickness of Ladle 16 mm

Bottom wall Thickness Of ladle 20 mm

Slag Allowance 500 mm

Body Holding ring depth/Thickness 250mm/20mm
Hand Wheel Diameter 1600 mm






5. Sarth Engineers, Vatva, Ahmedabad (17-08-2024):
o Focused on gathering information about ladles employed in SG iron production.
o The construction drawing of 0.6-tons capacity of ladle for SG Iron production is
shown below in Figure 8.
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1. Lifting Hook 8. Gear Box
2. Top Members 9. Body Holding Ring
3. Side Members 10. Main Body
4. Safety Latch 11. Trunnion Shaft ASSY
5. Operating Wheel 12. Splash Guard
6. Pouring Lip 13. Heat Shield Cover
7. Handle Lock

Figure 8





The following is the dimensional details of the 0.6 tons capacity crane suspended S G Iron ladle
shown in Figure 5.

Ladle Capacity 0.6 tons
Ladle Diameter (ID) 587 mm
Side Refectory lining Thickness 65 mm
Bottom Refectory lining Thickness 75 mm
Inside Height of ladle 1155 mm
Side wall Thickness of Ladle 6 mm
Bottom wall Thickness of ladle 6 mm
Slag Allowance 450 mm
Body Holding ring depth/Thickness 100mm/12mm
Hand Wheel Diameter 460 mm
Lip Dimension A 100 mm

B 20 mm

C 100 mm

a

Dr7V M Bhojawala
Signature of Project leader

Date: 26-08-2024

Note: No column should be left bank; write not applicable (NA), wherever applicable
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“Study of Construction, Safety requirements and types of
Crane- Suspended ladles for iron and steel foundries”

(MTD-0027)

R&D Project Funded by Bureau of Indian Standards (BIS)
Principal Investigator:- Dr. V.M. Bhojawala
Co-Investigators:- Dr. Dhaval Patel

Dr. Shashikant .J. Joshi





1. Introduction

1.1 Crane Suspended ladle

A crane-suspended ladle (refer Figure 1) is used in steel plants to transfer molten steel from
the melting unit to the casting unit, crucial for continuous casting operations. It is designed to
resist high temperatures and is constructed with a multi-layered, heat-insulated structure. The
inner face is lined with special refractory bricks that can withstand and resist high
temperatures, ensuring safe handling of molten metal.

Fig 1

1.2 Rotary Treatment ladle

Rotary treatment ladles (refer Figure 2) are specialized equipment used in metallurgical
processes to treat molten metal. They are designed to rotate, which aids in the efficient
mixing and treatment of the metal, ensuring uniformity and enhancing the quality of the
final product.

Purpose and Applications

e Desulfurization: Removing sulfur from molten iron or steel to improve quality.

e Degassing: Removing dissolved gases like hydrogen or nitrogen from the molten metal.

e Alloying: Adding and evenly distributing alloying elements to achieve desired material
properties.

e Homogenization: Ensuring uniform temperature and composition throughout the molten
metal





Fig 2

Literature

The following literatures are referred for the project work:

Specifications for design of hot metal ladles, AISE Standard No. 9 (Tentative),
September 30, 1951

IS 4475-1: Crane-suspended Ladles for Foundries, Part 1: Straight/Taper Sided Geared
Ladles 0.25 to 10 Tones for Iron and Steel Foundries

IS 4475-2: Crane-Suspended Ladles for Foundries: Part 2Cylindrical geared ladles 0.25
to 3.0 tones for iron foundries

IS 4475-3: Crane-Suspended Ladles for Foundries, Part 3: Straight/taper sided ladles 0.25
to 3.0 tones capacities for S.G. Iron foundries

IS 4475-4: Crane-Suspended Ladles for Foundries, Part 4: Taper sided non geared ladles
15 to 50 tones capacities for iron and steel foundries

1.3 Existing Standard & Gap

Indian standard IS 4475 (Part 1 to 4) exists for crane suspended ladles with maximum
capacity covered 50 Ton.

The ladle capacities covered in various parts of Indian standard IS 4475 is not adequate
as now a day’s steel foundries in India are using crane suspended ladles up to 70-ton
capacity. Also the ladles used today are of various size and capacities which are not
present in current standard.





e Further, Rotary treatment ladle which uses pure magnesium for maximum magnesium
recovery and offer an economic process of production of S.G. Iron is not covered in the
existing standard but it is used in many foundries across India.

1.4 Upgradation & requirement of New Standards

e To study the Capacity, Design, Size & Shape of the various types of crane suspended
ladles and rotary treatment ladles used in India along with their construction and safety
requirements.

e This study will assist in upgradation and revision of IS 4475 (Part 1 to 4) and formulation
of a new standard on Rotary treatment ladle.

2. Specification Require
In order to collect the information for crane suspended and rotary treatment ladle from
various industries following questionnaire is prepared:

Types of ladles:-
Types Of Pouring:-
Capacity of Ladles:-
Material:-
Refractory lining Thickness for Iron Foundry
e Side:-
e Bottom:-
e Minimum Top allowance above Liquid Metal:-
6. Refractory lining Thickness for Steel Foundry
e Tapper Type
» Side:-
> Bottom:-
» Min Slag Allowance:-
e Straight Type
> Side
o At Top of the shell:-
o At Bottom of the shell:-
> Bottom:-
» Min Slag Allowance:-
7. Shell Dimension for Iron Foundry
o Tapper Type
» Diameter
o Top:-

arwbdeE





2.1

o Bottom:-
> Depth:-
e Straight Type
» Diameter:-
> Depth:-

8. Ladles Dimension
e Shell plate Thickness
> Side:-
» Bottom:-
Hand operating Wheel Dia:-
Body Holding Ring depth Thickness:-
Nominal Trunnion Shaft Diameter:-
Refractory Retaining angle size:-
Lip Dimension
> A-
> B:-
» C:-
Spout Dimension
> A-
> B:-
» C:-
Cover Plate Dimension (When Cover plate use)
» Tapper Type
o Diameter:-
o Thickness:-
» Straight Type
o Diameter:-
o Thickness:-

9. Manufacturing Process

Sampling plan

e There are three broad categories of foundries — Steel, White & Grey cast iron, S.G. Iron -
for each category 4 foundries shall be visited- one each from large, medium, small and
micro scale. The foundries should be selected to ensure that one foundry from each
region viz Northern, Eastern, Western and Southern region are covered.

e Two manufacturers, one each from large and small scale shall be visited.





2.2 Plan for Visit to User of ladle:

SR. Industries Name Visit Date
No
1. AMINS India Hazira, Surat , Gujarat 19/07/2024
2. JSW BPSL Sambalpur, Odisha Permission Received
3. JSW, Mumbai Permission not received
4. TATA Steel, Jamshedpur Permission not received
5. AlA Engineering Ltd. Moriya, Chandodar, Ahmedabad 23/7/2024
6. RBD Engineers Pvt. Ltd., Kalol, Ahmedabad Permission Received

2.3 Plan for Visit to Manufacturer of Ladle:

SR. Manufacturer Name Visit Date
No
1. Remso Control Technologies Private Limited Permission not received

FEB INDIA Engineer

Permission not received

Kelsons Group

Permission not received

R S Engineering Works

Permission not received

Nilkamal Foundry Equipments

Permission Received

SHEAEI RN

Bhide & Sons Private Limited

Permission not received
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[bookmark: _Hlk153704890]TERMS OF REFERENCE FOR THE R&D PROJECT

Title :

Study of grades, chemical and mechanical properties of ‘High strength steel castings for general engineering and structural purposes’.



1. Background :

1.1India is the world’s third-largest casting producer after China and the U.S. India produces castings of about 11 and 12 million tonnes per year. Generally, the casting are manufactured of Cast Iron, however wherever along with strength properties such as toughness, smoother surface finish, weldabaility, dimensional accuracy is desired, steel casting are preferred.Steel casting process involves pouring molten steel into a cast to form a desired shape..High strength steel castings are casting having tensile strength more than 600 MPa and are extensively used in transportation equipment, agricultural machinery parts, and general engineering, as structural parts.

There is an Indian standard IS 2644: 1994“High strength steel castings for general engineering and structural purposes–Specification” which mentions five grades of high strength steel castings. However, this standard is very old and in last 30 years’ number of new high strength grades have been developed and used by the industry which are not present in the current standard. ISO has also recently upgraded its specification and an ISO Standard ISO 9477: 2023 “High-strength cast steels for general engineering and structural purposes, has been published.

A need was felt to identify and verify the grades of high strength steel used for castings in India and this study will be basis for upgradation and revision of IS2644: 1994.

Indian standard can be accessed from https://standardsbis.bsbedge.com/

2.Objective:

To collect relevant data and information,from primary and secondary sources, for grades of High strength steel castings for general engineering and structural purpose and verify quality requirements (chemical and mechanical properties)of these grades..

3.Scope:

3.1 Study the available literature like national and international standard such as ASTM, JIS, EN, ISO etc available on the subject, research papers, any study conducted by other organisations, companies’ brochure. Identify the grades, their chemical and mechanical properties and any other requirements which can be included in the standard.

3.2 Collect data of the manufacturing base of the product.

3.3 Visit the manufacturers of the product and get the information on the following:

3.3.1 Types of Raw material used

3.3.2 Types of castings manufactured 

3.3.3 Grades manufactured 

3.3.4 Quality parameters (chemical, and mechanical properties) of different grades

3.3.5 Manufacturing process,

3.3.6 In process quality checks

3.3.7 Safety requirements

3.3.8 Test facilities and test methods used 

3.3.9 Tests being undertaken

3.3.10 Requirement of weldabality

3.3.11 Marking and labelling being done

3.3.12 Packaging requirement 

3.3.13 Steps taken to address sustainability and 3 R, reduce, reuse and recycle.

3.3.14 Waste recycling

3.4 Identify and visit the laboratories 

3.5 Check the quantity of the product imported and exported and countries with which the trade for this product is occurring. Also check if any technical regulations exist for this product in these countries. Take data of the foreign specification as per which the product is being imported or exported.

3.6 Identify the users of the product and take data of the quantity being used by them, specification used, check for the test certificates received by them and study the chemical and physical properties mentioned in the TC. Also understand from the user the main properties required by them in the product.

3.7 Prepare a comprehensive project report incorporating the points mentioned above.

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

a. observe the manufacturing process, 

b. examine in-process control measures, 

c. conduct focussed group discussion with production and quality personnel to gain insight in the 

d. collect the data as mentioned in the scope through a questionnaire.

e. Test various grades manufactured and draw sample of the grades.

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

4.4 Test the samples drawn in NABL accredited laboratory and verify the chemical and mechanical properties.

4.5 Visit the identified importers and exporters and collect data as mentioned in the scope through aquestionnaire 

4.6 Visit the users of the product and collect data as mentioned in the scope through a questionnaire 

4.7 Analyse the data and test reports from diverse sources and include the same in the project report.

5. Sampling plan:

5.1 [bookmark: _Hlk153717183]Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested.

5.3 Samples may be drawn from manufacturer, user, importer or market.

5.4 [bookmark: _Hlk153717413]Two users of the product shall be visited.

5.5 Two laboratories, preferably one in government sector and one in private sector shall be visited.

6.Deliverables:

6.1 Final project report, in hard copy format as well as in editable soft copy, covering all aspects mentioned in the scope.

6.2 Questionnaire, discussion, visit reports, test reports to be appended with the final project report

7.Timeline:

The duration of the project is 3months from the date of award of the project. The proposed indicative timeline stage-wise is given below:

		Sr No 

		 Stage 

		Time from date of award of project(cumulative)



		1

		Literature review and identification of manufacturing base, testing laboratories, user/user industry, and discussion with BIS for the finalization of sampling plan

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month





Note: The proposer may submit the draft report to BIS without waiting for test report from independent laboratories if the test is of long duration test .

8. Support BIS will Provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual

· Details of BIS and BIS recognized laboratories.

[bookmark: _Hlk153718868]9.Relevant sectional committee and Nodal officer from BIS

Sectional committee:

MTD 14 (Foundry and Steel Castings Sectional Committee)

[bookmark: _GoBack]Nodal officer:

Mr Kunal Kumar, Scientist D/ Joint Director – Member Secretary MTD 14,

Email :mtd14@bis.gov.in
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Presentation Outline

Literature Review of  ISO 9477:2023 and ASTM A148/A148M-20 standard

Objectives

Methodology

Questionnaire

Manufacturer, user and Laboratory list

Sampling plan

Timeline

References
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Literature Review

From the study of ISO 9477:2023 and ASTM A148/A148M-20 standard, the following technological gaps are found:

1 Scope: 

Name of high strength steel castings such as  carbon steel, alloy steel, and martensitic stainless steel castings are not mentioned.

Properties evaluation temperature such as room temperature or temperature range is not mentioned.

Agreement on properties required at other specified temperature is not mentioned.



2 Grades:

BIS specify  5 grades with tensile strength ranges from  640-1230 MPa.

ASTM A148/A148M-20 specify two additional grades with tensile strength 1450 and 1795 MPa.



3 Supply of material: 

Technical delivery conditions are included for general steel castings but not for investment castings.



4 Chemical composition:

Absence of Custom Chemical Composition Agreement between purchaser and manufacturer.

Maximum contents of P and S are provided for all grades rather than each grades.

Si content is deleted (in both ASTM A148/A148M-20 and ISO 9477:2023 standards).



‹#›



Literature Review

4 Heat treatment:

The statement regarding who makes the decision for heat treatment process selection is not included.



5 Mechanical test:

Mechanical testing requirements for Investment castings is not included.

Statement regarding discretion on choice of mechanical test is absent.

Tensile testing:

The tensile strength is specified as a fixed value, whereas other standards provide it as a range.

Yield stress is defined as 0.5 percent proof stress, while other standards consider it as 0.2 percent proof stress.



6 Repair of castings:

The current standard does not include a suitable stress relief or heat treatment process for major repair.

The statement regarding the agreement on the maximum limit for carbon equivalent is not addressed, although other standards mention it.





‹#›



Literature Review

7 Retest: This section is not covered, although it is included in other standards. 

(If tensile or Charpy test results do not meet specified requirements, manufacturer may choose to reheat the castings and retest.)



8 Rehearing: This section is not covered, although it is included in other standards.

(If the test results are unsatisfactory, the manufacturer may request a re-evaluation (rehearing) within the specified time.)



9 Annex B: Information to be supplied by purchaser 

These statements are not include in existing standards and need to be addressed:

Information about dimensional tolerances on the casting drawing 

Grade of steel 

Heat treatment processes for steel castings,  if needed



‹#›



Comparison Table

		Section		ISO 9477:2023		ASTM A148/A148M-20		Recommendation for BIS

		Scope		Name of High strength steel casting such as heat-treated cast carbon and alloy steels is given.		Specification covers carbon steel, alloy steel, and martensitic stainless steel castings.		Names of High strength steel castings can be mentioned in scope.

		Grades		Specifies four steel grades with tensile strength ranges from 620- 1180 MPa.		ASTM specifies two additional grades with tensile strength 1450 and 1795 MPa.		Verification of existing grades and investigation of new grades are needed.

		Supply of 
material		Included for general steel castings as well as for investment castings.		Included for general steel castings as well as for investment castings.		Technical delivery conditions for investing castings can be included.

		Chemical
composition		Chemical composition is provided for all grades as a whole.		Chemical composition is provided for each grades separately.		Chemical composition is need to be verified for each grades currently available.

				Si content is deleted		Si content is deleted		Need to be investigated.

				The statement regarding the agreement on the maximum limit for carbon equivalent is addressed		Not included		The statement regarding the agreement on maximum limit for carbon equivalent can be included.

		Heat treatment		The statement regarding who makes the decision for heat treatment process selection is included.		Included
		The statement regarding who makes the decision for heat treatment process selection can be included.





‹#›



Comparison Table

		Section		ISO 9477:2023		ASTM A148/A148M-20		Recommendation for BIS

		Mechanical test		Statement regarding who makes the decision on choice of mechanical test is included.		Not included		Statement regarding who makes the decision on choice of mechanical test can be included.

				Mechanical testing requirements for Investment castings is included		Included		Mechanical testing requirements for Investment castings need to be included.

		Tensile test		The tensile strength is specified in a range.		The tensile strength is specified as a fixed value.		The tensile strength needs to be verified for the present grades.

				Yield stress is defined as 0.2 percent proof stress.		Yield stress is defined as 0.2 percent proof stress.		Yield stress value needs to be verified.

		Repair of 
castings		Not included		The current standard includes a statement regarding a suitable stress relief or heat treatment process for major repair.		A statement regarding a suitable stress relief or heat treatment process for major repair can be added.

		Retest		 Not included		Included		Include the clause

		Rehearing		 Not included		Included		Include the clause

		Annex B		Not included
		Information about dimensional tolerances on the casting drawing, grade of steel and heat treatment processes for steel castings,  if needed is included.		Information about dimensional tolerances on the casting drawing, grade of steel and heat treatment processes (if needed) for steel castings can be added.





‹#›



Objectives

Verification of the existing grades with their mechanical and chemical properties based on data collection and testing results from manufacturer and users.  



Identification and verification of quality requirements for new grades by focusing on their chemical and mechanical properties.



Identification and collect information on efforts made by industries to reduce the environmental impact of their activities through sustainability practices, including the principles of reduce, reuse, and recycle (3R).



Propose recommendations for updating the existing standard based on assessment of data collection from

Literature study of standards such as ASTM A148/A148M-20 , ISO 9477:2023  etc.

Manufacturers

Users

Testing laboratories

Importer and exporter
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Methodology



 Study the literature

 Analyse the findings



Literature review



 Observe manufacturing processes

 Examine in-process control measures

 Conduct focused group discussion with quality personnel

 Collect data through questionnaire 

 Collect samples: 3 for each grade

 Testing in NABL accredited laboratories



Visit manufacturing-based units

(large/medium, small and micro scale)



 Test equipment required

 Test method being used

 Test charges

 Test time required

 Midterm report 



Visit laboratories

(government + private)



 Collect data through questionnaire

 Collect samples: 3 for each grade

 Testing in NABL accredited laboratories



Visit 
importers & exporters





 Collect data through questionnaire 

 Collect samples: 3 for each grade

 Testing in NABL accredited laboratories 



Visit users

Analyze the data and test reports from diverse sources and include the same in the project report
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Questionnaire

        1. Types of Raw Material Used:

(a) What are the primary raw materials utilized in our manufacturing process?

(b) Are there any secondary or recycled materials incorporated? If yes, please specify.



        2. Varieties/Grades Manufactured:

(a) How many different varieties or grades of products do we manufacture?

(b) Could you briefly describe each variety or grade?

 

        3. Quality Parameters (Chemical and Mechanical Properties) of Different Grades:

(a) What are the key quality parameters for each grade, both in terms of chemical and mechanical properties?

(b) How do these parameters differ among various grades?



        4. Manufacturing Process:

(a) Can you outline the steps involved in our manufacturing process?

(b) Are there any critical stages or technologies used in the process?

 

        5. In-Process Quality Checks:

             (a) What are the in-process quality checks conducted during manufacturing?

             (b) How do these checks contribute to ensuring product quality?
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Questionnaire cont.

  6. Testing Facilities in the Plant:

         (a) Do we have dedicated testing facilities within the manufacturing plant?

         (b) How are these facilities equipped to handle testing requirements?



 7. Test Facilities and Test Methods Used:

         (a) What are the testing facilities available on-site?

         (b) Which test methods are employed to assess product quality?



   8.Tests Being Undertaken:

         (a) What specific tests are conducted on our products before they are dispatched?

         (b) How do these tests ensure product conformance to standards?



      9. Repair of castings:

            (a) What are the specific inspection method and criteria you follow for castings repaired by welding?

            (b) Do you recommend any suitable stress relief processes for major repairs on castings? If yes, please specify.

 

    10. Steps Taken for Retest and Rehearing:

          (a) What specific methods and protocols do you follow if the results of the tensile or Charpy tests do not conform     	to the requirements specified? 

          (b) What is your process for handling claims for a rehearing if there is dissatisfaction with the test results?
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Questionnaire cont.

 11. Marking and Labeling Being Done:

        (a) How do we mark and label our products for identification and traceability?

        (b) Are there any specific requirements or standards followed?



 12. Packaging Requirement:

        (a) What are the packaging requirements for our products?

        (b) How do we ensure that packaging is sustainable and effective?



  13. Safety Requirements:

(a) What are the safety protocols and requirements followed during the manufacturing process?

(b) How do we ensure the safety of workers and the surrounding environment?



  14. Steps Taken for Addressing Sustainability and the 3Rs (Reduce, Reuse, Recycle):

         (a) What measures are in place to reduce environmental impact during manufacturing?

         (b) How do we promote the principles of reduce, reuse, and recycle in our operations? 



    15. Waste Recycling:

          (a) How do we manage waste generated during the manufacturing process?

          (b) Are there specific recycling initiatives in your place?
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Manufacturer, user and laboratory list

						Name		Contact details

		Manufacturer		Large		Tata Steel plant, Jamshedpur, Jharkhand		sarvesh.kumar@tatasteel.com

						JSW steel plant, Vijayanagar, Karnataka		contactus@jsw.in

				Medium		Jindal Steel & Power, Angul, Odisha		info@jindalsteel.com

						SAIL, Bokaro, Jharkhand		harsh.nigam@sail.in

				Small		Goyal Manufacturing company, Jalandhar, Punjab		goyalmanufacturing@gmail.com

						Huston(India) Pvt. Ltd, Howrah, West Bengal		ranjitmajumder@hustonindia.com, mail@hustonindia.com

		User				BHEL, Haridwar		sksomani@bhelhwr.co.in

						Larsen & Toubro, New Delhi, Delhi		Sanjeev.Sharma2@larsentoubro.com

		Laboratory				Uttarakhand Material testing Laboratory (NABL accredited), Haldwani, Uttarakhand		umtl.haldwani@gmail.com 

						Parmar Testing Lab and Research Centre (NABL accredited), Dehradun, Uttarakhand		parmartestinglabddn@gmail.com


		Importer and Exporter				Kasco Special Steels, Delhi		 011 4106 7837

						Dinesh Steels (India), Delhi		dinesh@dineshsteelindia.com
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Sampling Plan 

		Sampling Plan		Details

		Manufacturer Visits		2 manufacturers from each large/medium and small/micro scale

		Samples per Grade		3 samples from each grade

		Sample Sources		Manufacturer, user, importer, or market

		User Visits		2 users of the product

		Laboratory Visits		2 laboratories (1 government, 1 private)
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Sampling Plan 

		Specimen for testing 						

		Mechanical						Chemical

		Tensile		Charpy		Brinell Hardness		

		3		3		3		3

		3		3		3		3

		3		3		3		3

		3		3		3		3

		3		3		3		3

		3		3		3		3



				Sample collection												

		Grade		Manufacturer								User				Importer, or market

				Large/medium 				Small/micro 				1st		2nd		

				1st		2nd		1st		2nd						

		Gr 1		3												

		Gr 2		3												

		Gr 3		3												

		Gr 4		3												

		Gr 5		3												

		New grades		3												



Note: 3 samples for each grade will be collected from manufacturer, user, importer, or market only when the     	grade is available.
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Timeline

		Initiative		Month																														

				1								2								3								4						

				Weeks																														

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16

		Literature review and identification of manufacturing base, testing laboratories, and user/user industry.																																

