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AGENDA

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



	Steel Tubes, Pipes and Fittings Sectional Committee, MTD 19
	
38
	
Friday
	
13 Dec 2024

	
10:00 am
	Hybrid Meeting
Venue : 
Green Room, Manak Bhawan, Bureau of Indian Standards, 9, Bahadur Shah Zafar Marg, New Delhi - 110002
Meeting URL : https://bismanak.webex.com/bismanak/j.php?MTID=m24e378091d1d668638d7485053956a87
Meeting ID : 25187048727
Password : 12345
For details contact Email: mtd19@bis.gov.in



Chairperson: Shri Prag Goel				   Member Secretary: Shri Ajay Kumar Soni

Item 0 GENERAL
0.1 Opening Remarks by BIS
0.2 Opening Remarks by the Chairman
Item 1 CONFIRMATION OF MINUTES OF LAST MEETING
The minutes of 36th meeting of Steel Tubes, Pipes & Fittings Sectional Committee, MTD 19 held on 22 July 2024 were circulated to the members by email on 18 Sep 2024 inviting comments till 25 Sep 2024. No comments were received till last date from the members.
The Committee may formally confirm the minutes.
Item 2 Issue Arising Out of the Previous Meeting of MTD 19
[bookmark: Annex1]The issues arising out of the last meeting of Steel Tubes, Pipes & Fittings Sectional Committee, MTD 19, actions taken on them and progress made thereof are given in Annex-I.

The committee may please note and review the status of pending issues.

Item 3 SCOPE AND COMPOSITION OF SECTIONAL COMMITTEE, MTD19 
3.1 Review of the Membership in the Committee 
In accordance with the guidelines, the composition should be compact and the membership of the committee shall be reviewed after 3 years and the organizations representing for reasonable long time without participation / contribution may be substituted by new organization who are capable of contributing in the new technologies / area(s) of work. Also, members are expected to actively participate in the committee work which includes participating in meetings as well as in formulation ,commenting on draft documents(p draft, WC draft) and ISO ballots. Failing to do so may lead in withdrawal of membership.  
3.2 Balancing of All Interested Groups in the Committee 
It has been decided that the composition of the Technical Committee should be reviewed to have at least two third of the committee members representing Consumers/Technical Bodies/R&D/Testing Laboratories/ educational institutions/ Govt. Departments etc, and the representation of the manufacturing industries/Associations of Industries should be not more than one third of the committee members. NGO’s and Consumer Organizations may be co-opted in Technical Committees where there is no adequate representation. 
3.3 The Size of the Committee 
The size of the committee is often a compromise between a reasonably broad basis of representation and the need to restrict membership to workable numbers. Generally, a smaller membership will be appropriate for a committee dealing with detailed aspects of a standard, with wider representation being provided at the more senior committee levels. In order to keep committee to a workable size, the optimum size of a Sectional Committee is 30 and it should have individuals (in personal capacity or as representative of an organisation) with widely acknowledged domain area expertise and experience on the subjects covered by the scope of the Sectional Committee. Whenever an organisation viz. Ministry, Industry Association or Research and Academic Institutions is included in the Sectional Committee, it should be ensured that the person representing the organisation is clearly specified and has the desired standing.
3.4 Attendance of Members in the Committee
If a member fails to attend a meeting of the Sectional Committee, communication should be sent to him by the Head of the Department concerned seeking his cooperation in the functioning of the Committee. If the member concerned fails to attend the Sectional Committee meeting even after the communication was sent, his/her membership shall be liable to be terminated. The Sectional Committee should review all these cases and the cases of absenteeism of serious nature and make suitable recommendations for their replacement to the Divisional Council.
[bookmark: Annex2][bookmark: Annex3]3.4 The scope and present composition of Sectional Committee, MTD 19 is given at Annex-II and Panels/Working Groups under MTD 19 is given at Annex-III. In case, any change in membership or updating in contact is desired, the same can be shared. 
3.6 New Nominations
3.6.1 Nomination received from the following organization for co-option:

	Sl No.
	Name of the organization
	Experts
	TC/WG

	1.
	Mega Pipes Pvt. Ltd.
	Anuj Kumar, Head QA 

	IS 3589



The Committee may please deliberate and decide.
3.6.2 Termination notices have been sent to the following organizations which have not participated in the last sectional committee meeting requesting their active participation in the upcoming meetings of the committee and that their membership will be terminated if they don’t participate in 38th Sectional Committee meeting.  
Given the importance of the issues being discussed and the importance placed by the government on improving both the speed and scale along with the quality of standard formulation, presence of the members in the TC meetings and their active participation are of critical importance.
With reference to Office Order No. PNC09/18/2023-PNC-BIS, dated 9th November, 2023 and inform you that absence from two consecutive meetings of the TC may result in the termination of the membership in the TC. 
In view of the above, following organizations have been terminated due to absence from last two consecutive meetings : 
	Sl No.
	Organization
	Remarks

	1.
	RITES Limited, Gurugram
	Absent from last two consecutive meetings

	2.
	Federation of Industries of India, Maharashtra
	


The Committee may please note.

4 COMMENTS ON PUBLISHED INDIAN STANDARDS/ DRAFT DOCUMENTS

4.1 Comment received on IS 18573 : 2024 by various stakeholder is attached.
[image: Document]
The Committee may deliberate and decide.
4.2 Comment received on draft document MTD(26677) : Stainless Steel Welded Tubes for Decorative Purposes - Specification received by Nagendra Vijayvargia, ISSDA is attached: 
[image: Document]
The Committee may deliberate and decide.
Item 5 REVIEW OF INDIAN STANDARDS
5.1 Periodic review of Indian Standards: Each published Indian standard is required to be reviewed by the concerned sectional committee after every five years of its publication/reaffirmation. The guidelines given by Standards Advisory Committee (SAC) are as follows:

i) The standards may be reaffirmed in its present form;
ii) The standards may be reaffirmed with minor changes by issuing an amendment;
iii) The standards may be reaffirmed with simultaneously taking up the revision; and
iv) The standards may be withdrawn.