		Discussion with BIS for the finalization of sampling plan																																

		Visit to manufacturers, testing laboratories, users and importers and exporters and data collection																																

		Preparation and submission of first draft report to BIS																																

		Submission of final project report																																
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[bookmark: _Hlk153704890]TERMS OF REFERENCE FOR THE R&D PROJECT

Title : Study of grades, chemical and mechanical properties of ‘Austenitic- Manganese steel castings’.

1. Background :

1.1 India is the world’s third-largest casting producer after China and the U.S. India produces castings of about 11 and 12 million tonnes per year. Generally, the casting are manufactured of Cast Iron, however wherever along with strength properties such as toughness, smoother surface finish, weldabaility, dimensional accuracy is desired, steel casting are preferred. Steel casting process involves pouring molten steel into a cast to form a desired shape. 

1.2 The original austenitic manganese steel, containing about 1.2% C and 12% Mn, was invented by Sir Robert Hadfield in 1882. Hadfield`s steel was unique in that it combined high toughness and ductility with high work-hardening capacity and, usually, good resistance to wear. Consequently, it rapidly gained acceptance as a very useful engineering material. Hadfield`s austenitic manganese steel is still used extensively, with minor modifications in composition and heat treatment, primarily in the fields of earthmoving, mining, quarrying, oil well drilling, steelmaking, railroading, dredging, lumbering, and in the manufacture of cement and clay products. Austenitic manganese steel is used in equipment for handling and processing earthen materials (such as rock crushers, grinding mills, dredge buckets, power shovel buckets and teeth, and pumps for handling gravel and rocks). Other applications include fragmentizer hammers and grates for automobile recycling and military applications such as tank track pads.

1.3 There is an Indian standard IS 276: 2000 “Austenitic-Manganese steel castings” which mentions seven grades. However, this standard is very old and in last 20 years several new grades are being manufactured. ISO has also recently upgraded its specification and an ISO Standard ISO 13521:2023 “Austenitic manganese steel casting”, has been published.

A need was felt to identify and verify the grades of Austenitic-Manganese steel castings in India and this study will be basis for upgradation and revision of IS 276: 2000.

Indian standard can be accessed from https://standardsbis.bsbedge.com/

2. Objective:

To collect relevant data and information, from primary and secondary sources, for grades of Austenitic- Manganese steel castings and verify quality requirements (chemical and mechanical properties) of these grades..

3. Scope:

3.1 Study the available literature like national and international standard such as ASTM, JIS, EN, ISO etc available on the subject, research papers, any study conducted by other organisations, companies’ brochure. Identify the grades, their chemicaland mechanical properties and any other requirements which can be included in the standard.

3.2 Collect data of the manufacturing base of the product.

3.3 Visit the manufacturers of the product and get the information on the following:

3.3.1 Types of Raw material used

3.3.2 Types of castings manufactured 

3.3.3 Grades manufactured 

3.3.4 Quality parameters (chemical, and mechanical properties) of different grades

3.3.5 Manufacturing process,

3.3.6 In process quality checks

3.3.7 Safety requirements

3.3.8 Test facilities and test methods used 

3.3.9 Tests being undertaken

3.3.10 Requirement of heat treatment

3.3.11 Marking and labelling being done

3.3.12 Packaging requirement 

3.3.13 Steps taken to address sustainability and 3 R, reduce, reuse and recycle.

3.3.14 Waste recycling

3.4 Identify and visit the laboratories 

3.5 Check the quantity of the product imported and exported and countries with which the trade for this product is occurring. Also check if any technical regulations exist for this product in these countries. Take data of the foreign specification as per which the product is being imported or exported.

3.6 Identify the users of the product and take data of the quantity being used by them, specification used, check for the test certificates received by them and study the chemical and physical properties mentioned in the TC. Also understand from the user the main properties required by them in the product.

3.7 Prepare a comprehensive project report incorporating the points mentioned above.

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

a. observe the manufacturing process, 

b. examine in-process control measures, 

c. conduct focussed group discussion with production and quality personnel to gain insight in the 

d. collect the data as mentioned in the scope through a questionnaire.

e. Test various grades manufactured and draw sample of the grades.

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

4.4 Test the samples drawn in NABL accredited laboratory and verify the chemical and mechanical properties.

4.5 Visit the identified importers and exporters and collect data as mentioned in the scope through aquestionnaire 

4.6 Visit the users of the product and collect data as mentioned in the scope through a questionnaire 

4.7 Analyse the data and test reports from diverse sources and include the same in the project report.

5. Sampling plan:

5.1 [bookmark: _Hlk153717183]Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested.

5.3 Samples may be drawn from manufacturer, user, importer or market.

5.4 [bookmark: _Hlk153717413]Two users of the product shall be visited.

5.5 Two laboratories, preferably one in government sector and one in private sector shall be visited.

6. Deliverables:

6.1 Final project report, in hard copy format as well as in editable soft copy, covering all aspects mentioned in the scope.

6.2 Questionnaire, discussion, visit reports, test reports to be appended with the final project report

7.Timeline:

The duration of the project is 3months from the date of award of the project. The proposed indicative timeline stage-wise is given below:

		Sr No 

		 Stage 

		Time from date of award of project(cumulative)



		1

		Literature review and identification of manufacturing base, testing laboratories, user/user industry, and discussion with BIS for the finalization of sampling plan

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month





Note: The proposer may submit the draft report to BIS without waiting for test report from independent laboratories if the test is of long duration test .

8. Support BIS will Provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual

· Details of BIS and BIS recognized laboratories.

[bookmark: _Hlk153718868]9.Relevant sectional committee and Nodal officer from BIS

Sectional committee:

MTD 14 (Foundry and Steel Castings Sectional Committee)

[bookmark: _GoBack]Nodal officer:

Mr Kunal Kumar, Scientist D/ Joint Director – Member Secretary MTD 14,

Email :mtd14@bis.gov.in
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Progress Report (July 2024) PHASE 1- mtd 0141 - MALLIK P.pdf
Study of grades, chemical and mechanical properties of

‘Austenitic- Manganese steel’ castings
(MTD-0141)

Progress Report (July 2024)

Preliminary investigations on grades, chemical and mechanical properties of Austenitic-
Manganese Steels (AMS) have been conducted. The study reveals the emergence of * Austenitic
Manganese Steel’ as Hadfield steel and dates back in 1878. The need for an alloy which
combines hardness and toughness, motivated Sir Sheffield Robert Abbott Hadfield to study the
iron (Fe) based alloys in 1878. With continuous efforts of four years he was able to establish
that 10% manganese (Mn), heat treatment and water quenching result in an optimum
combination of hardness and toughness. The original AMS containing 1.2%C and 12% Mn
invented by Hadfield in 1882 still holds the prominence without any significant variations in
its original composition.

Initially, the grades recommended by ASTM were considered (Austenitic Manganese steels-
Properties and Selection: Irons Steels and High Performance Alloys-ASM Handbook, vol.1,
pp. 1274) for manufacturing AMS steels. Indian standards 1S:-276:2000 mentioned seven
grades with varying concentrations of C (0.9 - 1.35 wt%) and Mn (11.5 — 19 wt%) with
hardness ranges of 229 HB to 280 HB along with elongation as low as 24 % and minimum
yield strength of 300 MPa: The influence other alloying elements on the mechanical properties
of AMS were studied. Primary factor which is of utmost importance is the judicious
concentration of alloying elements to stabilize austenite.

In light of the existing data available on AMS steel, a manufacture base was identified and
contacted for further support to investigate various aspects of AMS.

The Next phase involve the visit to manufacturing units with discussion over the user base,
along with the demands of the steels.

(Dr. Sanjay Panwar)

CO-PlI, Professor

School of Basic & Applied Sciences
Maharaja Agrasen University
Baddi, Solan (HP) - 174103

(Dr. Praveen Malik)
Principal Investigator
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METALLURGICAL ENGINEERING DEPARTMENT

(MTD 14- FOUNDRY AND STEEL CASTING SECTIONAL COMMITTEE)



TERMS OF REFERENCE FOR THE R&D PROJECT

Title:Study of the requirements of Iron oxide powder for use in foundries

1. Background:

1.1 Iron oxide powder is manufactured by pulverizing Soft Hematite Ores (fully weathered) and is used as an additive for both core and moulding sand mixture to achieve high temperature plasticity, hot strength and anti-metal penetration characteristics. In core sand, addition of iron oxide prevents veining/high temperature cracking of cores.

1.2 In steel foundry, iron oxide is used both for core and moulding sand, but in iron foundry the use is restricted to core making only.Limited applications of iron oxide are also there in refractory wash to suppress nitrogen pin-holing defect.

1.3 There is an Indian standard IS 10091: 1981 “Iron oxide powder for use in foundries–Specification”. This standard has been prepared on the basis of the use of iron oxide with a high percentage of iron.This standard specified the requirements of Iron oxide powder for use in foundries like colour, fineness, chemical composition and pH.In addition to the iron oxide with high percentage of iron, the iron oxide powder widely used nowadays in foundries contains lesser percentage of iron.

1.4 A need was thus felt to initiate a R&D project to study the properties and assess whether lower purity Iron oxide powder can be used in foundries. This is turn will help in revision of IS 10091: 1981.

This standard can be accessed from https://standardsbis.bsbedge.com/



2. Objective:

To collect relevant data and information from primary and secondary sources of requirementsof lower purity iron oxide powder and verify the usage of the same in foundries.

3. Scope:

3.3 Study the available literature like national and international standard such as ASTM, JIS, EN, ISO etc available on the subject, research papers, any study conducted by other organisations, companies’ brochure. Identifythe foundries that are using lower purity iron oxide powder, their properties like colour, fineness, chemical composition and pH, specify the limit of the purity of the lower purity iron oxide used 

3.2 Collect data of the manufacturing base of the product.

3.3 Visit the manufacturers of the product and get the information on the following:

3.3.1 Types of Raw material used

3.3.2 Varietiesmanufacturedi.e. high purity iron oxide powder/ lower purity iron oxide powder.

3.3.3 Quality parameters (chemical and physical properties) of both varieties

3.3.4 Manufacturing process,

3.3.5 In process quality checks.

3.3.6 Test facilities and test methods used

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Tests being undertaken -–colour, fineness, chemical composition, pH, any other

3.3.10 Testing facilities in the plant 

3.3.11 Waste recycling

3.4 Identify and visit the laboratories.

3.5 Identify the foundries using lower purity iron oxide powder and verify the properties and assess whether the lower purity iron oxide powder can be used in foundry without any quality degradation of final product. Take feedback from the users of the difference in usage of high purity and lower purity iron powder. Take data of the quantity being used by them variety wise like high purity iron oxide powder/ lower purity iron oxide powder, specification used, check for the test certificates received by them and study the chemical and physical properties mentioned in the TC. Observe the main properties required by them for both variety of iron oxide powder (high purity/lower purity) like- colour, fineness, chemical composition and ph.

3.6 Identify the importers, exporters, traders of this product and seek data of any technical regulation for this product. Also seek data of the specification as per which the product is being imported /exported and the test certificates received.

3.7 Prepare a comprehensive project report incorporating the points mentioned above.

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

a. observe the manufacturing process, 

b. Examine in-process control measures

c. conduct focussed group discussion with quality personnel

d. collect the data as mentioned in the scope through a questionnaire.

e. draw samples of both the varietiesand get it tested in BIS approved laboratories 

4.3 Visit laboratories and make report on

a. test equipment’s required

b. test method used

c. testing charges 

d. testing time required.

e. the test being undertaken on the sample drawn.

4.4 Visit the users of the product and collect the information as mentioned in the scope through a questionnaire. Prepare moulding sand and core sand using lower purity iron oxide powder and use this sand for preparation of moulds. Prepare a few castings using lower purity iron oxide powder and check the quality of the castings prepared. Also note any issues faced inmanufacturing.

4.5 Visit the importer/exporters/traders and collect the information as mentioned in the scope through a questionnaire.

4.6 [bookmark: _GoBack]Analyse the data and test reports from diverse sources and include the same in the project report specifying the minimum purity of iron oxide, its properties vizcolour, fineness, chemical composition and pH, Quality of castings prepared and issues faced in manufacturing 

5. Sampling plan:

5.1 Onemanufacturer  each from large scale and MSME shall be visited

5.2 Twofoundries each from large, small and micro scale shall be visited.

5.3 Three samples for both varieties shall be tested for colour, fineness, chemical composition and pH and any other parameter from literature survey.

5.4 Samples may be drawn from manufacturer, user, trader or market.

5.5 .Cast four castings using lower purity iron oxide powder in mould sand and core sand.

5.6 Two laboratories, preferably one in government sector and one in private sector shall be visited.

6.Deliverables:

6.1 Final project report, in hard copy format as well as in soft copy, covering all aspects mentioned in the scope.

6.2 Questionnaire, discussion, visit reports, test reports to be appended with the final project report

7.Timeline:

The duration of the project is 3months from the date of award of the project. The proposed indicative timeline stage-wise is given below:



		Sr No 

		 Stage 

		Time from date of award of project(cumulative)



		1

		Literature review and identification of manufacturing base, testing laboratories, user/user industry, and discussion with BIS for the finalization of sampling plan

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month





Note: The proposer may submit the draft report to BIS without waiting for test report from independent laboratories if the test is of long duration test.

8.Support BIS will Provide:

· National /international standard relevant to the project

· Details of BIS and BIS recognized laboratories.

9.  Relevant sectional committee and Nodal officer from BIS

Sectional committee :

· MTD 14-Foundry and Steel Castings Sectional Committee Sectional Committee

Nodal officer :

· Mr Kunal Kumar,  Scientist D/ Joint Director – Member Secretary MTD 14 , 

· Email :mtd14@bis.gov.in      Mobile : 9891830363
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Literature Review
[Draft Copy]

on
The

“Requirements of iron oxide powder for
use in foundries”

Prepared
By

Dr. Binay Kumar
&
Dr. CS Azad

NIT Jamshedpur, Jharkhand, India-831014





1. Introduction

The continuous advancement of manufacturing techniques for cast iron and steel has led to the
creation of modern processes like powder metallurgy[1] and additive manufacturing[2].
Despite their benefits, above-mentioned techniques have inherent drawbacks, like porosity[3]
and uneven distribution of residual stress[4], and are still undergoing development.
Consequently, traditional casting and casting-based methods remain prevalent in the industry,
even though they too have certain disadvantages. In conventional sand mould castings, various
defects[5][6][7] can occur in the cast product. To address such defects in castings, different
additives [8][9][10][11] are mixed into the sand in optimal quantities. In other words, sand
additives are the material added in small quantities to the moulding sand and core sand in order
to enhance their properties and additionally impart some special properties.

Iron oxides have long been utilized in foundry applications as an additive to enhance core
properties and casting quality[10][12][13]. When added to foundry sand moulding aggregates,
iron oxides have demonstrated significant benefits, improving casting quality by minimizing
defects due to thermal expansion of sand defects like veining, scabs, buckles, and rat tails and
gas defects such as pinholes and metal penetration[12, 14][15][11][9][16][17]. Iron oxides
behave as a fluxing agent to promote softening of the sand, which can absorb more thermal
stress before a crack occurs in the core and mould. Since iron oxides are rich in oxygen, it can
reacts with some gasses during the casting process and reduces porosity defect.

In foundries, currently several types of iron oxides are used, including red iron oxide (hematite,
Fe203), black iron oxide (magnetite, Fe304), and yellow ochre[12, 14, 18, 19]. Another iron
oxide used is black-coloured hematite ore[18], generally found in the Sierra Leone region of
Africa. Among these, hematite (Fe203) and magnetite (Fe304) are the most commonly
utilized. The standard practice for using these iron oxides is to add about 1-5% by weight to
the moulding sand during sand mixing[20]. While the precise reason by which iron oxides
enhance the surface finish of castings is not fully understood, it is commonly believed that they
increase the hot plasticity of the sand mixture. This is thought to occur by forming a glassy
layer between the sand particles, which helps in deforming the sand mix without fracturing at
pouring temperatures, thereby preventing penetration in the sand mix and reducing veining[18].
Showman et. al[21] suggested that adding iron oxide to the moulding sand mixture creates low-
melting compounds, such as fayalites, which helps enhance the protection against metal
penetration and vein-type defects. Even at levels as low as 0.25%, red iron oxide can effectively
eliminate binder-induced subsurface pinhole porosity in castings susceptible to such
defects[22]. Naro has also reported similar findings[14].

2. Manufacturing of iron oxide powder
2.1 Natural Iron Oxide

Hematite, also known as Red iron oxide, is a chemical compound of iron and oxygen
(Fe203) found naturally as deposits in crystalline form; however, hematite variations can be
found worldwide. It coexists with several other minerals on earth's crust, including chalk,





clay, and quartz. Therefore, mined hematite iron oxide is beneficiated in the mineral
processing unit before being added to foundry sand as an additive. Mineral processing of
hematite ore comprised of various steps like mining, crushing, grinding, milling,
concentrating, drying etc. Similarly, magnetite (Fe304), also known as black iron oxide, is
also produced. Hematite is primarily used to extract iron, but it has many other applications.
Besides core and mould sand additives, iron oxides are used as a pigment/dye/colourant for
many materials, including ceramics, glasses, glazes and food. Due to high heat resistivity
and antipruritic properties, iron oxides are used for casings and coverings. Additionally, iron
oxides are also used as a fluxing agent in ceramic industries and glass manufacturing.

2.2 Synthetic Iron Oxide Powder

Synthetic iron oxide powder is primarily utilized as a pigment in many applications, such as
paints, ceramics, and construction materials, apart from foundry sand additives. Synthetic
Iron Oxide Powder are manufactured through a variety of processes. Some of the most
common methods are:

2.2.1 Laux Process:

The Laux Process produces iron oxides as a by-product of the aniline process. The primary
by-products produced are magnetite and Yellow Iron Oxide (Fe(OH)3) powders. These
powders are further utilised to produce hematite powder through calcination.

2.2.2 Calcination Process:

In this process, magnetite powder is oxidized to form hematite powder or Yellow Iron Oxide
powder and is dehydrated to hematite powder. This process requires high temperatures.
Producing other forms of iron oxide powder is possible by carefully controlling the process
parameters.

2.2.3 Precipitation Process:

In the Precipitation Process, iron salts react with caustic soda in the presence of air or oxygen.
Factors such as temperature, pH, purity, concentration, mix design, and reaction rate all
impact this process. Due to the influence of these various factors, the precipitation process
is technically complex but yields iron oxide powder of outstanding quality.

2.2.4 Penniman Process:

Manufacturing of synthetic red iron oxide powder through the Penniman process requires
primary raw materials such as iron scraps and mill scale to manufacture synthetic red iron
oxide. Iron scraps and mill scale are preferred due to their cost-effectiveness. These materials
undergo chemical and thermal processes to obtain the desired synthetic red iron oxide
powder. Initially, iron present in raw material is converted into iron oxide, which induces
oxidation. This conversion is carried out by exposing iron to air and moisture, also known
as the rusting process. However, this process is closely monitored and controlled in an
industrial setting to ensure that the particle size and quality remain uniform.





Following the initial oxidation, the material is subjected to an acid treatment. Hydrochloric
acid is commonly utilized to dissolve any unwanted components and impurities. This process
aids in the creation of a more refined form of iron oxide. The acid treatment is closely
monitored to avoid excessive corrosion and to maintain the desired pigment qualities.

The acid-treated solution is then subjected to a precipitation process. This involves the
addition of a base, often sodium hydroxide, to the solution, resulting in the preparation of
solid iron oxide. The resulting residue is then separated from the liquid through filtration.

The iron oxide residue is washed thoroughly to remove impurities or excess acid. Once
passed, the material is dried to eliminate any moisture content. The drying process is crucial
as it ensures the stability and longevity of the red iron oxide powder.

The dried iron oxide is subjected to grinding to achieve the desired particle size. The particle
size is critical in determining the application in various industries. The finely ground powder
is then sieved to obtain a consistent size distribution.

Calcination is a process that involves heating the iron oxide powder at high temperatures in
a controlled environment, typically using rotary kilns. This step helps to refine the powder
by altering its crystal structure, making it suitable for various types of applications.

3. Addition of Iron Oxide in Foundry Sand

The primary iron ore additives used in foundries are typically derived from hematite (Fe203),
magnetite (Fe304), limonite (Fe203-3H20), and siderite (FeCO3). The majority of the iron
oxide powder utilized in foundry sand mixtures as sand additives is hematite (Fe203), with
iron content ranging from 30% to 68% [23]. Ground hematite is utilized not only as an additive
to prevent metal penetration, burn-on, and porosity in castings due to improper foundry
moulding and core sand mixtures but also for colouring core or moulding sand mixtures. Mixed
with other oxides or binders, iron ore oxide becomes part of binders or compounds designed to
meet specific functions or conditions required by foundry sand or refractory mixtures. The
FeO-Si0O2 eutectic, formed when silica reacts with iron oxide, melts at about 2150°F (1178°C).
This reaction explains why iron oxide enhances the hot compression strength and plasticity of
sand core mixtures. When heated, iron oxide forms a glaze beneath the sand's surface, reducing
hot permeability and preventing metal penetration. The glassy layer deforms without fracturing
at pouring temperature, to prevent fissure in the castings [24][25]. Acting as a flux, iron oxide
lowers the sand mixture's coefficient of expansion, minimizing defects such as scabs, buckles,
or rattails. The hot compression strength increases due to the glaze from the fused iron oxide.
Certain wood flours containing 2-3% iron oxide are also available for foundries[23]. Iron oxide
is sometimes used merely as a colouring agent to help identify different sand mixtures.
Foundries producing ferrous or nonferrous castings benefit from good-quality iron oxide,
which facilitates easier cleaning and significantly reduces cleaning costs. Additions of coarse-
grained iron oxide in the rage of 1-3% are generally utilised to reduce nitrogen porosity defects.





Finely powdered hematite can also reduce nitrogen porosity defects but results in some strength
loss also[26][27].

In foundries, iron oxide is added in the sand mix to:

Enhance the surface finish of castings.

Minimize veining in castings.

Reduce metal penetration in castings.

Increase the hot plasticity of sand mixtures.
Decrease burn-on in castings.

Improve the glazing of sand mixtures.

Reduce or eliminate pinhole porosity in castings.

No ok~ wbdPE

Figure 1. Veining in two distinct areas (a, b) of a grey iron engine block made using
green sand moulds.[28]

Naro[12] studied the addition of iron oxide in iron castings in detail. He compared the effect
of the addition of hematite (Fe203) and magnetite (Fe304) in casting quality. He observed that
adding even small amounts of red iron oxide significantly impacts eliminating porosity. This
was observed with varying 200-mesh hematite (Fe203) added to poly-urethane no-bake core
sand mixes. Adding just 0.25% of red (hematite) iron oxide was enough to prevent any porosity
in test castings produced under challenging conditions. However, it's important to note that not
all commercial foundry grades of hematite, which occur naturally, may perform like the ones
used in these experiments. Additionally, Fe304 (magnetite) was found to be much less
effective than hematite in controlled casting tests[29][30]. According to Naro[12], the purity
of iron oxide does not seem to be a crucial factor in its performance or its effectiveness in
eliminating porosity. It has also been demonstrated that using as low as 0.25% hematite powder
can effectively reduce subsurface porosity in ferrous castings with PUN binder[31] and
maximum of 3% can be added to the sand mix to enhance the casting surface finish. He also
examined the effect of the granularity of iron oxide on porosity and concluded that addition of
much coarser-grained hematite was also effective in eliminating defects, despite its relatively
random distribution in the core because of its large particle size. Later, Naro [14] also examined
the effect of iron oxide on lustrous carbon defect and reported that hematite (red iron oxide,





Fe203) and yellow ochre addition entirely prevented the formation of lustrous carbon films
and surface wrinkling. However, a 2% addition was necessary to eliminate lustrous carbon
films and surface defects completely. Magnetite, which has slightly less oxygen content than
hematite, was less effective in preventing lustrous carbon, regardless of whether it was used in
powdered (200 mesh) or coarser forms. He also compared the effects of the amount of iron
oxide on the tensile strength of core and concluded that the addition of red iron oxide up to 1.5
% caused only a slight reduction in tensile strength, while larger additions of 2% led to a
moderate decrease in strength, ranging from 70 to 80 pounds per square inch (psi). Yellow
ochre showed a similar performance. He also found that the addition of 2% red iron oxide
(Fe203) significantly reduced surface pockmarking associated with phenolic urethane no-bake
binders. According to him, adding 2% red iron oxide (Fe203) was enough to eliminate defect
formation (Figure 2b), significantly improving the quality of surface of the castingfinish to 300
RMS (root mean square) micro inches. In contrast, similar additions of black iron oxide (2%
Fe304) were ineffective in preventing surface pockmarking. Despite both iron oxides having
similar particle sizes (325 mesh x down), the effect of hematite powder outperformed magnetite
powder in casting quality. Monroe[30] has also found that additions of magnetite powder are
not nearly as effective as hematite in controlled casting tests. Furthermore, magnetite powder
is difficult to transport due to its fine grain size, and it tends to produce dust, leading to a less-
than-ideal work environment.[15]

a: PUN without iron oxide b: PUN with 2 perbeht iron oxide

Figure 2: Scab block castings made with phenolic urethane no-bake (PUN) binders[14]

Crandell et al.[32] analysed the effects of various core additives, including red iron oxide and
black iron oxide, on properties like core strength and casting quality and found that core
strength decreases with the addition of both types of iron oxide. Core strength loss is higher in
red iron oxide than black iron oxide, but casting quality is higher when red oxide is added than
black iron oxide. Sivareddy [10] studied the effect of iron oxide on the mechanical properties
of green sand mould and concluded that mechanical properties like compressive strength, shear
strength and permeability of the sand mix depend on the iron oxide addition along with other
additives also like bentonite, coal dust and water. VVaskova et. al [33] examined the influence
of additives containing red iron oxide in core-sand mixture and found that additives additions
improve the casting surface. Reddy et al. [42] have analysed the effect of binder and mould
parameters on collapsibility and surface finish of grey cast iron no-bake sand moulds by
varying the percentage of iron oxide along with %binder and GFN. Irrespective of %binder





and GFN, they mentioned that the optimum result was observed when the percentage of iron
oxide was 1.6% in the sand mix compared to 0.2% and 3.0%.

When combined with silica flour in core or mould facings, iron oxide improves the sand surface
so effectively that a mould or core wash is often unnecessary. Iron oxide is compatible with
nearly all core binders, especially sodium silicate. For general use in the CO2 sodium silicate
moulding process, 1-3% iron oxide is recommended[23][34]. According to Eric and
Alexander[20], 0.25 to 3% is a suitable range depending on the need levels. David and
Raymond[35] reported that 3% red iron oxide in sand mix show a crystallographic change prior
to the Crytobolite/Tridimite phase change at high temperatures. If this amount is insufficient
for a specific application, fireclay or western bentonite can be used alongside the oxide. When
used in ladle lining mixtures, iron oxide is sometimes called a "mineralizer" or "plasticizer.”
Mixing iron oxide with siliceous materials primarily reduces the sintering point of the mixture,
thereby increasing vitrification or glazing at the mold-metal interface. However, care must be
taken not to impair the mixture's refractoriness significantly. Iron oxides can be effective to a
certain extent, but when dealing with extensive veining, the required amount of iron oxide
increases, leading to issues like reduced sand flowability and a general decline in the sand's
refractory quality.

Various forms of iron oxide powder are used in foundry as sand additives in both core and
mould sand mixtures. Their typical composition are mentioned in Table 1. High-quality iron
oxide powder should have an iron content of not less than 65%[36]. Many researchers claimed
that for the same application, the requirement level of red iron oxide is lower than black iron
oxide[27][37][38][11]. Sometimes, iron oxide is primarily added to colour the mixtures; it also
improves hot plastic deformation. Some iron oxides achieve this, while others do not. The
mostly utilised and successful foundry grade iron oxide is red iron oxide. Although some
foundry men assume that iron oxide with the maximum iron content (Fe) is the best, this is true
only in some cases and incorrect in most cases. Iron oxide powder is sometimes produced by
calcination or roasting at high temperatures in furnaces, heaters, ovens, or dryers. These types
of iron oxide powder are mainly utilised as colouring agents for cement products, aggregate
compounds, animal feeds, and in low-cost paint pigments. However, these calcined or roasted
iron oxide powder are difficult to melt or fuse after oxidation, providing value only in
colouring. When iron ores are roasted to increase their Fe203 content, the associated minerals
become highly oxidized, and a high percentage of ferric oxide (Fe203) can act as a refractory,
counteracting its low eutectic value in mould or core sand mixtures[23]. It is also claimed that
iron oxide addition may help in reducing resin requirements[39]. Contrary to that, Andrew[16]
mentioned that red iron oxide increases resin demand, and, therefore, it should be mixed up to
1% only, but black iron oxide does not increase resin demand. Some commercial iron oxide
powder used as foundy sand additive may contain a small amount of carbonaceous materials,
which delay fusion slightly by creating a reducing atmosphere prior to final oxidation. Despite
claims made for certain iron oxides, they are often economically limited, and the delay in
oxidation can be a disadvantage. Red iron oxide is the most satisfactory and popular foundry
type of oxide, which offers the best overall properties for foundry mould or core use. Iron oxide
addition also affects the pH value of the sand mix. The pH measures the water-soluble alkaline
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content in the sand, which is crucial for determining bench life in a cold box system. More
basic sand results in a shorter bench life for the prepared sand. The pH value indicates how
long the prepared sand will remain workable for making cores[40]. Some researchers claim
that cold box core sand and mould sand can be thermally reclaimed if they are free from iron
oxide contamination[26][27].

Table 1: Composition of various grades of iron oxide used in foundry sand as an additive[18].

compound ) | FESTon e | Bl o 0 | 0 0, | STaLen
Fe203 60-87 - 50-60 92.5
Fe304 - 60-64 - -

Si02 7585 12 19-21 4.75
Al203 2-9.5 3-4 5-7 1

Ca0 0.1-11 0.8-1.0 0.5-0.7 0.16
MgO 0.2-2.6 0.05-0.1 -

MnO 0.2-0.4 - 0.73
TiO2 - 4-6

3.1 Hematite vs Magnetite

As mentioned earlier, hematite and magnetite are the two most common oxides used in foundry
sand as an additive. Magnetite (Fe304) may contain minor amounts of silica (SiO2), alumina
(Al203), and other oxides depending on the source compared to hematite. Magnetite offers
good thermal stability at high temperatures, potentially making it suitable for applications
requiring strong cores that resist collapse. Like hematite, magnetite can act as a flux to some
extent, although potentially less pronounced. This may help improve the core's ability to handle
thermal stress. Magnetite might offer some gas absorption capabilities but is potentially less
effective than hematite in nitrogen scavenging. Magnetite can also affect the collapsibility of
cores after casting, making it harder to remove sand from the casting. Additionally, it might
influence the surface finish of the casting to a greater extent hematite.

Due to the reasons mentioned above, hematite is generally preferred over magnetite as it
contains higher oxygen, better gas scavenging capabilities, and potentially less impact on
collapsibility. Magnetite might be considered for specific applications requiring high thermal
stability in the core, but potential drawbacks should be weighed carefully. Table 2 summarizes
the specification of hematite and magnetite iron oxide powders used as a foundry sand additive
available in the market.

Despite the above-mentioned benefits of addition of iron oxide powder (hematite and
magnetite) in core sand and mould sand, currently, only limited foundries may use iron oxide
powder in foundry sands in India. The possible reason behind this may be the additional cost
involved in the addition of iron oxide powder in foundry sand and development of various
types of coating/wash for core and mould to reduce defects like veining, surface finish, metal
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penetration etc. Few foundries prefer use of mill scale in place of iron oxide in foundry sand.

Details of addition of mill scale addition in foundry sand discussed in Section 4.

Table 2: Summary of specification of hematite and magnetite iron oxide powder used as a

foundry sand additive available in market

Company %Fe | %Fe203 | %Fe304 | Moisture | US SG |% |pH | Colour

Name Sieve

DCS[41] Red Iron 55 78.7 1% Max | -325: Red
Oxide Min. 58% | 4.5-
Foundry 5.3
Grade

DCS[41] BLACKOX | 67 92.6 1% max | -200: |4.8-]| 2- Black
2067 43% |49 | 6%

DCS[41] BLACKOX |68 94 1% max | -50: 4.7- | 2- Black
2432 62% |49 | 6%

DCS[41] BLACKOX |68.8 95 1% max | -325: |4.8-]| 2- Black
F 895 |49 | 6%

Phoenix Black Iron 69-71 95-98 1% max | -200: 7.8 | Black

Amalgams | Oxide 17.5%

Pvt. Ltd.[39]

LKAB Magnetite 62- 86-99 4.6- Black

Minerals[42] 71.1 5.1

2Dto3D[43] | HEMAFOX 98% 1% max Dark

Min. Brown
2Dto3D[43] | ROUNDFOX 95% 1% max Black
Min
2Dto3D[43] | FOX 11 97% 0.1%max Black
Min.

Golchha Synthetic 95% 4-5 5.5- | Red

Oxides Pvt. | Iron Oxide Min 6.5

Ltd[38] 110

THE TATA | Iron Oxide 94% 1% max | -325: | 4.3- 4-7 | Red

PIGMENTS | Red T-130 Min. 99.5% | 4.6

LTD[13]

Chesapeake | SphereOX >73% | <30% >70% 54 5.9 | Black/Grey

Specialty

Products,

Inc.[44]






4. Mill Scale Addition in Foundry Sand

Mill scale, a byproduct from heat treatment, steel rolling and forging processes, is increasingly
being used as an additive in foundry sand mixtures to replace iron oxide. Its inclusion in sand
mix offers benefits such as reducing sand expansion defects, improving the surface finish of
castings, and enhancing the overall quality of the mould and core similar to that of iron oxide.
The mill scale addition in sand mix also helps increase sand mix's thermal conductivity and
density [45]. The detailed considerations for using mill scale in foundry sand are mentioned
below.

4.1 Chemical Composition of Mill Scale
Mill scale typically consists of:

e lron (Fe): 68-72%

e Iron Oxides (FeO, Fe:0s, FesO4): Majority component
o Silica (Si02): < 1%

e Alumina (Al20s): < 1%

o Calcium Oxide (Ca0): < 1%

o Magnesium Oxide (MgO): < 1%

4.2 Physical Properties

o Particle Size: Fine powder, usually 100 mesh (150 microns) or finer.
o Bulk Density: Approximately 5.0 to 5.2 g/cm?,
« Colour: Bluish-black.

4.3 Benefits of Mill Scale Addition

e Reduction of Surface Defects: Minimizes defects such as scabs and metal penetration
by promoting a stable mould surface.

o Thermal Conductivity: Enhances heat transfer within the mould, reducing thermal
expansion and contraction.

o Improvement in Mould Strength: Contributes to the overall strength and durability of
the sand mould.

o Cost-effective: Mill scale can be a cheaper alternative to commercially produced iron
oxide used in core sand mixes.

e Improved Hot Strength: Similar to iron oxide, mill scale can potentially help the sand
maintain its shape at high temperatures during casting, reducing casting defects like
cracks.

4.4 Drawbacks and Considerations:





o Variable Composition: The composition of the mill scale can vary greatly depending
on its source and processing. This inconsistency can lead to unpredictable results in
sand mix behaviour.

o Impurities: Mill scale might contain unwanted elements like sulfur, manganese, or
chromium. These may negatively impact the mechanical properties of the final casting.

o Chemical Reactions: Mill scale can react with some binders and additives used in
foundry sand, potentially altering the desired properties of the mold.

« Environmental Concerns: Recycling mill scale can be sustainable, but dust generated
during handling might pose environmental concerns. Proper dust control measures are
essential.

4.5 Addition Rate

e Recommended Proportion: Typically 1% to 5% by weight of the sand mixture,
depending on specific casting requirements and foundry practices.

5. Summary

Several key points regarding the use of iron oxide in core sands and mould sands are
highlighted in companies’ brochures/websites, research papers and standards:

1. Additive Functionality: Iron oxide, including magnetite and hematite, are added to
foundry sands to suppress defects like nitrogen pick-up, finning/veining, pin holing,
and the orange peel effect. It enhances the surface quality of the casting by reducing
these issues.

2. Performance in Sand Mixtures: Studies have shown that different iron oxide
additives can affect the work time/strip time (WT/ST), tensile strength, and
permeability of sand mixtures. For instance, specific iron oxide additives like RIO (Red
Iron Oxide) can reduce tensile strength, which may be mitigated by adjusting binder
levels. These additives also influence the veining and surface finish of castings, making
them essential for high-quality production.

3. Types and Grades: Iron oxide is available in various grades and forms, such as red
iron oxide (Fe203) and magnetite (Fe304). The choice of grade depends on the specific
requirements of the casting process and the type of metal being cast. Now a days, mill
scale, a byproduct from heat treatment, steel rolling and forging processes, is
increasingly being used as an additive in foundry sand mixtures as a replacement of
iron oxide.

4. Standards: There isn't a current ISO standard, ASTM standards, JIS standards, and EN
standards specifically dedicated to iron oxide used in foundry sand mixes. While these
standards offer a vast range of standards, iron oxide for foundry applications falls under
a broader category. However, Indian Standards 1S 10091:1981 “Specification for iron
oxide powder for use in foundries” is dedicated to the specification of high-grade iron
oxide only.
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5. Despite the various benefits of the addition of iron oxide powder (hematite and
magnetite) in core sand and mould sand, currently, only limited foundries may using
iron oxide powder in foundry sands in India. The possible reason behind this may be
the additional cost involved in the addition of iron oxide powder in foundry sand and
the development of various types of coating for core and mould to reduce defects. Few
foundries prefer use of mill scale in place of iron oxide in foundry sand.

These insights underline the importance of selecting the right type and grade of iron oxide to
optimize casting quality and minimize defects in foundry operations.
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Sampling Plan of the RnD Project

“Requirements of iron oxide powder for use in foundries” (MTD 0143)

1. Ildentification of Manufacturer

Sl. | Manufacturer name Type Grade Remarks Tentative
No. Date of Visit
1. | Tata Pigments Ltd. Large Red iron Response

Jamshedpur, Jharkhand oxide Awaiting
2. | Golcha Oxides Pvt. Ltd., | Medium | Red iron Response

Bilaspur, CG oxide Awaiting
3. | Chandra Chemical and Micro Mill Scale | Discussion | Within a week

Metal Works, Jamshedpur ongoing after

confirmation

4. | Pitroda Pulverizing and Micro Mill Scale | Response

Engg. Works, Pimpri- Awaiting

Chinchwad, Pune,

Maharashtra

Prime products of manufacturers mentioned in SI. No. 1 and 2 are iron oxide powder for
pigment applications, but few grades of iron oxide powder they produce can be used as an
additive in foundry sand, as mentioned in their brochure/website. Apart from the mentioned
manufacturers, we are also trying to connect with a few more manufacturers of iron oxide
powder.

2. User of iron oxide powder/mill scale

SI. | User name Type Grade Remarks Tentative
No. Used Date of Visit
1. | Tata Motors Ltd. Large Mill Scale | Confirmed | Before 20
Jamshedpur, Sep. 2024
Jharkhand
2. | Kharagpur Metal Medium Not Response
Reforming Industries Known Awaiting
Private Limited,
Kharagpur WB
3. | HEC Ltd. Ranchi Large/Medium | Not Response Within a
known Awaiting week after
confirmation
4. | Foundry Division of Medium Not Confirmed | Before 20"
RKFL Jamshedpur Known Sep. 2024

Apart from the foundries mentioned above, the foundries mentioned below are confirmed that
they neither using iron oxide powder nor mill scale in foundry core and mould sand. We are
trying to get feedback from some more foundries regarding the utilization of iron oxide powder
in foundry sand.
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i) CFFP, BHEL Haridwar (Large)
i) Foundry Division, Larson and Tubro, Khansbahal Works, Orissa(Large) [now closed]
iii) Jaiswal Steel Industries Pvt. Ltd., Adityapur, Jamshedpur, (Small/Micro)

iv) Blue Star Casting Pvt. Ltd., Adityapur, Jamshedpur (Small/Micro)
v) Sudisa Foundry Pvt. Ltd., Adityapur, Jamshedpur (Small/Micro)

3. Testing Laboratories

Technologies Pvt. Ltd.,
Bhubaneshwar, Orissa

Sl Testing Laboratories Type Remarks Tentative Date
No. | Name of Visit
1. CSIR-NML Jamshedpur, Govt. Sector Awaiting for final
Jharkhand confirmation
2. CSIR-IMMT Govt. Sector Awaiting for final
Bhubaneshwar, Orissa confirmation
3. PranaGraf Materials & Pvt. Sector Confirmed Once all samples

are procured and
sent for testing

Two grades of mill scale have already been collected from the local supplier. Purchasing of
few more grades of mill scale/ iron oxide powder are in process. Once at least six samples
(three samples of high-grade iron oxide powder and three low-grade powder/mill scale) are
collected, we will send those samples for testing and also plan to visit the testing laboratories.
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Sampling Plan of the RnD Project

“Requirements of iron oxide powder for use in foundries” (MTD 0143)

Identification of Manufacturer, user and laboratories for the visit

1. Manufacturer
i) Tata Pigments Ltd. Jamshedpur (Large)/Golcha Oxides Pvt. Ltd.(Medium)
i) Chandra Chemical and Metal Works Jamshedpur (micro)- Discussion ongoing

2. User
i) Tata Motors Ltd. Jamshedpur (Large) —Confirmed
i) Kharagpur Metal Reforming Industries Private Limited, Kharagpur WB (Large/Medium)
iii) HEC Ltd. Ranchi (Large/Medium)
iv) Jaiswal Steel Industries Pvt. Ltd., Adityapur, Jamshedpur, (Small/Micro)
v) Blue Star Casting Pvt. Ltd., Adityapur, Jamshedpur (Small/Micro) —Confirmed
vi) Sudisa Foundry Pvt. Ltd., Adityapur, Jamshedpur (Small/Micro)

3. Laboratories
i) CSIR-NML Jamshedpur/CSIR-IMMT Bhubaneshwar (Govt. Sector)- Awaiting for final
confirmation
i) PranaGraf Materials & Technologies Pvt. Ltd., Bhubaneshwar (Pvt. Sector)- Confirmed
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TERMS OF REFERENCE FOR THE R&D PROJECT

Title: Study of the requirements for Solid resins for preparation of resin coated sand (RCS) by hot coating technique for use in foundries 

1. Background:

1.1 The resin is synthetic in nature produced by catalytic reaction of phenol and formaldehyde. The resin is supplied in the form of flakes. The catalyst is manufactured by pulverizing hexamine powder. Lubricant which consists of wax and additive may be added separately into the sand mix during the coating operation.

1.2 There is an Indian standard IS 11266: 1985 “Flake resins for use in shell process in foundries –Specification”.. This standard specified the requirements of flake resin of various grades like melting point, Flow property, Flake Size, coated sand properties, Sand mixture composition and mixing procedure, test method for determination of melting point of flake resin. In the existing standard lubricated resin (i.e. flake resin and lubricant) is used in preparation of sand mixture, capillary test method is used for determination of melting point of flake resin.

1.3 Recommendation received from a number of resin manufacturer and user that the existing standard on flake resin is required to be revised as now a day’sLubricated resins used for preparing RCS have largely been replaced by non-lubricated/ virgin resins. In turn, lubricant is added separately in prepared sand mixer before discharge.This will improve coating efficiency and reduction in resin demand for achieving equivalent strength. Benefits include lower gas evolution at curing and pouring stages with improvement in work place environment and casting quality. Also, used sand containing lesser binder, demands lesser thermal energy for reclamation. Most of the resin manufacturer is manufacturing uniform resin with higher melting point and the melting points are checked by Ball and Ring Test Method for quick result. 

1.4 A need was thus felt to initiate a R&D project to Study of the requirements for flake/uniform shaped resin, catalyst and lubricant in combination, for use in production of shell cores or moulds in a foundry using hot sand coating process, and this will in turn help in revision of IS 11266: 1985.

This standard can be accessed from https://standardsbis.bsbedge.com/



2. Objective:

To collect relevant data and information from primary and secondary sources of requirements for Solid resins for preparation of resin coated sand (RCS) by hot coating technique for use in foundries.

3. Scope:

3.3 Study the available literature like national and international standard such as ASTM, JIS, EN, ISO etc available on the subject, research papers, any study conducted by other organisations, companies’ brochure. Identify the grades, their chemicaland physical properties, methods used for determining melting point of solid resinand any other requirements which can be included in the standard.

3.2 Collect data of the manufacturing base of the product.

3.3 Visit the manufacturers of the product and get the information on the following:

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

3.3.3 Quality parameters (chemical and physical properties) of different grades

3.3.4 Manufacturing process,

3.3.5 In process quality checks - Melting point, Flow property, flake size, sand mixture, sand mixture procedure and coated sand properties.

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Tests being undertaken 

3.3.10 Testing facilities in the plant 

3.3.11 Waste recycling

3.4 Identificationand visit to the laboratories 

3.5 Identify the users of the product and take data of the quantity being used by them, specification used, check for the test certificates received by them and study the chemical and physical properties mentioned in the TC. Observe the main properties required by them in the product like- melting point, flow property, flake size, sand mixture, sand mixture procedure and coated sand properties.

3.6 Prepare a comprehensive project report incorporating the points mentioned above.

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

a. observe the manufacturing process, 

b. Examine in-process control measures – Melting point, Flow property, flake size, sand mixture, sand mixture procedure and coated sand properties.

c. conduct focussed group discussion with quality personnel

d. collect the data as mentioned in the scope through a questionnaire.

e. draw samples of the grades and get it tested in BIS approved laboratories 

4.3 Visit laboratories and make report on

f. test equipment required 

g. test method being used

h. testing charges 

i. testing time required.

4.4 Visit the users of the product and observe the sand mixture, sand mixture procedure and coated sand properties. Collect the information as mentioned in the scope through a questionnaire.

4.5 Analyse the data and test reports from diverse sources and include the same in the project report.

5. Sampling plan:

5.1 Two manufacturers, one from large and one from MSME shall be visited.

5.2 Three samples for each grade shall be tested.

5.3 Two users of the product shall be visited.

5.4 Two laboratories, preferably one in government sector and one in private sector shall be visited.

6.Deliverables:

6.1 Final project report, in hard copy format as well as in soft copy, covering all aspects mentioned in the scope.

6.2 Questionnaire, discussion, visit reports, test reports to be appended with the final project report

7.Timeline:

The duration of the project is 3months from the date of award of the project. The proposed indicative timeline stage-wise is given below:



		Sr No 

		 Stage 

		Time from date of award of project(cumulative)



		1

		Literature review and identification of manufacturing base, testing laboratories, user/user industry, and discussion with BIS for the finalization of sampling plan

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month





Note: The proposer may submit the draft report to BIS without waiting for test report from independent laboratories if the test is of long duration test.

8.Support BIS will Provide:

· National /international standard relevant to the project

· Details of BIS and BIS recognized laboratories.

9.  Relevant sectional committee and Nodal officer from BIS



Sectional committee :

· MTD 14-Foundry and Steel Castings Sectional Committee Sectional Committee

Nodal officer :

· Mr Kunal Kumar,  Scientist D/ Joint Director – Member Secretary MTD 14 , 

· Email :mtd14@bis.gov.in      Mobile : 9891830363
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Title of Research Project: Study of the requirements for solid resins for preparation of resin

coated sand (RCS) by hot coating technique for use in foundries
Objective

To validate the existing methods of production and testing of resins used in manufacture of resin

coated sand (RCS), through comprehensive process study and data analysis.
Introduction

Resin-coated sand is a specialized type of sand commonly used in foundry and industrial
applications, particularly in the creation of molds and cores for metal casting. This sand is
uniformly coated with a thin layer of resin, typically phenolic or furan, which acts as a binder to
enhance the sand's properties. The resin coating improves the strength, cohesion, and surface finish
of the sand, making it ideal for forming molds that can withstand the high temperatures of molten
metal. During the casting process, the resin-coated sand is shaped into the desired mold or core
and then heated, causing the resin to bond the sand grains together, creating a robust and stable
structure. This allows for the production of cast parts with precise dimensional accuracy and a
smooth surface finish. Additionally, the resin-coated sand reduces common casting defects such as
gas porosity and surface roughness. After the metal cools and solidifies, the mold or core can be
easily broken away, leaving behind the finished casting. Resin-coated sand is widely used in
industries such as automotive, aerospace, and machinery manufacturing, where it plays a crucial

role in producing high-quality, complex metal parts with fine details and excellent surface finishes.

The following are the steps involved in the design of sand grains coated with a resin material to

enhance the properties to be used for metal casting or foundry applications:

1. Sand selection and preparation: High purity silica sand is required as the base material
with particular grain size and thermal properties. It’s the dried to remove any moisture
content.

2. Resin formulation: Phenol formaldehyde is the common resin used as the bnder to coat
the sand due to its enormous properties.

3. Sand coating: The resin and sand are mixed in a high-intensity mixer and heat is given for

the proper coating. Curing agent is added for the curing of the resin.
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4. Cooling and sieving: Rapid cooling is applied to remove the chance of over curing which
can degrade the properties. Sieving is done to remove any oversized particles or lumps
from the coated sand grains.

5. Quality control: The RCS undergoes various test to ensure it matches the required

specifications such as, flowability, thermal stability and moisture content.
Literature Survey:

Phenolic resin is a synthetic polymer produced by the reaction of phenol with formaldehyde.[1] It
is known for its excellent thermal stability, mechanical strength, and chemical resistance. Phenolic
resins are commonly used as binders in various industrial applications, including the production

of laminates, adhesives, molding compounds, and coatings. [2]

Phenol-formaldehyde resins are obtained by condensation of phenols and aldehydes in the
presence of alkaline and acid catalysts, respectively. Phenolic resins can be produced in two types,
namely resol and novolac.[3] Phenolic resins are mainly classified as thermosetting resol resin and
thermoplastic novolac resin. Curing agent such as hexamethylenetetramine (HMT) added thereto
is widely used as a thermosetting resin composition for molding or as a binder for sand particles
for use in shell molds.[4] The novolac resin must be combined with a curing agent for use as a
thermosetting resin, resol does not require a curing agent. [5] In the conventional process of
producing the novolac resin the product obtained by the condensation of phenols and aldehydes in
the presence of an acid catalyst is generally concentrated under a reduced pressure and then
solidified by cooling to obtain solids having various shapes. Thus, the conventional process of
producing the novolac resin has the disadvantages that it requires the step of addition of the curing
agent, that the resin and curing agent. The structure and properties of resin depends on the molar

ratio of the reactants, the concentration and type of catalyst used. [6]
Manufacturing process of RCS

Producing resin-coated sand particles for use in shell molds which comprises the steps of spraying
a liquid containing phenol-formaldehyde resin.[7] The manufacturing of phenol-formaldehyde
resin-coated sand involves a carefully controlled process that enhances the sand's properties for
use in foundry applications. The process begins with the selection of high-purity silica sand, which

is dried to remove any moisture that could interfere with the coating process. The dried sand is

3|Page





then heated in a mixer to a specific temperature, typically between 120°C and 150°C. At this point,
a phenol-formaldehyde resin, which acts as a binder, is introduced. This resin is specially
formulated and may include catalysts and additives to control the curing process and improve the

final product's properties.

As the resin is added to the heated sand, it melts and coats each grain uniformly. Continuous mixing
ensures an even distribution of the resin across all sand particles, forming a consistent coating.
After the sand is thoroughly coated, it undergoes partial curing to solidify the resin layer, giving
the sand enhanced mechanical strength and thermal stability. The resin-coated sand is then rapidly
cooled by passed through cooling zone to prevent further curing. The cooled sand is sieved to
remove any lumps or oversized particles, ensuring uniform grain size, which is essential for high-

quality casting.

The final product undergoes rigorous quality control tests to ensure it meets the required
specifications, such as tensile strength, flowability, and thermal expansion. Once the resin-coated
sand passes these tests, it is packaged in moisture-proof containers to preserve its quality during
storage and transportation. This resin-coated sand is then used in foundries for creating molds and
cores, offering superior performance in metal casting processes, including the production of

complex and high-precision components.[8]
Modification and addition of additives to improve the properties

The modifications are done to improve the utility of using the material for industry application.
The phenolic resin may be modified by introducing an amino group into its molecular structure.
Such phenolic resins modified by amino compounds can be obtained when the reaction of the
phenols with the aldehydes is performed in the presence of an amino compound. Examples of the
amino compounds include melamine, urea, guanamine.[9,10] Other modifications with corn starch
and lignin promotes the condensation reaction.[ 11] The resin material may contain a foaming agent
which does not act at the temperature at which the phenolic resin is sprayed into the heated
atmosphere but acts at a temperature at which occurs the final curing reaction.[12] The material
containing foaming agent produces a porous solid particulate composition due to the foaming
action during the final curing reaction. The resin composition containing foaming agent may
preferably be used for coating the sand particles for use in shell molds.[13] The sand particles

coated with the resin composition are capable of increasing the contact area between the resin and
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the sand particles by foaming and expansion of the resin when the sand particles are heated in a
given mold, and as a result, a shell mold having an extremely high strength can be obtained. As
the foaming agents, use may be made of organic foaming agents such as, azo compounds[12] and
cyclopentane.[14] Inorganic foaming agents such as sodium hydrogen carbonate may also be

used.[15]
Motivation for the Proposed Study

The Indian standard IS 11266:1985 “Flake resins for use in shell process in foundries —
Specification” has been formulated almost four decades ago based on the technological knowhow
of that time. However, there has been significant technological advances both in-terms of resin
formulations employed as well as the quality control/testing methods. For example, environmental
considerations have driven the resin manufactures to produce greener alternatives with good
properties, but such resins could not meet the regulations prescribed in IS 11266:1985. Moreover,
the requirements from the end users of RCS have also changed that requires RCS manufactures to
make customer specific products, which involves modifying the resin chemistry and or formulation
and thus making it further difficult to meet the standards requirements. Additionally, several new
and improved methods for estimating the resin and RCS properties are being employed by the
manufactures which are not as per the prescribed standard. Hence, there is an urgent need to revise

the standard to meet the quality requirements in the era of Industry 4.0 revolution.
Gap

In India, resin-coated sand is mainly used by the automotive and railway industries for
manufacturing body parts and accessories. However, despite its extensive use, there is a lack of
proper BIS standards for the preparation of the specific resin and the processing conditions during
the production of coated sand. During the preliminary literature review, it was identified that
most of RCS manufactures use a liquid resin without a lubricant whereas the BIS standard
specifies only a solid flake resin to be used. The identified gap highlights the need for
comprehensive understanding of the requirements of the RCS manufacturing and according to
requirements, the methods should be planned. Though the resin coated sand offers a variety of
applications in various field there are some challenges that need attention such as the processing

challenges, thermal degradation, compatibility issues, storage and handling of the sand. In our
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study, we focus on addressing these areas, with the aim of contributing effective and reliable

methods for the preparation and quality checking of resin-coated sand.

Testing Techniques for resin coated sand (RCS)

The tests that are carried out to ensure the quality of resin coated sand to be used for foundry

application are:

1.

Hot tensile strength test: Measures the tensile strength of the sand at elevated temperatures by
simulating conditions during metal pouring.

Thermal expansion test: Measures the expansion of the sand as it is heated, which is crucial to
prevent casting defects such as cracks and warping.

Compression strength test (Hot & Cold): Assesses the compressive strength of the sand
at room temperature (cold) and at elevated temperatures (hot).

Resin content test: Measures the amount of resin coating on the sand particles to ensure
it meets the required specifications.

Moisture content test: Measures the moisture content in the resin-coated sand, as excess
moisture can affect the sand's performance.

Grain fineness number: Assesses the particle size distribution of the sand, which
influences the surface finish of the casting.

Thermal conductivity test: Determines the thermal conductivity of the resin-coated sand,
which affects how heat is transferred during the casting process.

Flowability Test: Evaluates the sand's ability to flow and fill molds or core boxes

uniformly.

To the tensile strength and compression strength are measured as per the protocol.[5,16]

Physical testing are carried out under the Indian Standards — IS: 1918-1966 [Methods of
Physical test for Foundry Sand] [17]

Testing Equipment’s Required

1.

2
3.
4

Universal Testing machine
Dilatometer (Thermal Expansion Measuring Device)
Moisture Analyzer

Resin Content Analyzer
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Prominent Resin Coated Sand Manufacturers in India [18]:

Sieve Shaker
Thermal Conductivity Meter
Grain Fineness Number (GFN) Tester

Gas Evolution Tester

S1 Name Contact Mail ID
Shree Mahalaxmi Resin coated sand mktg@smarco.in
! Pvt Ltd, Miyapur, Hyderabad 9989 3792 22 krreddy@smarco.in
) Raysons Group, Kolhapur, 98220 45450 industries@raysonsgroup.com
Maharashtra 23024 60682 ySonsgroup.
. . 90992 29002 . )
3 Resito sand, Surendranagar, Gujarat 90999 85981 info@resitosand.com
Asahi Modi Materials Pvt Ltd, . .
4 Bharuch, Gujarat 85111 91501 info@ammpl.in
5 V.V enterprises, Bhiwadi, Alwar 723 089 0002 info@vv-enterprises.com
. 906 890 7917 info@foracepolymers.in
6 | Forace Group, Haridwar, Uttarakhand 906 890 7918 mktg@foracepolymers.in
Samarth Metallurgicals, Kolhapur,
7 Maharashira 9922930766 mktg@samarthsand.com
3 Resico India Pvt Ltd, Kancheepuram, | 994 101 4891 sales@resicoindustries.com
Tamil Nadu 991 011 2743 {cOMmAuSHes.
. . . 9313188088 info@qualicy.in
9 | Qualicy Industries Pvt Ltd, Rajasthan 2619589413 parminer@gmail.com
. . 99799 02020 .
10 Mangal minerals, Gujarat 2832 240769 mangal minerals@yahoo.com
11 Adarsh Mines, Rajasthan 8559836900 contact@adarshmines.com
12 Western Minerals & Mill Stores, 98242 12777 westernrajkot@gmail.com
Rajkot 98242 01880 coreoil@hotmail.com
13 Mangalore Minerals Private Limited, | 824-2426696, 1@ Isand
Karnataka 824-2426634 fmpi@mmpisand.com
14 Hitech coated sands, Coimbatore 9489062140 | hitechcoatedsands@gmail.com
. 8605671888 ssplmilind.s@gmail.com
15 Silpa Sand Pvt Ltd, Maharashtra 9820138746 ssplprerna77@gmail.com
. . 7922871747
16 | Fincast foundry flux company, Gujarat 7922871155 fincast@foundryflux.com
. . ) 9825313900 .
17 Quality sand processing, Bhuj 0825040851 qualitysand@yahoo.com
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Quality checking Laboratories in India[18]:

Haryana

S1 | Name Contact Mail ID

1 | Kelsons Testing equipment, 9822112162 | response@kelsonssandtesting.com
Kolhapur, Maharashtra 9011243500

2 | Intertek India Pvt Ltd, Gurugram, 124 4503400 | poornesh.chaturvedi@intertek.com

3 | Indian Institute of Chemical
Technology, Hyderabad

Phenol Formaldehyde Resin Manufacturers in India [18]

S1 Name Contact Qmttly Mail ID CO{:H y}I; 2ny Website
1 Gargi Hiittenes-Albertus +91 (022) Inhouse gargi(@gargi- Large https://www.gargi-
Pvt. Ltd, Mumbai 25201596 india.com scale india.com/
) Coating & Coating 98214756659 | Inhouse | info@coatingsandco Large http://www.coatingsandco
(India) Pvt. Ltd. Mumbai | 821716801 atings.co.in scale atings.co.in
3 Amlt{ t”fil’l%rlrggrsaetts Pvt 9820919980 Inhouse ple@amityindia.com Msi(ilgm https.//WWW.r%Illmltymdla.CO
4 Resins and Plas‘tics Ltd, | 02261987000 | Outside info@resplast.com Medium https://www.resplast.com
Mumbai scale
Vijaya resins and 0822333033 | Inhouse | vijayaresin1968 Large . .
> ChemJichs, Maharashtra | 7738448811 : ymail.com e sca%e https://vijayaresins.com
Romit Resins Pvt Ltd, | 09820340472 | Inhouse | romitresins@gmail.c | Medium ) o
6 https://romitresins.com
Maharashtra om scale
7 Mercury Synthetic 093933 Inhouse | mercury@mercuryp Small http://www.mercurypheno
Resins, Telangana 98483 henochem.com scale chem.com
] Punashi Metals and 9079086312 | Outside hi 1 Medium
Alloys Limited, Haryana punashi@gmail.com scale
9 Esteem Industries, 8669968881 esteem@esteemindu | Medium https://www.esteem-
Mumbai stries.in scale india.com
Naphtha resins and 086 539-7151 f tharesi Small
10 chemicals Pvt Itd, m o@nélg m aresins scale

Karnataka
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Conclusion

Literature reviews have been conducted thoroughly to understand the chemistry, synthesis method
and manufacturing process of Phenol Formaldehyde resin and the production of Resin Coated
Sand (RCS) and its practical application in the field of foundry and other areas.

Our next part of this project is to investigate and gather data from different companies,
manufacturing units and testing laboratories which produce phenol-formaldehyde and resin-coated
sand and to visit those places to understand the limitations of guidelines in the current process to
collect samples for further characterization and analyzation to meet the required quality as per the
specifications and to ensure the standards.

Proposed Data Sampling Plan (7he organization listed in bold represents must needed visits
while those not in bold are optional and may be visited depending on data collection status):

1. Telangana region

1.

Visit to Shree Mahalaxmi Resin coated sand Pvt Ltd, Miyapur, Hyderabad for
resin coated sand (Industry)

Visit to Mercury Synthetic Resins, Telangana for phenol-formaldehyde resin
samples. (Industry)

Visit to Indian Institute of Chemical Technology, Hyderabad for
characterization and analysis of resin samples. (Academia)

2. Maharashtra region

4.

~

Visit to Gargi Hiittenes-Albertus Pvt. Ltd, Mumbai for phenol-formaldehyde
resin samples (Industry)

Visit to Coating & Coating (India) Pvt. Ltd. Mumbai for phenol-formaldehyde
resin samples (Industry)

Visit to Raysons Group, Kolhapur, Maharashtra for resin coated sand (Industry)
Visit to Samarth Metallurgicals, Kolhapur, Maharashtra

Visit to Kelsons Testing equipment, Kolhapur, Maharashtra for testing
(Commercial Laboratory)

3. Karnataka region

9.

Visit to Mangalore Minerals Private Limited, Karnataka for resin-coated sand
(Industry)

10. Visit to Naphtha resins and chemicals pvt ltd, Bangalore for phenol-

formaldehyde resin samples (Industry)

11. Visit to Railway Wheel Factor Bengaluru (Industry)

4. Rajasthan and Haryana region
12. Visit to Punashi Metals and Alloys Limited, Haryana for for phenol-

formaldehyde resin samples (Industry)

13. Visit to Qualicy Industries Pvt Ltd, Rajasthan for resin coated sand (Industry)
14. Visit to Adarsh Mines, Rajasthan for resin coated sand (Industry)
15. Visit to V.V enterprises, Bhiwadi, Alwar for resin coated sand (Industry)
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16. Visit to Intertek India Pvt Ltd, Gurugram, Haryana — testing (Commercial
Laboratory)
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STEPS TO ESTABLISH WEAR RATE OF GRINDING MEDIA

1. Keep a pre-determined charging quantity of grinding media by weight, size wise near the mill.

2. Completely empty out the mill and there should be nothing inside.

3. Before starting to load the mill with grinding media, make sure that there is sufficient quantity of coal in the mill (Near the drop point of grinding media) to absorb the impact of falling grinding media to prevent any damage to both liners & grinding media.

4. Load the smallest sized balls first & then bigger size. Follow other standard grinding media loading procedure as laid down by mill OEM.

5. Once the required quantity of grinding media is loaded, run the mill with low coal loading for few minutes and note down the current of mill motor.

6. The coal loading should be increased gradually so that optimum quantity of coal circulates in the milling circuit. Change / increase coal loading only after some time interval. (Mill motor Current will increase & then will gradually stabilize). Increase the coal load only after several minutes of mill run with stabilized current. This way, mill will stabilize within few hours with optimum output.

7. Based on reduction of mill motor current, indicating wear of grinding media, charge more grinding media in the mill to bring back the current level to original level. Repeat this exercise weekly / bi-monthly / monthly as per requirement. Always record the quantity of grinding media added.

8. Always run the mill with full load to avoid any un-necessary wear caused due to empty running of the mill.

9. During a period of 6-8 months time, note the quantity of make-up charge added and coal ground by the mill besides the total original charge that was added at startup of the mill.

The wear rate of grinding media can now be established as under: A	=	New charge in the beginning (Kgs.)

B	=	Total Make up balls added during experiment (Kgs.) C	=	Balls left in the mill (Kgs)

D	=	Total coal grinding during experiment (M.Ts.)



WEAR RATE (Gms/Ts)   =	(A + B) – C X 1000

	D

Note:   In case of drainage of balls not possible/feasible at the end of trial period, then the current level in the mill should be maintained at the initial level so that grinding media will be same as the charged media in beginning of the trial.

In this case, wear rate can be calculated as under:

WEAR RATE (Gms/Ts)   =	B X 1000	(B & D are same as above)

         D

During the experiment/trial, following care should be taken to establish the most accurate wear rate figure:

1. Coal fineness must be maintained at the same level throughout the experiment as per boiler requirement.

2. Empty running of mill without coal feed must be avoided. The mill motor should trip within 5 minutes of stopping of coal feeders.

3. Foreign material such as iron/metal pieces, rods, big boulders should not enter the mill.

4. During the experiment, there should not be variation in raw coal quality such as coal HGI & calorific value, moisture, coal size, ash contents etc.

5. Experiment should be done preferably in the mill having new set of liners.
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FOREWORD

High chrome grinding media balls are a crucial component in cement mills, responsible for effectively crushing and grinding the raw materials and clinker during the cement production process. These balls are made from high-quality alloy steel, which contains chromium as the main element, along with other alloying elements like carbon, manganese, and silicon.

The high chrome content in these grinding media balls provides excellent wear resistance, making them ideal for harsh and abrasive environments inside cement mills. They can withstand the impact and abrasion caused by the continuous grinding of raw materials and clinker, ensuring consistent and efficient comminution.

In formulation of this standard, assistance has been derived from the following:

a) ISO 21988: 2006 Abrasion resistant cast irons – Classifications, and

b) IS 6907: 1992 low allow cast steel grinding media specification.

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

HIGH CHROME GRINDING MEDIA BALL FOR CEMENT

MILLS − SPECIFICATION



1 SCOPE

This standard covers the requirements for high chrome grinding media ball for cement mills.

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 (relevant parts)

		Methods of chemical analysis of steels



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials



		IS 1586 : 2012

		Metallic materials - Rockwell Hardness Test



		IS 3343 : 1965

		Specification for natural moulding sand for use in foundries



		IS 6079 : 1989

		Low alloy cast steel grinding media - specification







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Lot

Ten tonnes or part thereof of high chrome grinding media balls for cement mills of one size, having similar composition and subjected to similar heat treatment.

4 SUPPLY OF MATERIALS

4.1 General requirements relating to supply of high chrome grinding media balls for cement mill shall be as laid down in IS 1387 .

5 PARTICULARS TO BE SPECIFIED WHILE ORDERING

5.1 For the benefit of the purchaser, particulars, to be specified while ordering for high chrome grinding media for cement mill are as given:

a) Material specification;

b) Tests required;

c) Weather the castings are to be inspected and tested in presence of purchaser’s representative;

d) Condition of delivery;

e) Any special requirement; and

f) Test reports, if required.



6 RAW MATERIALS

6.1 The scraps with various compositions of chromium may be used as raw material depending on the chemical composition required.

7 MANUFACTURING

7.1 The raw materials such as scraps, if used, shall be melted and mixed by induction melting or as such other process as may be agreed to between the purchaser and the manufacturer.

7.2 Sand casting shall be used for casting the grinding media and the specification for natural sand used shall be as laid down in IS 3343.

8 WORKMANSHIP AND FINISH

8.1 Grinding media shall be accurately moulded in accordance with the sizes and tolerances specified in the standard, or as agreed between the manufacturer and purchaser.

9 CHEMICAL COMPOSITION

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



                                               Table 1 Chemical Composition, Percent

(Clause 9.1, 9.2)

Constituent	Composition in Percentage

Carbon	1.8-3.6

Silicon	1.0 max

Manganese	0.5-1.5

Nickel	0.5 max

Chromium	10-28

Molybdenum	3.0 max

Sulphur	0.08 max

Phosphorus	0.06 max





9.2 The manufacturer shall carry out analysis from a sample of each melt and, if so specified by the purchaser at the time of enquiry and order, shall supply a test certificate of chemical analysis of the sample for each melt.

9.3 Chemicals not specified in Table 1 shall not be ordinarily added in melt and all reasonable precautions shall be taken to prevent contamination from the scrap, etc, to keep as low as practicable.

9.3.1 Analysis and reporting of analysis in the rest certificates for residual elements shall be done only when so specified by the purchaser in the enquiry and order. However, the manufacturer shall ensure that the residual elements are within the limits specified.

10  FREEDOM FROM DEFECTS

10.1 All grinding media shall be free from any surface or subsurface defects that affect the utility of castings. No surface conditioning, except grinding shall be permissible.

10.2 The ball sample should be checked for any surface or subsurface defects after rotating the sample in an empty test mill for 18 hours.

11 WEAR RESISTANCE

11.1 The consumption rate of balls when calculated in grams per ton of cement should be between 2.2 to 50 grams per ton of cement or as agreed to between the purchaser and the manufacturer. Recommended procedure to determine consumption rate of balls is given at Annex B.

12.1 Grinding media shall be cast in the following sizes:







		SI No.

		Balls, Dia (mm)



		i)

		25



		ii)

		17



		iii)

		20



		iv)

		22



		v)

		25



		vi)

		30



		vii)

		35



		viii)

		40



		ix)

		50



		x)

		60



		xi)

		65



		xii)

		70



		xiii)

		75



		xiv)

		80



		xv)

		90







12.2 Grinding media may also be cast in other sizes as agreed to between the purchaser and the manufacturer.

13 TOLERANCE ON SIZE

13.1 Variation in sizes shall not exceed the following limits:



		Sl no.

		Shape and Size

		Tolerance on Diameter, mm



		i) 

		Balls for sizes less than 25 mm

		± 1. 5



		ii) 

		Balls for sizes 25 to 30 mm

		± 2.5



		iii) 

		Balls for sizes 40 to 80 mm

		± 3.0



		iv) 

		Balls for sizes 90 mm

		±3.5











14 HEAT TREATMENT

14.1 All grinding media shall be suitably heat treated to obtain the required hardness and microstructure.

14.2 Grinding media larger than or equal to 60 mm shall be suitably heat tempered to increase the required toughness.

15 HARDNESS

15.1 When tested in accordance with IS 1586, the hardness at any point across the cross section of the ball shall not be less than 53 HRC.

15.2 The purchaser may, at his discretion, agree to test the hardness of the balls on the surface instead of across the section, provided the supplier is able to demonstrate to the satisfaction of the purchaser the existence of a definite correlation between the hardness at the surface and across the section.

16 MICROSTRUCTURE

16.1 Microstructure shall be free from any carbide network.

17 SAMPLING

17.1 Methods of sampling of grinding media and the criteria for conformity shall be as given in Annex A.

18 PACKING

18.1 The material can be supplied in drums, preferably of size 1 tonne, bags of various sizes or any such other method as may be agreed between the manufacturer and purchaser.

19 MARKING

19.1 In case the material is not supplied in loose condition the container or bag shall be legibly marked with the following:

a) Name of the manufacturer or trade mark,

b) Name of the purchaser, and

c) Size of the grinding media ball.

19.2 In case the material is supplied loose, the method of identification shall be mutually agreed upon at the time of enquiry and order.

19.3 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.

20 WASTE DISPOSAL

20.1 The sand dust produced during the moulding process shall be recycled and rest shall be collected by dust collectors and used in landfills or making bricks along with the waste bags produced, if being used for packing.

20.2 The slag produced during the manufacturing process shall be supplied to cement plants as and when demand arises.









    

                                         ANNEX A

(Clause 17.1)

B-1 VISUAL AND DIMENSIONAL CHARACTERISTICS

B-1.1 Sampling and criteria for conforming to the visual and dimensional characteristics for the balls shall be as laid down in IS 6079 (B-1).

B-2 HARDNESS AND MICROSTRUCTURE

B-2.1 Sampling and criteria for conforming to the hardness and microstructure characteristics for the balls shall be as laid down in IS 6079 (B-2.1, B-2.2).

B-2.2 Notwithstanding anything stated above, if any of the individual balls in the selected sample shows a hardness less than 53 HRC or has a continuous network of carbides in an area exceeding ⅙ of the area of field of view when view through a microscope at X 100 shall deemed to be not conforming to the standard and not acceptable.

B-3 RE-INSPECTION

B-3.1 The manufacturer has the right, if he so desires, to sort the balls in the rejected lot by 100 percent inspection and to put up a revised lot for re-inspection.







































ANNEX B

(Clause 11.1)



Recommended procedure to determine consumption rate of balls

1. Keep a pre-determined charging quantity of grinding media by weight, size wise near the mill.

2. Completely empty out the mill and there should be nothing inside.

3. Before starting to load the mill with grinding media, make sure that there is sufficient quantity of coal in the mill (Near the drop point of grinding media) to absorb the impact of falling grinding media to prevent any damage to both liners & grinding media.

4. Load the smallest sized balls first & then bigger size. Follow other standard grinding media loading procedure as laid down by mill OEM.

5. Once the required quantity of grinding media is loaded, run the mill with low coal loading for few minutes and note down the current of mill motor.

6. The coal loading should be increased gradually so that optimum quantity of coal circulates in the milling circuit. Change / increase coal loading only after some time interval. (Mill motor Current will increase & then will gradually stabilize). Increase the coal load only after several minutes of mill run with stabilized current. This way, mill will stabilize within few hours with optimum output.

7. Based on reduction of mill motor current, indicating wear of grinding media, charge more grinding media in the mill to bring back the current level to original level. Repeat this exercise weekly / bi-monthly / monthly as per requirement. Always record the quantity of grinding media added.

8. Always run the mill with full load to avoid any un-necessary wear caused due to empty running of the mill.

9. During a period of 6-8 month time, note the quantity of make-up charge added and coal ground by the mill besides the total original charge that was added at startup of the mill.

The wear rate of grinding media can now be established as under: 

A	=	New charge in the beginning (Kg)

B	=	Total Make up balls added during experiment (Kg)

 C	=	Balls left in the mill (Kg)

D	=	Total coal grinding during experiment (M.Ts.)



WEAR RATE (Gms/Ts)   =	(A + B) – C X 1000

	D

Note:  In case of drainage of balls not possible/feasible at the end of trial period, then the current level in the mill should be maintained at the initial level so that grinding media will be same as the charged media in beginning of the trial. 



In this case, wear rate can be calculated as under:

WEAR RATE (Gms/Ts)   =	B X 1000	(B & D are same as above)

         D

During the experiment/trial, following care should be taken to establish the most accurate wear rate figure:

1. Coal fineness must be maintained at the same level throughout the experiment as per boiler requirement.

2. Empty running of mill without coal feed must be avoided. The mill motor should trip within 5 minutes of stopping of coal feeders.

3. Foreign material such as iron/metal pieces, rods, big boulders should not enter the mill.

4. During the experiment, there should not be variation in raw coal quality such as coal HGI & calorific value, moisture, coal size, ash contents etc.

5. Experiment should be done preferably in the mill having new set of liners.
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FOREWORD

This Indian Standard (First Revision) subject to its finalization is to be adopted by the Bureau of Indian Standards on recommendation of Foundry and steel casting Sectional Committee and approval of Metallurgical Engineering Division Council.

This standard was published in 1977. This revision (First Revision)  has been brought out to bring the standard in the latest style and format of the Indian Standards. In addition, the following changes have been made: 

a) Reference clause has been added;

b) In clause 5, Editorial change has been made;

c) Marking clause has been modified

A majority of raw materials used in foundries as sand binders, for example, bentonite, dextrines, core oils, shell resins, hot box resins, air hardening oils, etc, are tested by preparing a standard sand mix and testing its physical properties. These properties, apart from depending upon the quality of the raw materials under test, are affected by the equality of sand used for the purpose of testing. It has, therefore, been decided to formulate an Indian Standard on standard sand with a well-defined sieve analysis to check the quality of binders. This sand is very conveniently prepared from the raw silica sand conforming to IS 1987, available from different sources in the country.

For determining the fineness of standard silica sand, the aperture sixes are based on IS 460 (Part 3): 2020. Where IS Sieves are not available, other equivalent standard sieves may be used. For the purpose of comparison, the corresponding BS and ASTM test sieve numbers are given in Appendix 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)’. A 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

STANDARD SILICA SAND FOR RAW MATERIAL TESTING IN FOUNDARY - SPECIFICATION

 ( First Revision of IS 3018 )

1 SCOPE 

This standard covers the quality requirements of standard sand to be used for testing of foundry raw materials.

2 REFERENCE 

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 1387 : 1993

		General requirements for the supply of metallurgical materials (Second Revision)



		IS 1987 : 2002 

		High silica sand for use in foundries - Specification (Second Revision)



		IS 1918 : 1966

		Methods of physical tests for foundry sands



		IS 1811 : 1984

		Methods of sampling foundry sand (First Revision)





3 SUPPLY OF MATERIAL 

General requirements relating to supply of standard sand to this specification shall be as laid down in IS 1387. 

4 MANUFACTURE

The sand shall be obtained by manual or mechanized washing and grading of high silica sand conforming to Grade A 300/150 of IS 1987.

5 CHEMICAL COMPOSITION 

The chemical composition of standard sand shall conform to Grade A high silica sand as specified in IS  1987.

6 MOISTURE CONTENT 

Moisture content of standard sand shall not exceed 0.1 percent (see Appendix B). 

7 CLAY CONTENT 

The clay content of standard sand, when tested in accordance with the procedure specified in IS  1918 shall be 0.2 percent (max) 

8 SINTERING TEMPERATURE 

Sintering temperature A, when, measured with the platinum ribbon method as specified in 18.2 of IS  1918 shall be 1 685°C (min). Alternatively, the refractoriness may be measured by the method given in Appendix B. The material shall pass the test. 

9 CHEMICAL BEHAVIOUR 

The sand shall be almost neutral. The hydrochloric acid demand value, when tested in accordance with the procedure given in Appendix B, shall not exceed 8 mg/100 g of sand. 

10 GRAIN SHAPE 

10.1 Sand grains shall be round as far as possible having no compounded grains and fissures (cracks). 

10.1.1 The degree of angularity, when determined in accordance with the procedure given in Appendix B, shall be 1.4 to 1.5.

11 GRAIN FINENESS 

11.1 The sieve grading shall be as given in Table 1.

		IS SIEVE MICRONS

		PERCENT RETAINED



		(1) 

		(2) 



		600

		1 Max



		425

		9 to 14



		300

		20 to 30



		212

		30 to 40



		150

		15 to 25



		106

		2.0 Max



		75

		1.0 Max



		Pan

		0.1 Max





11.2 Grain Fineness Parameters 

The parameters theoretical specific surface , theoretical specific grain number , representative diameter  , variation from hypothetical uniform sphere model , calculated as specified in Appendix B shall have the following values: 

mm2/g

 mm2/g

mm

 %

Fineness number shall be between 48 to 52. 

12 SAMPLING 

Representative samples shall be drawn according to the scheme of sampling given in IS 1811. 

13 PACKING 

The material shall be packed in polythene-lined gunny bags of 50 kg capacity. 

14 MARKING 

14.1 The material shall be marked with the following:

a) Indication of the source of manufacture;

b) Quantity;

c) Batch No;

d) Date of manufacture; and

e) Shelf life, if required.

14.2 BIS Certification Marking

The products(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provision of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the product may be marked with the Standard Mark.






APPENDIX A

( Foreword )

COMPARATIVE SIEVE DESIGNATIONS OF IS, BS AND

ASTM TEST SIEVES



		IS Sieve (micron)

		BS Test Sieve

		ASTM Test Sieve



		(1) 

		(2) 

		(3) 



		600

		25

		30



		425

		36

		40



		300

		52

		50



		212

		72

		70



		150

		100

		100



		106

		150

		140



		75

		200

		200
















APPENDIX B 

(Clauses 6, 8, 9, 10.1.1 and 11.2)

TEST METHODS OF STANDARD SILICA SAND

B-1 MOISTURE CONTENT

B-1.1 Fifty grams of silica sand is weighed in the state supplied, to an accuracy of 0.001 g. The sample is then transferred, without loss, into a flat basin, and oven-dried at 105°C until a constant weight is reached. Following this, the sample is cooled in a desiccator and then weighed. Loss in mass between the initial and the final masses is converted into a percentage value. The water content thus found is indicated at an accuracy of 0.01 percent. 

B-2 REFRACTORINESS 

B-2.1 A muffle furnace is required for testing the refractoriness of a sample. The heating chamber is formed by a silicon-carbide tube. The furnace temperature should be controllable to 1 400°C so that the temperature does not deviate by more than ± 10°C. 

B-2.1.1 The silica sand sample is placed in bulk into a porcelain boat (74 to 85 mm long and 10 to 13 mm wide) and pushed into the furnace tube pre-heated to 1 400°C. of a fire-clay plug. The furnace tube is then sealed by means as soon as the testing temperature has again been reached, the sample is left to soak for 5 minutes. The boat is then taken out and placed on a refractory base for cooling. Using a needle, the silica sand is examined under a microscope to see what extent glazing and sintering has taken place. The silica sand, however, should not show any thermal degradation of this nature. 

B-3 CHEMICAL BEHAVIOUR 

B-3.1 To assess chemical reactivity, 50 g of dried silica sand is weighed to an accuracy of 0.1 g. The sample is stirred in a beaker by means of a magnet stirrer for 5 minutes at ambient temperature, together with 50 ml of distilled water and 50 ml of N/10 HCl. After allowing the sample to soak for an hour, back-titration is effected with N/10 NaOH until the end point is reached. Consumption of N/10 HCl by the sand sample, converted into mg/100 g of sand shall be reported. 

B-3.1.1 It is necessary to control that 50 ml of N/10 HCl in 50 ml of distilled water will neutralize exactly 50 ml of N/10 NaOH otherwise. a corresponding factor should be taken into account. 

B-4 GRAIN FINENESS PARAMETERS 

B-4.1 The parameters specified in 10.2 shall be calculated from the screen analysis as given in B-4.1.1 to B-4.1.3. 

B-4.1.1 Average diameters of the individual screen factions dm are calculated by taking the arithmetic mean, based on the mesh sizes of two consecutive test screens. The mass retained g1 on the respective sieves are multiplied by the factors M1 for the theoretical surface and Ms for the theoretical grain number. 

The factors are as follows:

 (mm2/g)

where  is relative density of silica sand and is equal to 0.002 65 g/mm3.

 (particles per g)

Where, is in mm

B-4.1.2 The resulting theoretical surface, and theoretical grain numbers, respectively, of all volume portions are added together. The division of the sums by the total grain mass results in the theoretical specific surface  (mm2/g) and the theoretical specific grain number (particles per g) 

B-4.1.3 The two other properties of the granular constituents are then calculated as follows: Representative diameter  (mm)

Variation from a hypothetical uniform sphere sample  (percent)

 = specific surface of a uniform-sphere sample with the same representative diameter  as that of the test sample 

 (mm2/g)



In addition, the fineness number can be calculated as follows: 

Fineness number = 

B-4.1.4 Table 2 gives a sample calculation of the parameters for a typical screen analysis. 

B-5 DEGREE OF ANGULARITY 

B-5.1 The degree of angularity is defined as the ratio of real specific surface to the theoretical specific surface. The theoretical specific surface shall be calculated as given in B-4. The real specific surface area of the sand is determined by a method based on rate of air filtration through a column of sand under test. 

B-5.1.1 Any of the standard apparatus available for the purpose may be used. The measurement shall be carried out as per instructions of the apparatus manufacturers.

		Sl. No. 

		IS SEIVE

Microns

		RETENTION ON THE SIEVE

		GRAIN SIZE Class

		Mean Dia

		Multiplier 

M1i

		Multiplier 

M2i

		gi x M1i

		gi x M2i



		(1) 

		(2) 

		(3) 

		(4) 

		(5) 

		(6) 

		(7) 

		(8) 

		(9) 



		i) 

		600

		1.0

		850 to 600

		0.725

		31.2 × 102

		0.19 × 104

		31.2 × 102

		0.19 × 104



		ii) 

		425

		10.0

		600 to 425

		0.512

		44.2 × 102

		0.54 × 104

		442.0 × 102

		5.40 × 104



		iii) 

		300

		25.0

		425 to 300

		0.362

		62.5 × 102

		1.52 × 104

		1 562.5 × 102

		38.0× 104



		iv) 

		212

		38.9

		300 to 212

		0.256

		88.4 × 102

		4.30 × 104

		3 435.8 × 102

		167.20 × 104



		v) 

		150

		22.0

		212 to 1 450

		0.181

		125.0× 102

		12.16 × 104

		2 750.0 × 102

		267.52 × 104



		vi) 

		106

		2.0

		150 to 105

		0.128

		176.8× 102

		34.38 × 104

		353.6 × 102

		68.76 × 104



		vii) 

		75

		1.0

		106 to 75

		0.90

		251.5× 102

		98.91 × 104

		251.5 × 102

		98.91 × 104



		viii) 

		Pan

		0.1

		75 to 52

		0.064

		353.7× 102

		275.07 × 104

		35.37 × 102

		27.51 × 104



		

		

		100.0

		

		

		

		Total

		8 862 × 102

		673.49 × 104



		

		

		

		

		

		

		

		

		



		

		  mm2/g 

 particles per g



                              Fineness No. = 8 861.97 x 0.005 7 = 50.51



		 mm2/g

 %
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Indian Standard



SPECIFICATION FOR

STEEL / IRON - SHOT / GRIT USE FOR

BLAST CLEANING AND SHOT PEENING



(Indegeneous Standard)





(Incorporating Amendment No. – x )

 

Foundry and Steel Casting Sectional committee, MTD 14 

FOREWORD  

This Indian Standard is the Integrated Standard of “Steel / Iron – Shot / Grit use for Blast Cleaning and Shot Peening applications” was adopted by Bureau of Indian Standards, after the draft finalized by the Foundry and Steel Castings Sectional Committee had been approved by the Metallurgical Engineering Division Council. 

 

In the formulation of this standard, the following three different standards are deleting here and one integrated standard prepared to  meet  the  requirements of  not  only  foundry  industry  but  for  all  manufacturing  and engineering  industries  in  the  country, they  are  doing  blast  cleaning  and  shot  peening  activities. 

a. IS : 4606 – 1983 : Specification for steel shot for use in foundries 

b. IS : 4683 – 1968 : Specification for chilled iron shot and grit for use in foundries 

c. IS : 5873 – 1970 : Specification for steel cut-wire shots for use in foundries 

In the formulation of this standard, considerable assistance has been derived from the following publication: a) BSCRA – British Steel Castings Research Association (UK),   

b) BS 2451:1963 – British Standards Institution,   

c) SAE J441 – Society of Automotive Engineers, Inc., New York, USA.,  

d) AMS 2431 – Aerospace Material Specification USA. 

e) ASTM E11 - American Society for Testing and Materials 

f) ISO 3310-1 - Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire cloth 

 

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))’.  

 

 

 	 







SPECIFICATION FOR

STEEL / IRON - SHOT / GRIT USE FOR

BLAST CLEANING AND SHOT PEENING

 

1. SCOPE 

1.1 This Indian Standard covers the requirements for Steel / Iron – Shot / Grit abrasives use for Blast Cleaning and Shot Peening Applications. 

1.2 Classification: Steel / Iron – Shot / Grit shall be of the following types as specified: 

Type-A - Cast Steel shot 

Type-B - Cast Iron (shot and grit) 

Type-C - Steel Cut Wire (shot only) 

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 

 

		Methods for chemical analysis of steels 



		Part 1 

		(Methods for chemical analysis of steels: Part 1 determination of carbon by volumetric method (For Carbon 0.05to 2.50 Percent) (Third Revision)) 



		Part 2 

		Methods for chemical analysis of steels part 2 determination of manganese in plain - Carbon and low alloy steels by arsenite method (Third Revision) 



		Part 3 

		Methods for chemical analysis of steels: Part 3 determination of phosphorus by alkali metric method (Third Revision) 



		Part 4 

		Method for chemical analysis of steels: Part 4 determination of total carbon by gravimetric method (For Carbon R 0.1 Percent) (Third Revision) 



		Part 8 

		Methods for chemical analysis of steels: Part 8 determination of silicon by the gravimetric method (For Silicon 0.05 To 5.00 Percent) (Third Revision) 



		Part 9 

		Methods for chemical analysis of steels : Part 9 determination of Sulphur by evolution method (For Sulphur 0.01 To 0.25 Percent) (Third Revision) 



		IS 460 

		 



		Part 1 

		Test Sieves — Specification Part 1 Wire Cloth Test Sieves ( Fourth Revision ) 



		IS 1387 

		General requirements for the supply of metallurgical materials (second revision) 



		IS 1501 (Part 1) 

		Method For Vickers Hardness Test for Metallic Materials 



		IS 4454 

		 



		Part 1 

		Steel wire for mechanical springs - Specification: 

Part 1 cold drawn unalloyed steel wire (Third Revision) 



		IS 4905 

		Random sampling and randomization procedures (First Revision) 



		IS 7887 

		Mild steel wire rod for general engineering purposes - Specification (First Revision) 





 

3. DESIGNATION AND GRADING 

3.1 The Grades shall be designated as follows:  

3.1.1 Steel shot (Type - A) shall  be  designated  as  S-S or S and graded by the shot number which represents the aperture size of the retaining screen in thousandths of a mm (see Table 4). 

3.1.2 Iron shot (Type - B) shall be designated as S-C and graded by the shot number which is the aperture size of the retaining screen in thousandths of a mm. and Iron grit (Type - B) shall be designated as G-C and graded by the grit number which is the aperture size of the retaining screen in thousandths of a millimeter (see Table 4).   

3.1.3 Steel cut-wire shots (Type - C) shall be designated as S-CW and graded by the shot number which represents the mean diameter of the wire in millimeters from which it is made. 

 

		

		Table 1 

Steel / Iron – Shot / Grit Grades and Numbers 

(Clause 3.1 and 7.1) 

		

		



		Type – A 

		Type – B 

		Type – C 

		Shot 

Peening No. 

		Size 

In 

Inch. 

		Size 

In 

mm. 



		Shot Degn. 

		Shot No. 

		Shot Degn. 

		Grit Degn. 

		Grit No. 

		Cut Wire 

Degn. 

		Cut 

Wire No. 

		

		

		



		S-S  100 

		S-40 

		S-C  100 

		G-C  10 

		G-120 

		S-CW 10 

		CW-4 

		P-4 

		0.0039 

		0.100 



		S-S  200 

		S-70 

		S-C  200 

		G-C  20 

		G-80 

		S-CW 20 

		CW-8 

		P-8 

		0.0079 

		0.200 



		S-S  300 

		S-110 

		S-C  300 

		G-C  30 

		G-50 

		S-CW 30 

		CW-12 

		P-11 

		0.0118 

		0.300 



		S-S  360 

		S-140 

		S-C  360 

		G-C  36 

		G-45 

		S-CW 36 

		CW-14 

		P-13 

		0.0142 

		0.360 



		S-S  430 

		S-170 

		S-C  430 

		G-C  43 

		G-40 

		S-CW 43 

		CW-17 

		P-16 

		0.0169 

		0.430 



		S-S  510 

		S-200 

		S-C  510 

		G-C  51 

		G-35 

		S-CW 50 

		CW-20 

		P-19 

		0.0201 

		0.510 



		S-S  580 

		S-230 

		S-C  580 

		G-C  58 

		G-30 

		S-CW 60 

		CW-23 

		P-23 

		0.0228 

		0.580 



		S-S  710 

		S-280 

		S-C  710 

		G-C  71 

		G-25 

		S-CW 71 

		CW-28 

		P-28 

		0.0280 

		0.710 



		S-S  810 

		S-330 

		S-C  810 

		G-C  81 

		G-20 

		S-CW 80 

		CW-32 

		P-33 

		0.0319 

		0.810 



		S-S  890 

		S-360 

		S-C  890 

		G-C  89 

		G-19 

		S-CW 90 

		CW-35 

		P-35 

		0.0350 

		0.890 



		S-S 1040 

		S-390 

		S-C 1040 

		G-C 104 

		G-18 

		S-

CW106 

		CW-41 

		P-39 

		0.0409 

		1.040 



		S-S 1190 

		S-460 

		S-C 1190 

		G-C 119 

		G-16 

		S-

CW118 

		CW-47 

		P-46 

		0.0469 

		1.190 



		S-S 1370 

		S-550 

		S-C 1370 

		G-C 137 

		G-14 

		S-

CW135 

		CW-54 

		P-55 

		0.0539 

		1.370 



		S-S 1590 

		S-660 

		S-C 1590 

		G-C 159 

		G-13 

		S-

CW160 

		CW-62 

		P-62 

		0.0625 

		1.590 



		S-S 1800 

		S-710 

		S-C 1800 

		G-C 180 

		G-12 

		S-

CW180 

		CW-71 

		P-71 

		0.0709 

		1.800 



		S-S 2000 

		S-780 

		S-C 2000 

		G-C 200 

		G-10 

		S-

CW200 

		CW-79 

		P-78 

		0.0787 

		2.000 



		S-S 2380 

		S-930 

		S-C 2380 

		G-C 238 

		G-8 

		S-

CW238 

		CW-94 

		P-93 

		0.0937 

		2.380 



		S-S 2820 

		S-1110 

		S-C 2820 

		G-C 282 

		G-7 

		S-

CW282 

		CW-

111 

		P-111 

		0.1110 

		2.820 



		S-S 3350 

		S-1320 

		S-C 3350 

		G-C 335 

		G-6 

		S-

CW335 

		CW-

132 

		P-132 

		0.1319 

		3.350 





 

4. SUPPLY OF MATERIAL 

4.1 General requirements relating to the supply of steel / iron – shot / grit, shall be as laid down in IS 1387 (General requirements for the supply of metallurgical material (Second Revision)). 

5. MATERIAL 

5.1 The steel shot (Type - A) shall be manufactured by atomizing molten steel into random sizes  of steel using a suitable heat treatment procedure.  

5.2 The iron shot and grit (Type - B) shall  be  made  from  cast  iron  with  a  carbon  content  in excess of 1.7 percent and of such type that the shot and grit having been chilled shall  have a white iron structure.  

5.3 Steel cut - wire shots (Type - C) shall be made from drawn wire (cold processed – corrosion resisting steel wire) in three type of grades in carbon steel i.e. 

a) Grade I: Made from low carbon (mild) steel wire   as per IS 7887 (Mild steel wire rod for general engineering purposes-specification)  

b) Grade II: Made from medium carbon steel wire  as per IS 4454 (Part-1) ( Steel wire for mechanical springs specification )  Ref. Std.: SAE J441 ( Materials Practice – An American National Standard )  

AMS 2431/3B ( Aerospace Material Specification ) 

c) Grade III: Made from High carbon steel wire  as per IS 4454 (Part-1) ( Steel wire for mechanical springs specification )  Ref. Std.: SAE J441 ( Materials Practice – An American National Standard )AMS 2431/8 ( Aerospace Material Specification )  

5.3.1 Stainless steel cut - wire shot shall be made from drawn wire (cold processed – corrosion resisting steel wire) in following grades, i.e. 

a) Grade–302/304: Ref. Std.: SAE J441( Materials Practice – An American National Standard )                       AMS 2431/4C ( Aerospace Material Specification ) 

5.2 Cut wire shot shall be free from dust, oil, grease, wire drawing lubricants or other contaminants. The shot shall be free from shear cracks and laps, shall not contain excessive seams or burrs, and shall be perused or otherwise conditioned to eliminate sharp edges and shall form ball shaped shot. Some partially conditioned shot shall be acceptable provided the edges are rounded and the weight of 50 pieces or length of 10 pieces meet the limits as per standard. 

6. CHEMICAL COMPOSITION 

6.1  The material, when tested in accordance with the method given in IS 228 (Methods of chemical  analysis of  pig iron, cast iron  and  plain carbon  and low-alloy steels), shall have the following chemical composition : Table 2 

Chemical Composition, Percentage 

Clause 6.1 

		Constituent 

% 

		Type - A 

		Type - B 

		Type - C 

		

		



		

		

		

		Carbon Steel - CWS 

		

		Stainless  

Steel - CWS 



		

		

		

		Grade-I 

		Grade-II 

		Grade-III 

		Gr-302/304 



		Carbon 

		0.60to1.25 

		2.75to3.60 

		0.23 max. 

		0.35to0.75 

		0.75to1.00 

		0.15 max. 



		Manganese 

		1.25 max. 

		0.50 max. 

		0.60 max. 

		0.80 max. 

		1.20 max. 

		2.00 max. 



		Silicon 

		0.20to1.10 

		2.20 max. 

		0.30 max. 

		0.10to0.35 

		0.10to0.35 

		1.00 max. 



		Sulfur 

		0.08 max. 

		0.20 max. 

		0.055max. 

		0.050max. 

		0.050max. 

		0.030 max. 



		Phosphorous 

		0.08 max. 

		0.30 max. 

		0.055max. 

		0.050max. 

		0.050max. 

		0.045 max. 



		Chromium 

		N/A 

		N/A 

		N/A 

		N/A 

		N/A 

		17.00to20.00 



		Nickel 

		N/A 

		N/A 

		N/A 

		N/A 

		N/A 

		8.00to11.00 





 

7. SHAPE 

7.1 Steel shot (Type – A) shall as far as practicable be spherical and solid and shall not contain more than 5 percent of tails, irregular, elongated and angular particles. 

7.1 Iron shots and grit  (Type – B)  the particles shall  show  good  angularity  of  form  with  sharp cutting edges and shall be substantially free from ‘half - rounds’ (that is, shot split in half only). Its  produced  by  crushing  cast  iron  or  heat  treated  cast  steel, and  shall  be  free  as  far  as practicable from rounded particles. 

7.1 Steel cut-wire shots (Type - C) shall be predominantly spherical as a result of conditioning or rounding. Conditioning or rounding is accomplished by impacting the as-cut wire cylinders against a hardened target until a predominantly round shape has been obtained. In the cut wire shot, shapes shall be as per following figure (acceptable shapes, marginal shapes and unacceptable shapes). 

 

		ACCEPTABLE  SHAPES 

Fully Conditioned Particles 

 

		 



		 



		 



		 





		MARGINAL  SHAPES 

Partially Conditioned Particles 

 

		 



		 



		 



		 





		UNACCEPTABLE  SHAPE 

Unconditioned Particles 

 

		 



		 



		 



		 







 

Fig.1: Acceptable, Marginal and Unacceptable shapes of Shots and Grits 

 

7.2 Alternative methods of inspection for shape are permitted provided that they can be correlated to the optical method and are acceptable to purchaser. 

8. SIZE 

8.1 Steel  shot ( Type – A )  size  shall  be  determined  by  testing  with  sieves  complying  with IS : 460 ( part I ) - 1978  (Specification for test sieves : part I wire cloth test sieves – second revision). The proportions retained and passed shall comply with the requirements given in Table 4 for each grade of material.  

Example: In case of steel shot grade S-930, the whole sample has to passes through 1.8mm IS Sieve. At most 5 percent is retained on 1.59mm IS Sieve. At least 85 percent is retained on 1.37mm IS Sieve. At most 12 percent passes through 1.19mm IS Sieve and at most 3 percent is retained on pan. 

8.2 Iron  shot & grit (Type - B), the  particles  size  shall  be  determined  by  testing  with  sieves complying  with  IS : 460  (part I) - 1978. The proportions retained and passed shall comply with the limits given in Table 4 for each grade of material. 

Example: as given IS 4683 

8.3 Steel cut - wire shots (Type - C) shall be made from drawn wire of the diameters given in Table 3.  

8.3.1 Shot sizes varying from those given in the Table 3 may also be   supplied by agreement between the purchaser and the manufacturer.  

8.3.2 The  combined length of 10 random steel  cut - wire  shot  particles  when mounted, ground and polished to the center line of the cylinder longitudinal cross-section shall be within the limits given in Table 3. 

9. WEIGHT 

9.1 The weight of steel shot only applicable for cut wire shot. The total weight of 50 random particles shall be within the limits specified in Table 3. 

TABLE – 3: DIAMETERS, LENGTH AND WEIGHT LIMITS FOR STEEL CUT – WIRE SHOTS 

Clause 8.3 

		Grade Designation 

		Wire Diameter 

		Length of 10 Pieces 

		Weight of 50 Pieces 



		S-CW 260 

		2.60 ± 0.100 mm. 

		26.00 ± 1.50 mm. 

		4.130 – 5.050 g. 



		S-CW 200 

		2.00 ± 0.100 mm. 

		20.00 ± 1.50 mm. 

		2.430 – 2.970 g. 



		S-CW 180 

		1.80 ± 0.050 mm. 

		18.00 ± 1.00 mm. 

		1.630 – 1.990 g. 



		S-CW 160 

		1.60 ± 0.050 mm. 

		16.00 ± 1.00 mm. 

		1.110 – 1.430 g. 



		S-CW 135 

		1.35 ± 0.050 mm. 

		13.50 ± 1.00 mm. 

		0.680 – 0.910 g. 



		S-CW 118 

		1.18 ± 0.050 mm. 

		11.80 ± 1.00 mm. 

		0.430 – 0.600 g. 



		S-CW 106 

		1.06 ± 0.050 mm. 

		10.60 ± 1.00 mm. 

		0.300 – 0.440 g. 



		S-CW  90 

		0.90 ± 0.025 mm. 

		  9.00 ± 0.75 mm. 

		0.200 – 0.260 g. 



		S-CW  80 

		0.80 ± 0.025 mm. 

		  8.00 ± 0.75 mm. 

		0.130 – 0.180 g. 



		S-CW  71 

		0.71 ± 0.025 mm. 

		  7.10 ± 0.75 mm. 

		0.090 – 0.130 g. 



		S-CW  60 

		0.60 ± 0.025 mm. 

		  6.00 ± 0.50 mm. 

		0.060 – 0.080 g. 



		S-CW  50 

		0.50 ± 0.025 mm. 

		  5.00 ± 0.50 mm. 

		0.030 – 0.050 g. 



		S-CW  40 

		0.40 ± 0.025 mm. 

		  4.00 ± 0.50 mm. 

		0.020 – 0.028 g. 



		S-CW  30 

		0.30 ± 0.025 mm. 

		  3.00 ± 0.50 mm. 

		0.005 – 0.010 g. 





 

TABLE – 4: SIEVE ANALYSIS OF STEEL/IRON – SHOT/GRIT 

Clause 8.1 and 8.2 

		

		

		

		

		

		

		STEEL / IRON  SHOT  NUMBER 

		

		

		

		

		

		



		S-

1110 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-930 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-780 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-710 

		12mn 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-660 

		 

		12mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-550 

		 

		 

		12mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-460 

		 

		 

		 

		12mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-390 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 



		S-360 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 



		S-330 

		 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 



		S-280 

		 

		 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 



		S-230 

		 

		 

		 

		 

		 

		 

		 

		 

		11mx 

		75mn 

		10mx 

		Pass 

		 

		 

		 

		 



		S-200 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 

		 

		 



		S-170 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 

		 



		S-140 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 



		S-110 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 



		S- 70 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 



		S- 40 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 



		PAN 

		3 mx 

		3 mx 

		3 mx 

		4 mx 

		4 mx 

		4 mx 

		4 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		7 mx 

		7 mx 

		7 mx 

		10mx 



		SCRN 

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		MM 

		2.000 

		1.800 

		1.590 

		1.370 

		1.190 

		1.040 

		0.890 

		0.810 

		0.710 

		0.580 

		0.510 

		0.430 

		0.360 

		0.300 

		0.200 

		0.100 



		SCRN 

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		INCH 

		.0787 

		.0709 

		.0625 

		.0539 

		.0469 

		.0409 

		.0350 

		.0319 

		.0280 

		.0228 

		.0201 

		.0169 

		.0142 

		.0118 

		.0079 

		.0039 



		G- 07 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 08 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 10 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 12 

		12mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 13 

		 

		12mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 14 

		 

		 

		12mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 16 

		 

		 

		 

		12mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 18 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 19 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 



		G- 20 

		 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 



		G- 25 

		 

		 

		 

		 

		 

		 

		 

		11mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 



		G- 30 

		 

		 

		 

		 

		 

		 

		 

		 

		11mx 

		75mn 

		10mx 

		Pass 

		 

		 

		 

		 



		G- 35 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 

		 

		 



		G- 40 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 

		 



		G- 45 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 

		 



		G- 50 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 

		Pass 



		G- 80 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 

		10mx 



		G-120 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		12mx 

		75mn 



		PAN 

		3 mx 

		3 mx 

		3 mx 

		4 mx 

		4 mx 

		4 mx 

		4 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		7 mx 

		7 mx 

		7 mx 

		10mx 



		

		

		

		

		

		

		STEEL / IRON  GRIT  NUMBER 

		

		

		

		

		

		





 

Note1: All figures given under the column, heading shot number refer to percentage retained.   mn – minimum and mx – maximum 

Note2: When IS sieves are not available, equivalent BS or ASTM sieves specified in Appendix A may be used. 

9.2 Sieve Procedure: A 100g sample shall be placed on a stack of three or four 8 inch diameter screens, depending on media and size. The rotating and tapping device used will have a shaking speed of 275-295 rpm and taps of 145160 per minute. The sample shall be run in the testing machine for 5 min ± 5s. The % of total wt. per sieve shall be recorded and compared to the applicable specifications.  

10. TENSILE PROPERTIES 

10.1 The tensile properties of steel shots only applicable for cut wire shot (Type - C). Steel cut-wire shots shall be made from the wire having tensile strength of 160 to 220 kgf/mm². For special applications, wire having tensile strength other than that specified above may be used by agreement between the purchaser and the manufacturer. 

11. HARDNESS 

11.1 Steel shot (Type - A): The average hardness of cast steel shots shall be within the limits 400-500 HV with the lowest and the highest individual hardness ranging from 375-550 HV.  

11.1.1 In obtaining hardness values, at least 175 steel shots taken from the representative sample shall be mounted in plastic, ground and polished. A minimum of 20 hardness reading shall be taken at random in accordance with the method given in IS 1501 (Method for Vickers hardness test for steel - revised).  

11.2 Iron shot (Type - B): The  Vickers  hardness  number  shall  be  determined  on sound individual particles  on  a  suitable  cross - section, in  accordance  with  IS 1501.  

11.2.1 Particles shall be mounted in a suitable material, such as a thermosetting plastics material, and polished. If the particle cracks during the test, the result shall not be counted. The hardness of any particle shall not be less than 750 HV.  

11.3 Steel cut-wire shots (Type - C): The average hardness of the steel cut - wire shots shall be as given in below Table 5.  

11.3.1 In obtaining hardness values, particles shall be mounted in a suitable material, such as thermosetting plastic and polished. A minimum of 20 hardness readings shall be taken at random in accordance with the method given in IS 1501. 

 

Table 5 HARDNESS OF STEEL CUT-WIRE SHOT 

Clause 11.3 

		

		HARDNESS  OF  STEEL  CUT – WIRE  SHOT 



		Grade Designation 

		

		Hardness Vickers, Min. 



		S-CW 160 &  above 

		

		354 



		S-CW 135 

		

		382 



		S-CW 118 

		

		402 



		S-CW 106 

		

		412 



		S-CW  90 

		

		434 



		S-CW  80 

		

		446 



		S-CW  71  

		

		458 



		S-CW  60 

		484 



		S-CW  50 & below 

		484 





[bookmark: _GoBack]  

12. MICROSTRUCTURE 

12.1 The steel shots (Type – A), when examined under microscope at a magnification of 500 X, shall reveal tempered marten site structure. The presence of graphite and free ferrite or excessive hyper eutectoid carbides shall be considered unsatisfactory. The hyper-eutectoid carbides (only found in cast/iron shots) shall not be more than 15 percent. The abrasives shall be taken as not complying with this standard if over 15 percent of the steel shots have unsatisfactory microstructure. The sample in the plastic mount used for the hardness test shall be polished and etched for micro examination. 13. DENSITY    

13.1 Density of steel shots (Type – A), shall not be less than 7 g/ml nor contain more than 10 percent hollow shots. The method for determining the density may be the displacement method or on actual count of hollow shots in a mounted polished specimen. 

14. SOUNDNESS 

14.1 The steel/iron shots (Type - A & B) shall  be  free  from  slag and for grades below S-S 1180 the number  containing  voids (a cavity covering  an area greater than about one-tenth of that of the section  of  particle  exposed)  or  large  cracks  shall  not  exceed 10 percent of  the  steel  shots exposed  on  the  plastic  mount  for  hardness  and micro examination. For grades S-S 1180 and larger, the permissible number of defective steel shots shall be 15 percent.  

14.2 The steel cut-wire shot (Type - C) particles shall be free from shear cracks and laps and shall not contain excessive seams or burrs. 

15. GENERAL APPEARANCE AND FREEDOM FROM FOREIGN MATTER 

15.1 This clause only applicable for steel / iron – shot / grit (Type - A & B) not for steel cut-wire shot (Type - C). Steel  shots / grits  shall  be  as  nearly  spherical  as  is  commercially  possible with a minimum  of  elongated  or  compound shots, tails, hollows and broken pieces, and shall be free from  foreign  matter. The maximum content of foreign matter shall not exceed one percent of the weight of the sample taken. 

  SAMPLING 

16.1 For sampling of Steel shots (Type – A): The requirements for sample drawn and criteria for conformity for various requirements shall be as given in Appendix B.  

16.2 For sampling of Iron Shots/Grits and Steel cut-wire shots (Type – B & C): Samples  each  weighing 0.5 kg  shall  be  taken  from  top, center  and  bottom  of  at  least five containers for every tone of material. These shall be combined, mixed and quartered to obtain a 2.5 kg laboratory sample from which 100 g samples shall be taken for testing purposes. Three 100 g samples shall be required for testing, one for chemical composition, one for size, shape and weight and one for hardness and micro structure characteristics of material. A sample splitter may be used to reduce the gross sample to the desired weight. For this purpose, the provisions given in IS 4905 (Methods for random sampling) shall be used.   

16. RETEST 

17.1 If the sample selected fails to meet the requirements given in this standard, two further samples shall be taken for each retest. Should the two retests satisfy the requirements of this standard, the lot shall be accepted. Should  either of  the  samples  fail, the  material  shall  be  taken  as  not complying  with  the  requirements of  this  standard. 

17. PACKAGING 

18.1 Unless otherwise specified the material shall be supplied in waterproof double gunny bags or polyethylene lined gunny bags each containing 10 / 20 / 25 / 50 kg. 

18. MARKING 

19.1 Each bag or container shall be clearly marked with the following information: 

a) Indication of the source of manufacture, 

b) Grade designation, cast or lot and size distribution, 

c) Quantity, 

d) Date of manufacture, if required 

 

19.2 The material may also be marked with the Standard Mark: 

19.2.1 The products (s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provision of the BIS Act, 2016 and the Rules and Regulations framed thereunder, and the product may be marked with the standard mark.’ 

19. INTENDED USE 

20.1 The steel/iron – shot/grit (Type - A & B) is for use in commercial blast cleaning equipment for general blast cleaning purposes, prior to use for the removal of sand, slag, rust etc.  

20.2 The steel cut – wire shot (Type - C) is for use in  peening  metal  surfaces to impart compressive stresses  to  these  surfaces  thereby  increasing  fatigue resistance, or  for  general blast cleaning purposes where the cutting action of cast/iron - shot/grit is undesirable. 

20. ORDERING DATA 

21.1 Procurement documents should specify the following data: 

 

a) Title, number, and date of this standard. 

b) Type of and whether grit or shot is required. 

c) Size of grit, shot, or cut wire. 

d) Hardness range, when required. 

e) Level of packing, and palletization. 

 

 

 

 	 

APPENDIX  A 

 

COMPARATIVE  SIEVE  DESIGNATIONS  OF 

IS, BS AND ASTM  SIEVES 

 	 

		IS  Sieve 

		BS  Sieve 

MESH No. 

		 (ASTM Sieve no.) 

		US Standard Sieve 

Aperture Size 



		4.75-mm. 

		---- 

		4 

		4.76 mm. 



		4.00-mm. 

		---- 

		5 

		4.00 mm. 



		3.35-mm. 

		5 

		6 

		3.36 mm. 



		2.80-mm. 

		6 

		7 

		2.83 mm. 



		2.36-mm. 

		7 

		8 

		2.38 mm. 



		2.00-mm. 

		8 

		10 

		2.00 mm. 



		1.70-mm. 

		10 

		12 

		1.63 mm. 



		1.40-mm. 

		12 

		14 

		1.41 mm. 



		1.18-mm. 

		14 

		16 

		1.19 mm. 



		1.00-mm. 

		16 

		18 

		1.00 mm. 



		850-micron 

		18 

		20 

		841   µ 



		710-micron 

		22 

		22 

		707   µ 



		600-micron 

		25 

		25 

		595   µ 



		500-micron 

		30 

		30 

		500   µ 



		425-micron 

		36 

		36 

		420   µ 



		355-micron 

		44 

		44 

		354   µ 



		300-micron 

		52 

		52 

		297   µ 



		180-micron 

		85 

		85 

		177   µ 



		90-micron 

		170 

		170 

		88    µ 





 

 

 

 	 

APPENDIX B

(Clause 16.1)

SAMPLING AND CRITERIA FOR CONFORMITY

B-1. LOT 

B-1.1 In any consignment, all the containers containing material of the same quality grade and manufactured under similar conditions of manufacture shall be grouped together to constitute a lot. 

 	B-1.1.1 Sample shall be taken and tested from each lot for ascertaining the conformity. 

 

B-2. SCALE OF SAMPLING  

B-2.1 The number of containers, to be selected, shall be according to col 1 and 2 of Table 2. 

 



 

TABLE 2 SCALE OF SAMPLING  

		NO. OF CONTAINERS TO 

BE IN THE LOT 

		NO. OF  CONTAINERS  

TO BE SELECTED 



		N 

		n 



		(1) 

		(2) 



		Up to 100 

		5 



		101 to 300 

		8 



		301 to 500 

		13 



		501 and above 

		20 





___________________________________________________________________________ 

 

B-2.1.1 The containers shall be selected at random. For this purpose, the provisions given in IS 4905 shall be used. 

 

B-3. PREPARATION OF TEST SAMPLES 

B-3.1 From each of the selected containers, as in col 1 and 2 of Table 2, with the help of a suitable sampling instrument, 0.5 kg material shall be taken. This material shall be taken from the top, center and bottom of each selected containers. Samples taken from each container shall be mixed to form a composite sample. By successive coning and quartering division method the composite sample shall be reduced to give a final test sample of 300 g. The sample, thus obtained shall be divided into three equal portions, one for the purchaser, the second for the manufacturer and the third shall be kept as a referee sample. 

*Methods for random sampling. 

 

B-4. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-4.1 The sample prepared as per B-3.1 shall be used to test chemical analysis, size, hardness and microstructure characteristics. 

B-4.2 If the sample fails to meet any one of the relevant requirements (see B-4.1) two further samples shall be taken and tested for the requirement in which the sample has failed. If the material tested conforms to the relevant requirement while retesting two samples, the lot shall be declared as conforming to the specification, otherwise not. 
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Indian Standard



SPECIFICATION FOR

STEEL / IRON - SHOT / GRIT USE FOR

BLAST CLEANING AND SHOT PEENING



(Indegeneous Standard)





(Incorporating Amendment No. – x )

 

Foundry and Steel Casting Sectional committee, MTD 14 

FOREWORD  

This Indian Standard is the Integrated Standard of “Steel / Iron – Shot / Grit use for Blast Cleaning and Shot Peening applications” was adopted by Bureau of Indian Standards, after the draft finalized by the Foundry and Steel Castings Sectional Committee had been approved by the Metallurgical Engineering Division Council. 

 

In the formulation of this standard, the following three different standards are deleting here and one integrated standard prepared to  meet  the  requirements of  not  only  foundry  industry  but  for  all  manufacturing  and engineering  industries  in  the  country, they  are  doing  blast  cleaning  and  shot  peening  activities. 

a. IS : 4606 – 1983 : Specification for steel shot for use in foundries 

b. IS : 4683 – 1968 : Specification for chilled iron shot and grit for use in foundries 

c. IS : 5873 – 1970 : Specification for steel cut-wire shots for use in foundries 

In the formulation of this standard, considerable assistance has been derived from the following publication: a) BSCRA – British Steel Castings Research Association (UK),   

b) BS 2451:1963 – British Standards Institution,   

c) SAE J441 – Society of Automotive Engineers, Inc., New York, USA.,  

d) AMS 2431 – Aerospace Material Specification USA. 

e) ASTM E11 - American Society for Testing and Materials 

f) ISO 3310-1 - Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire cloth 

 

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))’.  

 

 

 	 







SPECIFICATION FOR

STEEL / IRON - SHOT / GRIT USE FOR

BLAST CLEANING AND SHOT PEENING

 

1. SCOPE 

1.1 This Indian Standard covers the requirements for Steel / Iron – Shot / Grit abrasives use for Blast Cleaning and Shot Peening Applications. 

1.2 Classification: Steel / Iron – Shot / Grit shall be of the following types as specified: 

Type-A - Cast Steel shot 

Type-B - Cast Iron (shot and grit) 

Type-C - Steel Cut Wire (shot only) 

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 

 

		Methods for chemical analysis of steels 



		Part 1 

		(Methods for chemical analysis of steels: Part 1 determination of carbon by volumetric method (For Carbon 0.05to 2.50 Percent) (Third Revision)) 



		Part 2 

		Methods for chemical analysis of steels part 2 determination of manganese in plain - Carbon and low alloy steels by arsenite method (Third Revision) 



		Part 3 

		Methods for chemical analysis of steels: Part 3 determination of phosphorus by alkali metric method (Third Revision) 



		Part 4 

		Method for chemical analysis of steels: Part 4 determination of total carbon by gravimetric method (For Carbon R 0.1 Percent) (Third Revision) 



		Part 8 

		Methods for chemical analysis of steels: Part 8 determination of silicon by the gravimetric method (For Silicon 0.05 To 5.00 Percent) (Third Revision) 



		Part 9 

		Methods for chemical analysis of steels : Part 9 determination of Sulphur by evolution method (For Sulphur 0.01 To 0.25 Percent) (Third Revision) 



		IS 460 

		 



		Part 1 

		Test Sieves — Specification Part 1 Wire Cloth Test Sieves ( Fourth Revision ) 



		IS 1387 

		General requirements for the supply of metallurgical materials (second revision) 



		IS 1501 (Part 1) 

		Method For Vickers Hardness Test for Metallic Materials 



		IS 4454 

		 



		Part 1 

		Steel wire for mechanical springs - Specification: 

Part 1 cold drawn unalloyed steel wire (Third Revision) 



		IS 4905 

		Random sampling and randomization procedures (First Revision) 



		IS 7887 

		Mild steel wire rod for general engineering purposes - Specification (First Revision) 





 

3. DESIGNATION AND GRADING 

3.1 The Grades shall be designated as follows:  

3.1.1 Steel shot (Type - A) shall  be  designated  as  S-S or S and graded by the shot number which represents the aperture size of the retaining screen in thousandths of a mm (see Table 4). 

3.1.2 Iron shot (Type - B) shall be designated as S-I and graded by the shot number which is the aperture size of the retaining screen in thousandths of a mm. and Iron grit (Type - B) shall be designated as G-I and graded by the grit number which is the aperture size of the retaining screen in thousandths of a millimeter (see Table 4).   

3.1.3 Steel cut-wire shots (Type - C) shall be designated as S-CW and graded by the shot number which represents the mean diameter of the wire in millimeters from which it is made. 

 

		

		Table 1 

Steel / Iron – Shot / Grit Grades and Numbers 

(Clause 3.1 and 7.1) 

		

		



		Type – A 

		Type – B 

		Type – C 

		Shot 

Peening No. 

		Size 

In 

Inch. 

		Size 

In 

mm. 



		Shot Degn. 

		Shot No. 

		Shot Degn. 

		Grit Degn. 

		Grit No. 

		Cut Wire 

Degn. 

		Cut 

Wire No. 

		

		

		



		S-S  100 

		S-40 

		S-C  100 

		G-C  10 

		G-120 

		S-CW 10 

		CW-4 

		P-4 

		0.0039 

		0.100 



		S-S  200 

		S-70 

		S-C  200 

		G-C  20 

		G-80 

		S-CW 20 

		CW-8 

		P-8 

		0.0079 

		0.200 



		S-S  300 

		S-110 

		S-C  300 

		G-C  30 

		G-50 

		S-CW 30 

		CW-12 

		P-11 

		0.0118 

		0.300 



		S-S  360 

		S-140 

		S-C  360 

		G-C  36 

		G-45 

		S-CW 36 

		CW-14 

		P-13 

		0.0142 

		0.360 



		S-S  430 

		S-170 

		S-C  430 

		G-C  43 

		G-40 

		S-CW 43 

		CW-17 

		P-16 

		0.0169 

		0.430 



		S-S  510 

		S-200 

		S-C  510 

		G-C  51 

		G-35 

		S-CW 50 

		CW-20 

		P-19 

		0.0201 

		0.510 



		S-S  580 

		S-230 

		S-C  580 

		G-C  58 

		G-30 

		S-CW 60 

		CW-23 

		P-23 

		0.0228 

		0.580 



		S-S  710 

		S-280 

		S-C  710 

		G-C  71 

		G-25 

		S-CW 71 

		CW-28 

		P-28 

		0.0280 

		0.710 



		S-S  810 

		S-330 

		S-C  810 

		G-C  81 

		G-20 

		S-CW 80 

		CW-32 

		P-33 

		0.0319 

		0.810 



		S-S  890 

		S-360 

		S-C  890 

		G-C  89 

		G-19 

		S-CW 90 

		CW-35 

		P-35 

		0.0350 

		0.890 



		S-S 1040 

		S-390 

		S-C 1040 

		G-C 104 

		G-18 

		S-

CW106 

		CW-41 

		P-39 

		0.0409 

		1.040 



		S-S 1190 

		S-460 

		S-C 1190 

		G-C 119 

		G-16 

		S-

CW118 

		CW-47 

		P-46 

		0.0469 

		1.190 



		S-S 1370 

		S-550 

		S-C 1370 

		G-C 137 

		G-14 

		S-

CW135 

		CW-54 

		P-55 

		0.0539 

		1.370 



		S-S 1590 

		S-660 

		S-C 1590 

		G-C 159 

		G-13 

		S-

CW160 

		CW-62 

		P-62 

		0.0625 

		1.590 



		S-S 1800 

		S-710 

		S-C 1800 

		G-C 180 

		G-12 

		S-

CW180 

		CW-71 

		P-71 

		0.0709 

		1.800 



		S-S 2000 

		S-780 

		S-C 2000 

		G-C 200 

		G-10 

		S-

CW200 

		CW-79 

		P-78 

		0.0787 

		2.000 



		S-S 2380 

		S-930 

		S-C 2380 

		G-C 238 

		G-8 

		S-

CW238 

		CW-94 

		P-93 

		0.0937 

		2.380 



		S-S 2820 

		S-1110 

		S-C 2820 

		G-C 282 

		G-7 

		S-

CW282 

		CW-

111 

		P-111 

		0.1110 

		2.820 



		S-S 3350 

		S-1320 

		S-C 3350 

		G-C 335 

		G-6 

		S-

CW335 

		CW-

132 

		P-132 

		0.1319 

		3.350 





 

4. SUPPLY OF MATERIAL 

4.1 General requirements relating to the supply of steel / iron – shot / grit, shall be as laid down in IS 1387 (General requirements for the supply of metallurgical material (Second Revision)). 

5. MATERIAL 

5.1 The steel shot (Type - A) shall be manufactured by atomizing molten steel into random sizes  of steel using a suitable heat treatment procedure.  

5.2 The iron shot and grit (Type - B) shall  be  made  from  cast  iron  with  a  carbon  content  in excess of 1.7 percent and of such type that the shot and grit having been chilled shall  have a white iron structure.  

5.3 Steel cut - wire shots (Type - C) shall be made from drawn wire (cold processed – corrosion resisting steel wire) in three type of grades in carbon steel i.e. 

a) Grade I: Made from low carbon (mild) steel wire   as per IS 7887 (Mild steel wire rod for general engineering purposes-specification)  

b) Grade II: Made from medium carbon steel wire  as per IS 4454 (Part-1) ( Steel wire for mechanical springs specification )  Ref. Std.: SAE J441 ( Materials Practice – An American National Standard )  

AMS 2431/3B ( Aerospace Material Specification ) 

c) Grade III: Made from High carbon steel wire  as per IS 4454 (Part-1) ( Steel wire for mechanical springs specification )  Ref. Std.: SAE J441 ( Materials Practice – An American National Standard )AMS 2431/8 ( Aerospace Material Specification )  

5.3.1 Stainless steel cut - wire shot shall be made from drawn wire (cold processed – corrosion resisting steel wire) in following grades, i.e. 

a) Grade–302/304: Ref. Std.: SAE J441( Materials Practice – An American National Standard )                       AMS 2431/4C ( Aerospace Material Specification ) 

5.2 Cut wire shot shall be free from dust, oil, grease, wire drawing lubricants or other contaminants. The shot shall be free from shear cracks and laps, shall not contain excessive seams or burrs, and shall be perused or otherwise conditioned to eliminate sharp edges and shall form ball shaped shot. Some partially conditioned shot shall be acceptable provided the edges are rounded and the weight of 50 pieces or length of 10 pieces meet the limits as per standard. 

6. CHEMICAL COMPOSITION 

6.1  The material, when tested in accordance with the method given in IS 228 (Methods of chemical  analysis of  pig iron, cast iron  and  plain carbon  and low-alloy steels), shall have the following chemical composition : Table 2 

Chemical Composition, Percentage 

Clause 6.1 

		Constituent 

% 

		Type - A 

		Type - B 

		Type - C 

		

		



		

		

		

		Carbon Steel - CWS 

		

		Stainless  

Steel - CWS 



		

		

		

		Grade-I 

		Grade-II 

		Grade-III 

		Gr-302/304 



		Carbon 

		0.60to1.25 

		2.75to3.60 

		0.23 max. 

		0.35to0.75 

		0.75to1.00 

		0.15 max. 



		Manganese 

		1.25 max. 

		0.50 max. 

		0.60 max. 

		0.80 max. 

		1.20 max. 

		2.00 max. 



		Silicon 

		0.20to1.10 

		2.20 max. 

		0.30 max. 

		0.10to0.35 

		0.10to0.35 

		1.00 max. 



		Sulfur 

		0.08 max. 

		0.20 max. 

		0.055max. 

		0.050max. 

		0.050max. 

		0.030 max. 



		Phosphorous 

		0.08 max. 

		0.30 max. 

		0.055max. 

		0.050max. 

		0.050max. 

		0.045 max. 



		Chromium 

		N/A 

		N/A 

		N/A 

		N/A 

		N/A 

		17.00to20.00 



		Nickel 

		N/A 

		N/A 

		N/A 

		N/A 

		N/A 

		8.00to11.00 





 

7. SHAPE 

7.1 Steel shot (Type – A) shall as far as practicable be spherical and solid and shall not contain more than 5 percent of tails, irregular, elongated and angular particles. 

7.1 Iron shots and grit  (Type – B)  the particles shall  show  good  angularity  of  form  with  sharp cutting edges and shall be substantially free from ‘half - rounds’ (that is, shot split in half only). Its  produced  by  crushing  cast  iron  or  heat  treated  cast  steel, and  shall  be  free  as  far  as practicable from rounded particles. 

7.1 Steel cut-wire shots (Type - C) shall be predominantly spherical as a result of conditioning or rounding. Conditioning or rounding is accomplished by impacting the as-cut wire cylinders against a hardened target until a predominantly round shape has been obtained. In the cut wire shot, shapes shall be as per following figure (acceptable shapes, marginal shapes and unacceptable shapes). 

 

		ACCEPTABLE  SHAPES 

Fully Conditioned Particles 

 

		 



		 



		 



		 





		MARGINAL  SHAPES 

Partially Conditioned Particles 

 

		 



		 



		 



		 





		UNACCEPTABLE  SHAPE 

Unconditioned Particles 

 

		 



		 



		 



		 







 

Fig.1: Acceptable, Marginal and Unacceptable shapes of Shots and Grits 

 

7.2 Alternative methods of inspection for shape are permitted provided that they can be correlated to the optical method and are acceptable to purchaser. 

8. SIZE 

8.1 Steel  shot ( Type – A )  size  shall  be  determined  by  testing  with  sieves  complying  with IS : 460 ( part I ) - 1978  (Specification for test sieves : part I wire cloth test sieves – second revision). The proportions retained and passed shall comply with the requirements given in Table 4 for each grade of material.  

Example: In case of steel shot grade S-930, the whole sample has to passes through 1.8mm IS Sieve. At most 5 percent is retained on 1.59mm IS Sieve. At least 85 percent is retained on 1.37mm IS Sieve. At most 12 percent passes through 1.19mm IS Sieve and at most 3 percent is retained on pan. 

8.2 Iron  shot & grit (Type - B), the  particles  size  shall  be  determined  by  testing  with  sieves complying  with  IS : 460  (part I) - 1978. The proportions retained and passed shall comply with the limits given in Table 4 for each grade of material. 

Example: as given IS 4683 

8.3 Steel cut - wire shots (Type - C) shall be made from drawn wire of the diameters given in Table 3.  

8.3.1 Shot sizes varying from those given in the Table 3 may also be   supplied by agreement between the purchaser and the manufacturer.  

8.3.2 The  combined length of 10 random steel  cut - wire  shot  particles  when mounted, ground and polished to the center line of the cylinder longitudinal cross-section shall be within the limits given in Table 3. 

9. WEIGHT 

9.1 The weight of steel shot only applicable for cut wire shot. The total weight of 50 random particles shall be within the limits specified in Table 3. 

TABLE – 3: DIAMETERS, LENGTH AND WEIGHT LIMITS FOR STEEL CUT – WIRE SHOTS 

Clause 8.3 

		Grade Designation 

		Wire Diameter 

		Length of 10 Pieces 

		Weight of 50 Pieces 



		S-CW 260 

		2.60 ± 0.100 mm. 

		26.00 ± 1.50 mm. 

		4.130 – 5.050 g. 



		S-CW 200 

		2.00 ± 0.100 mm. 

		20.00 ± 1.50 mm. 

		2.430 – 2.970 g. 



		S-CW 180 

		1.80 ± 0.050 mm. 

		18.00 ± 1.00 mm. 

		1.630 – 1.990 g. 



		S-CW 160 

		1.60 ± 0.050 mm. 

		16.00 ± 1.00 mm. 

		1.110 – 1.430 g. 



		S-CW 135 

		1.35 ± 0.050 mm. 

		13.50 ± 1.00 mm. 

		0.680 – 0.910 g. 



		S-CW 118 

		1.18 ± 0.050 mm. 

		11.80 ± 1.00 mm. 

		0.430 – 0.600 g. 



		S-CW 106 

		1.06 ± 0.050 mm. 

		10.60 ± 1.00 mm. 

		0.300 – 0.440 g. 



		S-CW  90 

		0.90 ± 0.025 mm. 

		  9.00 ± 0.75 mm. 

		0.200 – 0.260 g. 



		S-CW  80 

		0.80 ± 0.025 mm. 

		  8.00 ± 0.75 mm. 

		0.130 – 0.180 g. 



		S-CW  71 

		0.71 ± 0.025 mm. 

		  7.10 ± 0.75 mm. 

		0.090 – 0.130 g. 



		S-CW  60 

		0.60 ± 0.025 mm. 

		  6.00 ± 0.50 mm. 

		0.060 – 0.080 g. 



		S-CW  50 

		0.50 ± 0.025 mm. 

		  5.00 ± 0.50 mm. 

		0.030 – 0.050 g. 



		S-CW  40 

		0.40 ± 0.025 mm. 

		  4.00 ± 0.50 mm. 

		0.020 – 0.028 g. 



		S-CW  30 

		0.30 ± 0.025 mm. 

		  3.00 ± 0.50 mm. 

		0.005 – 0.010 g. 





 

TABLE – 4: SIEVE ANALYSIS OF STEEL/IRON – SHOT/GRIT 

Clause 8.1 and 8.2 

		

		

		

		

		

		

		STEEL / IRON  SHOT  NUMBER 

		

		

		

		

		

		



		S-

1110 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-930 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-780 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-710 

		7mx

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-660 

		 

		7mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-550 

		 

		 

		7mx 

		85mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-460 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		S-390 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 



		S-360 

		 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 



		S-330 

		 

		 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 



		S-280 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		80mn 

		15mx 

		Pass 

		 

		 

		 

		 

		 



		S-230 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 

		 

		 



		S-200 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 

		 



		S-170 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 



		S-140 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 



		S-110 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 

		15mx 

		Pass 



		S- 70 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 

		15mx 



		S- 40 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 



		PAN 

		3 mx 

		3 mx 

		3 mx 

		4 mx 

		4 mx 

		4 mx 

		4 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		7 mx 

		7 mx 

		7 mx 

		10mx 



		SCRN 

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		MM 

		2.000 

		1.800 

		1.590 

		1.370 

		1.190 

		1.040 

		0.890 

		0.810 

		0.710 

		0.580 

		0.510 

		0.430 

		0.360 

		0.300 

		0.200 

		0.100 



		SCRN 

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		INCH 

		.0787 

		.0709 

		.0625 

		.0539 

		.0469 

		.0409 

		.0350 

		.0319 

		.0280 

		.0228 

		.0201 

		.0169 

		.0142 

		.0118 

		.0079 

		.0039 



		G- 07 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 08 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 10 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 12 

		7mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 13 

		 

		7mx 

		85mn 

		5mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 14 

		 

		 

		7mx 

		85mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 16 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 18 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 

		 



		G- 19 

		 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 

		 



		G- 20 

		 

		 

		 

		 

		 

		 

		6mx 

		80mn 

		10mx 

		Pass 

		 

		 

		 

		 

		 

		 



		G- 25 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		80mn 

		15mx 

		Pass 

		 

		 

		 

		 

		 



		G- 30 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 

		 

		 



		G- 35 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 

		 



		G- 40 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 

		 



		G- 45 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		5mx 

		75mn 

		15mx 

		Pass 

		 



		G- 50 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 

		15mx 

		Pass 



		G- 80 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 

		15mx 



		G-120 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		3mx 

		75mn 



		PAN 

		3 mx 

		3 mx 

		3 mx 

		4 mx 

		4 mx 

		4 mx 

		4 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		5 mx 

		7 mx 

		7 mx 

		7 mx 

		10mx 



		

		

		

		

		

		

		STEEL / IRON  GRIT  NUMBER 

		

		

		

		

		

		





 

Note1: All figures given under the column, heading shot number refer to percentage retained.   mn – minimum and mx – maximum 

Note2: When IS sieves are not available, equivalent BS or ASTM sieves specified in Appendix A may be used. 

9.2 Sieve Procedure: A 100g sample shall be placed on a stack of three or four 8 inch diameter screens, depending on media and size. The rotating and tapping device used will have a shaking speed of 275-295 rpm and taps of 145160 per minute. The sample shall be run in the testing machine for 5 min ± 5s. The % of total wt. per sieve shall be recorded and compared to the applicable specifications.  















                                    Sieve Analysis of Cut Wire Shots

		                                                                                                                Shot Number



		Cw111

		Pass

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Cw94

		5mx

		Pass

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Cw79

		85mn

		5mx

		Pass

		

		

		

		

		

		

		

		

		

		

		

		

		



		Cw71

		7mx

		85mn

		5mx

		Pass

		

		

		

		

		

		

		

		

		

		

		

		



		Cw62

		

		7mx

		85mn

		5mx

		Pass

		

		

		

		

		

		

		

		

		

		

		



		Cw54

		

		

		7mx

		85mn

		10mx

		Pass

		

		

		

		

		

		

		

		

		

		



		Cw47

		

		

		

		6mx

		80mn

		10mx

		Pass

		

		

		

		

		

		

		

		

		



		Cw41

		

		

		

		

		6mx

		80mn

		10mx

		Pass

		

		

		

		

		

		

		

		



		Cw35

		

		

		

		

		

		6mx

		80mn

		10mx

		Pass

		

		

		

		

		

		

		



		Cw32

		

		

		

		

		

		

		6mx

		80mn

		10mx

		Pass

		

		

		

		

		

		



		Cw28

		

		

		

		

		

		

		

		5mx

		80mn

		15mx

		Pass

		

		

		

		

		



		Cw23

		

		

		

		

		

		

		

		

		5mx

		75min

		15mx

		Pass

		

		

		

		



		Cw20

		

		

		

		

		

		

		

		

		

		5mx

		75mn

		15mx

		Pass

		

		

		



		Cw17

		

		

		

		

		

		

		

		

		

		

		5mx

		75mn

		15mx

		Pass

		

		



		Cw14

		

		

		

		

		

		

		

		

		

		

		

		5mx

		75mn

		15mx

		Pass

		



		Cw12

		

		

		

		

		

		

		

		

		

		

		

		

		3mx

		75mn

		15mx

		Pass



		Cw8

		

		

		

		

		

		

		

		

		

		

		

		

		

		3mx

		75mn

		15mx



		Cw4

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		3mx

		75mn



		PAN

		3mx

		3mx

		3mx

		4mx

		4mx

		4mx

		4mx

		5mx

		5mx

		5mx

		5mx

		5mx

		7mx

		7mx

		7mx

		10mx



		SCRN

MM

		2.000

		1.800

		1.590

		1.370

		1.190

		1.040

		0.890

		0.810

		0.710

		0.580

		0.510

		0.430

		0.360

		0.300

		0.200

		0.100



		SCRN

INCH

		.0787

		.0709

		.0625

		.0539

		.0469

		.409

		.0350

		.0319

		.0280

		.0228

		.0201

		.0169

		.0142

		.0118

		.0079

		.0039











CW 23 is S-230 (dia 0.60 mm) The Sieve Analysis is same as above for all Bakul (G-1, G-11 & G-3-INDICATION OF SHAPE OF SHOT) REPORT APPLICABLE ALL METALS LIKE STAINLESS STEEL, CARBON STEEL, COPPER, ZINC, ALUMNIUM, BRASS ETC.



Note: All figures given under the column, heading shot number refer to percentage retained. 

mn -minimum                   mx- maximum

When IS sieves are not available, equivalent BS or ASTM sieves may be used.





10. TENSILE PROPERTIES 

10.1 The tensile properties of steel shots only applicable for cut wire shot (Type - C). Steel cut-wire shots shall be made from the wire having tensile strength of 160 to 220 kgf/mm². For special applications, wire having tensile strength other than that specified above may be used by agreement between the purchaser and the manufacturer. 

11. HARDNESS 

11.1 Steel shot (Type - A): The average hardness of cast steel shots shall be within the limits 400-500 HV with the lowest and the highest individual hardness ranging from 375-550 HV.  

11.1.1 In obtaining hardness values, at least 175 steel shots taken from the representative sample shall be mounted in plastic, ground and polished. A minimum of 20 hardness reading shall be taken at random in accordance with the method given in IS 1501 (Method for Vickers hardness test for steel - revised).  

11.2 Iron shot (Type - B): The  Vickers  hardness  number  shall  be  determined  on sound individual particles  on  a  suitable  cross - section, in  accordance  with  IS 1501.  

11.2.1 Particles shall be mounted in a suitable material, such as a thermosetting plastics material, and polished. If the particle cracks during the test, the result shall not be counted. The hardness of any particle shall not be less than 750 HV.  

11.3 Steel cut-wire shots (Type - C): The average hardness of the steel cut - wire shots shall be as given in below Table 5.  

11.3.1 In obtaining hardness values, particles shall be mounted in a suitable material, such as thermosetting plastic and polished. A minimum of 20 hardness readings shall be taken at random in accordance with the method given in IS 1501. 

 

Table 5 HARDNESS OF STEEL CUT-WIRE SHOT 

Clause 11.3 

		

		HARDNESS  OF  STEEL  CUT – WIRE  SHOT 



		Grade Designation 

		

		Hardness Vickers, Min. 



		S-CW 160 &  above 

		

		354 



		S-CW 135 

		

		382 



		S-CW 118 

		

		402 



		S-CW 106 

		

		412 



		S-CW  90 

		

		434 



		S-CW  80 

		

		446 



		S-CW  71  

		

		458 



		S-CW  60 

		484 



		S-CW  50 & below 

		484 





  

12. MICROSTRUCTURE 

12.1 The steel shots (Type – A), when examined under microscope at a magnification of 500 X, shall reveal tempered marten site structure. The presence of graphite and free ferrite or excessive hyper eutectoid carbides shall be considered unsatisfactory. The hyper-eutectoid carbides (only found in cast/iron shots) shall not be more than 15 percent. The abrasives shall be taken as not complying with this standard if over 15 percent of the steel shots have unsatisfactory microstructure. The sample in the plastic mount used for the hardness test shall be polished and etched for micro examination. 





13. DENSITY    

13.1 Density of steel shots (Type – A), shall not be less than 7 g/ml nor contain more than 10 percent hollow shots. The method for determining the density may be the displacement method or on actual count of hollow shots in a mounted polished specimen. 

14. SOUNDNESS 

14.1 The steel/iron shots (Type - A & B) shall  be  free  from  slag and for grades below S-S 1180 the number  containing  voids (a cavity covering  an area greater than about one-tenth of that of the section  of  particle  exposed)  or  large  cracks  shall  not  exceed 10 percent of  the  steel  shots exposed  on  the  plastic  mount  for  hardness  and micro examination. For grades S-S 1180 and larger, the permissible number of defective steel shots shall be 15 percent.  

14.2 The steel cut-wire shot (Type - C) particles shall be free from shear cracks and laps and shall not contain excessive seams or burrs. 

15. GENERAL APPEARANCE AND FREEDOM FROM FOREIGN MATTER 

15.1 This clause only applicable for steel / iron – shot / grit (Type - A & B) not for steel cut-wire shot (Type - C). Steel  shots / grits  shall  be  as  nearly  spherical  as  is  commercially  possible with a minimum  of  elongated  or  compound shots, tails, hollows and broken pieces, and shall be free from  foreign  matter. The maximum content of foreign matter shall not exceed one percent of the weight of the sample taken. 

  SAMPLING 

16.1 For sampling of Steel shots (Type – A): The requirements for sample drawn and criteria for conformity for various requirements shall be as given in Appendix B.  

16.2 For sampling of Iron Shots/Grits and Steel cut-wire shots (Type – B & C): Samples  each  weighing 0.5 kg  shall  be  taken  from  top, center  and  bottom  of  at  least five containers for every tone of material. These shall be combined, mixed and quartered to obtain a 2.5 kg laboratory sample from which 100 g samples shall be taken for testing purposes. Three 100 g samples shall be required for testing, one for chemical composition, one for size, shape and weight and one for hardness and micro structure characteristics of material. A sample splitter may be used to reduce the gross sample to the desired weight. For this purpose, the provisions given in IS 4905 (Methods for random sampling) shall be used.   

16. RETEST 

17.1 If the sample selected fails to meet the requirements given in this standard, two further samples shall be taken for each retest. Should the two retests satisfy the requirements of this standard, the lot shall be accepted. Should  either of  the  samples  fail, the  material  shall  be  taken  as  not complying  with  the  requirements of  this  standard. 

17. PACKAGING 

18.1 Unless otherwise specified the material shall be supplied in waterproof double gunny bags or High Density Polyethylene (HDPE) materials lined gunny bags each containing 10 / 20 / 25 / 50 kg. 

18. MARKING 

19.1 Each bag or container shall be clearly marked with the following information: 

a) Indication of the source of manufacture, 

b) Grade designation, cast or lot and size distribution, 

c) Quantity, 

d) Date of manufacture, if required 

 

19.2 The material may also be marked with the Standard Mark: 

19.2.1 The products (s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provision of the BIS Act, 2016 and the Rules and Regulations framed thereunder, and the product may be marked with the standard mark.’ 

19. INTENDED USE 

20.1 The steel/iron – shot/grit (Type - A & B) is for use in commercial blast cleaning equipment for general blast cleaning purposes, prior to use for the removal of sand, slag, rust etc.  

20.2 The steel cut – wire shot (Type - C) is for use in  peening  metal  surfaces to impart compressive stresses  to  these  surfaces  thereby  increasing  fatigue resistance, or  for  general blast cleaning purposes where the cutting action of cast/iron - shot/grit is undesirable. 

20. ORDERING DATA 

21.1 Procurement documents should specify the following data: 

 

a) Title, number, and date of this standard. 

b) Type of and whether grit or shot is required. 

c) Size of grit, shot, or cut wire. 

d) Hardness range, when required. 

e) Level of packing, and palletization. 

 

 

 

 	 

APPENDIX  A 

 

COMPARATIVE  SIEVE  DESIGNATIONS  OF 

IS, BS AND ASTM  SIEVES 

 	 

		IS  Sieve 

		BS  Sieve 

MESH No. 

		 (ASTM Sieve no.) 

		US Standard Sieve 

Aperture Size 



		4.75-mm. 

		---- 

		4 

		4.76 mm. 



		4.00-mm. 

		---- 

		5 

		4.00 mm. 



		3.35-mm. 

		5 

		6 

		3.36 mm. 



		2.80-mm. 

		6 

		7 

		2.83 mm. 



		2.36-mm. 

		7 

		8 

		2.38 mm. 



		2.00-mm. 

		8 

		10 

		2.00 mm. 



		1.70-mm. 

		10 

		12 

		1.63 mm. 



		1.40-mm. 

		12 

		14 

		1.41 mm. 



		1.18-mm. 

		14 

		16 

		1.19 mm. 



		1.00-mm. 

		16 

		18 

		1.00 mm. 



		850-micron 

		18 

		20 

		841   µ 



		710-micron 

		22 

		22 

		707   µ 



		600-micron 

		25 

		25 

		595   µ 



		500-micron 

		30 

		30 

		500   µ 



		425-micron 

		36 

		36 

		420   µ 



		355-micron 

		44 

		44 

		354   µ 



		300-micron 

		52 

		52 

		297   µ 



		180-micron 

		85 

		85 

		177   µ 



		90-micron 

		170 

		170 

		88    µ 





 

 

 

 	 

APPENDIX B

(Clause 16.1)

SAMPLING AND CRITERIA FOR CONFORMITY

B-1. LOT 

B-1.1 In any consignment, all the containers containing material of the same quality grade and manufactured under similar conditions of manufacture shall be grouped together to constitute a lot. 

 	B-1.1.1 Sample shall be taken and tested from each lot for ascertaining the conformity. 

 

B-2. SCALE OF SAMPLING  

B-2.1 The number of containers, to be selected, shall be according to col 1 and 2 of Table 2. 

 



 

TABLE 2 SCALE OF SAMPLING  

		NO. OF CONTAINERS TO 

BE IN THE LOT 

		NO. OF  CONTAINERS  

TO BE SELECTED 



		N 

		n 



		(1) 

		(2) 



		Up to 100 

		5 



		101 to 300 

		8 



		301 to 500 

		13 



		501 and above 

		20 





___________________________________________________________________________ 

 

B-2.1.1 The containers shall be selected at random. For this purpose, the provisions given in IS 4905 shall be used. 

 

B-3. PREPARATION OF TEST SAMPLES 

B-3.1 From each of the selected containers, as in col 1 and 2 of Table 2, with the help of a suitable sampling instrument, 0.5 kg material shall be taken. This material shall be taken from the top, center and bottom of each selected containers. Samples taken from each container shall be mixed to form a composite sample. By successive coning and quartering division method the composite sample shall be reduced to give a final test sample of 300 g. The sample, thus obtained shall be divided into three equal portions, one for the purchaser, the second for the manufacturer and the third shall be kept as a referee sample. 

*Methods for random sampling. 

 

B-4. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-4.1 The sample prepared as per B-3.1 shall be used to test chemical analysis, size, hardness and microstructure characteristics. 

B-4.2 If the sample fails to meet any one of the relevant requirements (see B-4.1) two further samples shall be taken and tested for the requirement in which the sample has failed. If the material tested conforms to the relevant requirement while retesting two samples, the lot shall be declared as conforming to the specification, otherwise not. 
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FOREWORD

This standard was first published in 1965. This revision has been brought out to bring the
standard in the latest style and format of the Indian Standards.

In addition, the following changes have been made:

a) Reference clause is included,;

b) Clause 5 is modified;

c) Clause 9.2 is added; and

d) Inclusion of clause which states particulars to be provided by supplier,

Natural moulding sand contains variable amount of clay which acts as bond between the sand
grains. It occurs as loose or as consolidated deposit of sedimentary origin. The mineralogical
constituents of the clay may belong to the kaolinite group like dickite, kaolinite, nacrite,
halloysite and montmorillonite, or to the secondary mica group; each group has its own
characteristic properties. Natural moulding sand, therefore, possesses strength, plasticity and
refractoriness to varying extent depending upon the clay minerals present.

Natural moulding sand may be used as such for a variety of purposes in foundries. But when it
contains a greater amount of clay, it is blended with river sand, dune sand or any other variety
of sand which is relatively clay-free so as to get the optimum properties desired in the sand
mixture.

No marking clause has been included in this standard as natural moulding sand is supplied loose.
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This standard contains a clause on green compressive strength requirement of natural moulding
sand (see 9) which requires the purchaser to specify it, if necessary, while placing an order.

This standard contains clause 10 which call for an agreement between the purchaser and the
supplier.

For the purpose of deciding whether 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
SPECIFICATION FOR NATURAL MOULDING

SAND FOR USE IN FOUNDRIES

(First Revision)
1 SCOPE

This standard covers the requirements for natural moulding sand for use in foundries.
2 REFERENCES

The following standards contain provisions which through reference in this text, constitute
provision of this standard. At the time of publication, the editions indicted 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 Title
IS 460 Test Sieves — Specifications
Part 1: 2020 Wire cloth test sieve (fourth revision)
Part 3: 2020 Methods of Examination of Apertures of Test Sieves (fourth Revision)

IS 1387 : 1993  General requirements for the supply of metallurgical materials (second
revision)

IS 1811:1984  Methods of sampling foundry sand (first revision)
IS 1918 : 1966 Methods of physical tests for foundry sands

3 SUPPLY OF MATERIAL

3.1 General requirements relating to the supply of natural moulding sand for use in foundries
shall be as laid down in IS 1387.

3.2 As far as possible, the sand shall be free from gravel.

4 SAMPLING

Representative samples shall be drawn according to the scheme of sampling given in IS 1811.
5 GRADES

5.1 Grades —Natural moulding sand for use in foundries shall be of three main grades, namely,
Grades A, B and C with respect to clay content (see Table 1). Each main grade shall be of 11
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sub-grades, namely, Grades 850/425, 600/300, 425/212, 300/150, 212/106,150/75, 850/300,
600/212, 425/150, 300/106 and 212/75 based on the distribution of sand grains (see Table 2).
The grade of natural moulding sand shall be designated with a symbol which shall be a
combination of gradation according to clay content and grain size distribution.

5.2 Designation — Natural moulding sand falling under Grade A with respect to clay content
and sub-grade 850/425 according to its grain size distribution shall be designated as:

Grade A 850/425
6 CLAY CONTENT

The clay content of different grades of natural moulding sand, when determined in accordance
with 1S 1918, shall be as given in Table 1.

Table 1 Clay Content of Natural Moulding Sand
(Clauses 5.1 and 6)

SI No. Grade Clay, Percent
) 2) 3)
)] A 05to 10
i) B 10to 15
iii) C 15t0 20

7 REFRACTORINESS
When tested in accordance with the method given in IS 1918, the refractoriness of different
grades of natural moulding sand shall be as given below:

SI No. Grade ‘A’ Sintering Temperature Range
1) (2 ®3)
i) A 1350° to 1450 °C
i) B 1200° to 1350 °C

iii) C 1100° to 1200 °C

8 GRAIN SHAPE

When tested in accordance with the method given in IS 1918, washed sand grains shall be
mostly of sub-angular to round shape.

9 GRAIN FINENESS

9.1 The different grades of natural moulding sand, when tested in accordance with the method
given in IS 1918, shall have the grain fineness as given in Table 2.

Table 2 Grain Fineness of Natural Moulding Sand
(Clauses 5.1 and 9.1)

FRACTION RETAINED
SINo. GRADE .

On IS Sieve Designation Percent,
(Micron) Min
1) (2) 3) (4)
i) 850/425 850, 600 and 425 60
i) 600/300 600, 425 and 300 60
iii)  425/212 425, 300 and 212 60

iv)  300/150 300, 212 and 150 60






Doc. No. : 20992

IS 3343 : XXXX
V) 212/106 212, 150 and 106 60
vi) 150/75 150, 106 and 75 60
vii)  850/300 580, 600, 425 and 300 60
viii)  600/212 600, 425, 300 and 212 60
iX) 425/150 425, 300, 212 and 150 60
X) 300/106 300, 212, 150 and 106 60
Xi) 212/75 212, 150, 106 and 75 60

9.2 The test sieves used shall be in accordance with sizes specified in IS 460 (Part 1). The
standard test sieve will, after period of time, become less accurate. The sieve shall, therefore,
be periodically checked according to IS 460 (Part 3) and the correction factor shall be
determined and applied to the result.

NOTE — 1 In case IS sieves is not available, equivalent BS or ASTM Sieves specified in Annex A may be used. The
BS and ASTM sieves listed in Annex A have their apertures within the limits specified for the corresponding IS sieves.

10 GREEN COMPRESSIVE STRENGTH

Where required, the green compressive strength and the method of its determination shall be
as agreed between the manufacturer and purchaser.

11 PARTICULARS TO BE MENTIONED BY SUPPLIER
The particulars shall include the following information:

a) Reference to this standard;

b) Grade and Designation;

d) Size range; and

e) Any other information, if required.
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ANNEX A
(Clause 9.2)
Comparative Sieve Designations of IS, BS and ASTM Sieves
SI No. IS Sieve BS Sieve US Standard Sieve
(ASTM Sieve)
1) (2 ©) (4)
) 850 - micron 18 841 u (20)
i) 600 - micron 25 595 1 (30)
iii) 425 - micron 36 420 p (40)
Iv) 300 - micron 52 297 1 (50)
V) 212 - micron 72 210 n (70)
vi) 150 - micron 100 149 u (100)
vii) 106 - micron 150 105 u (140)
viii) 75 - micron 200 74 1 (200)
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[bookmark: _GoBack]TEMPLATE FOR THE TERMS OF REFERENCE OF R&D PROJECTS



Title of the project	: Crane- Suspended ladles for iron and steel foundries w.r.to Type, use & capacity- design, size & shape.



Sectional Committee: Foundry and Steel Casting Sectional Committee- MTD 14	

Supervisor			:	Member Secretary of MTD 14 Sectional committee

Duty Station     	:	All over India

Proposed Duration  : 5-6 Months



		

Introductory background:

Foundry and Steel Casting Sectional Committee MTD14 of BIS has identified the subject to study the Crane-Suspended Ladles for iron and steel foundries w.r.to Type, Use & Capacity – Design, Size & Shape. In order to take holistic view on revision of the existing standards on the subject - IS 4475: 1986- Specification for crane - Suspended ladles for foundries: Part 1 straight/taper sided geared ladles 0.25 to 10 tonnes for iron and steel foundries; Part 2 cylindrical geared ladles 0.25 to 3 - O tonnes for iron foundries; Part 3 straight/taper sided ladles 0.25 to 3.0 tonnes for S. G. iron foundries; Part 4 taper sided non - Geared ladles - 15 to 50 tonnes capacities for iron and steel foundries and to formulate an indigenous Indian Standard on Rotary treatment ladle as Part 5, a detailed study of Crane-suspended ladles in foundry/Steel casting industries, at different locations of the country, is required to be conducted. The study shall cover the latest development in the Crane- Suspended ladles for iron and steel foundries w.r.to Type, use & capacity- design, size & shape.









		

Proposed Scope of the Project

To study the Crane-Suspended Ladles for iron and steel foundries w.r.to Type, Use & Capacity – Design, Size & Shape across the country. The project should cover on-site visits of various foundry and steel casting industries for the detailed study of the subject. A thorough literature review should also be done for existing international and national practices/ guidelines.It shall provide substantial facts and information and prepare a comprehensive report documenting the research findings. Revision of existing standards and draft standard for additional ladle i.e. rotary treatment ladle based on research shall be prepared for the revision/formulation of the Indian Standards on Crane-suspended ladles.







		

Objective 

Considering the development/ up gradation in the various types of crane-suspended ladles used in foundry and steel casting industries for various purposes, it is proposed by Foundry and Steel Casting Sectional Committee, MTD14 to revise the existing standards on Crane- Suspended Ladles and formulate an additional indigenous standard for rotary treatment ladleas part 5 in the existing set of standards through R&D work.



	



		Methodology

1. A thorough literature review should also be done for existing international and national Standards, Journals, guidelines etc. 

2. The project should cover on-site visits for detailed study of Crane-suspended ladles in foundry/Steel casting industries, at different locations of the country. 

3. Report shall be prepared of research findings and data collected as per the deliverables of this project. Revision of the existing standards on Crane- Suspended Ladles and formulation of an additional indigenous standard for rotary treatment ladleas part 5 in the existing set of standards shall be done through R&D work.







		Criteria for Identification of Proposer to conduct Research work



1. Infrastructure for conducting research work.

2. Capabilities, experience, and competence in the field of subject.

3. Proposer shall be a member of the Sectional Committee or the academic institution and universities having MoU with BIS.

Note: The acceptance of proposal is subjected to the approval of Sectional Committee and Screening Committee of BIS based on the above and BIS norms.



		

Deliverables



Considering the scope and objectives, the research shall be taken up by the proposer and prepare a report on the following deliverables based on research for incorporation in the proposed standard: 



1. Various types of Crane- Suspended Ladles used in Iron and Steel Foundries across India.

2. Review of existing standards on best practices on:

2.1 Types of ladles

2.2 Capacity of ladles

2.3 Use of ladle

2.4 Design, Size & Shape of ladle

2.5 Any other development 



3. Performance/Review

3.1 Criteria for the evaluation of crane- suspended ladles including (but not limited to)

a) assessment of Iron & Steel Foundry plants,

b) Type of crane- suspended ladles used in various foundries across the country

c) Use of ladles 

d) Capacity of ladles used in various foundries across the country

e) Design, Size & Shape of ladles 

  Comparison of research data with the existing standards and reporting.





4. Benefits 

7.1 Revision of existing standards to harmonize it with latest developments that have taken place at National/international level.

7.2 Formulation of an additional indigenous standard for rotary treatment ladleas part 5 in the existing set of standards.





5. Any other important issue to be shared by the proposer.



NOTE: The proposer should collect and rely on the primary data to the extent possible and may also use peer reviewed publication data to support the finding, wherever necessary.



Considering the above a comprehensive report shall be submitted by the proposer along with their recommendation and provide revised draft documents for existing standards- IS 4475: 1986- Specification for crane - Suspended ladles for foundries: Part 1 straight/taper sided geared ladles 0.25 to 10 tonnes for iron and steel foundries; Part 2 cylindrical geared ladles 0.25 to 3 - O tonnes for iron foundries; Part 3 straight/taper sided ladles 0.25 to 3.0 tonnes for S. G. iron foundries; Part 4 taper sided non - Geared ladles - 15 to 50 tonnes capacities for iron and steel foundries and a newdraft standard on ‘rotary treatment ladle’as part 5 in the existing set of standards.



The proposer shall share the detailed methodology for research and study on above issues while submitting a proposal to the Foundry and Steel Casting Sectional Committee, MTD 14. 



A format for submission of proposal is attached for guidance. After the approval of MTD 14, the proposal of organisation would be put up to internal committee of BIS for final approval.







		

Delivery Milestones and Review Process



1. Interim Report covering the review of the literatures and existing stipulations, thereof – within 2 months from the date of assignment received from BIS.

2. Report of site visitsof Iron and Steel Foundry plants and specific latest developments in the field of Crane- suspended ladles–By end of 4 months from the date of issue of sanction letter by BIS.

3. Final drafts–By end of 5 months from the date of assignment received from BIS. 

4. In case of delay in submission of final draft reports, the justification shall be given by the project proposer for consideration by the Sectional Committee.

5. The proposer shall comply to the provisions given in the BIS guidelines for Research & Development Projects for Formulation and Review of Standards, i.e., doc no. SCMD/R&D Guidelines/20230909. 

6. The proposer taking up the project shall clear all doubts on provisions of research including ToR  and BIS guidelines before acceptance of the project and signing agreement.
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