5.1.1 The review of each and every existing Indian standard shall follow the Action Research based approach. This implies that preparation of a Review Document to be put up to the committee for consideration must be preceded by the following activities:

i) Study and analysis of relevant international standards.
ii) Literature survey on the subject.
iii) Interaction with the industry on the changes in the technologies, manufacturing processes or test methods.
iv) Visit to leading manufacturing units for the first-hand information on the manufacturing processes.
v) Interaction with BIS officers and labs for feedback on certification and test method related issues.

5.1.2 The Action Research for the review of standards can be assigned to the member secretary of the Sectional Committee, scientific officers of BIS, members of the Sectional Committee, sub-committee or working panel, academic or research institution, industry association, a specific industry or ministry and an organizations thereunder. The Sectional Committee shall decide the individuals or organizations to be assigned Action Research projects.

5.1.3 Review of standards shall be taken up through the Review Module of the Standardization Portal.
The Committee may please note.

5.2 Reaffirmation of Indian Standards: The present directives indicate that the standards fall under the above category shall be reviewed thoroughly and while reviewing following points should be considered.

i) Does the Standard meet the present demand of the industry and the consumers?
ii) Is it compatible with the available international standards?
iii) Whether are these standards required to be continued or not?
iv) Prospective implementation of the standard.

	Sl No.
	IS Number
	IS Title
	No. of Licensee
	Decision in the 36th meeting 

	1. 
	IS 1161 : 2014
	Steel tubes for structural purposes - Specification (Fifth Revision
	192
	The Committee deliberated and decided to reaffirm the standards

	2. 
	IS 1239 (Part 1) : 2004
	Steel tubes, tubulars and other wrought steel fittings - Specification: Part 1 steel tubes (Sixth Revision)
	136
	The Committee deliberated and decided to reaffirm the standard.

	3. 
	IS 6631 : 1972	
	Steel Pipes for Hydraulic Purposes
	0
	The Committee deliberated and decided to reaffirm the standard.



The Committee may please note.
5.3 Review of Pre-2000 Indian Standards: As per the new policy decision of BIS, technical departments are required to review to the Indian Standards published before the year 2000. As a result, MTD proposed a plan to review such standards in the next two years. Accordingly, the complete list of standards was divided into four parts, setting a target every half-yearly, starting since January 2024 until Dec 2025.
5.3.1 Presently, MTD 19 is containing 20 old standards (pre-2000), the list of same is attached as Annex-IV.
5.3.2 The Standards allocated to BIS officers as Action Research Project in various Phases to review the pre-2000 Standards and their present status is given in Annex-V.
The committee may review and decide.
[bookmark: Annex6]5.4 The complete list of Indian standards formulated by MTD 19 is given at Annex-VI. The committee may please note.
The Committee may please note.
Item 6 NEW PROPOSALS FOR STANDARDIZATION 
[bookmark: Annex5]6.1 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 beforehand and present it in the meeting for consideration of the committee. The sample proforma is given in Annex-VII.
6.2 It may further be added that the proposal received at 6.1 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.
6.3 Prioritization of a Subject is decided as below
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.
6.3.1 The 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
6.4 Proposal for New Subject Received 

6.4.1 No new proposals were received from any sources since last TC meeting of MTD19.

Item 7 INTERNATIONAL ACTIVITY
7.1 Interaction with ISO
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.
7.2 India’s participation in ISO meetings
7.2.1 India is a `P’ member of sectional Committees are as follows:
	Sl. No.
	Sub Committee
	Scope

	1
	ISO/TC 5/SC 1
	Steel tubes

	2
	ISO/TC 5/SC 5
	Threaded fittings, solder fittings, welding fittings, pipe threads, thread gauges

	3
	ISO/TC 17/SC 19
	Technical delivery conditions for steel tubes for pressure purposes

	4
	ISO/TC 67/SC 2
	Pipeline transportation systems 

	5
	ISO/TC 67/SC 5
	Casing, tubing and drill pipe



Details of ISO standards are given at Annex-VIII. All the members are advised to closely examine the NWIP received from ISO and active participation. All the members are also requested to identify the experts in International Standardization so that our participation at international level can be increased.
7.3 Harmonizing of Indian standards with ISO standards
7.3.1 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.
7.3.2 Members are requested to examine ISO standards vis-a-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, will be tabled during the meeting for consideration of the committee.
The committee may please note.
7.4 Upcoming Meeting of ISO TC67/SC 2
Email sent on 22 Nov 2024 to members seeking nominations to participate in ISO/TC 67/ SC 2 plenary meeting to be held on 15-16 April 2025. We have received following nominations till date:
 
Meeting Detail – ISO/TC 67/SC 2 "Pipeline transportation systems"
Date – 15 to 16 April 2025, Venue – Milan, Italy 
The committee members are requested to send nomination.

7.5 ISO Ballots 
List of ISO ballots that are currently open for comments is as given below. Email for seeking the comments from respective committee have already been sent. If any members are interested to share any comments on the following subjects, please share your comment before end date:
	ISO TC
	Ballot Reference
	Title
	Last Voting Date
	Comment Last Date

	ISO/TC 67/SC 2
	ISO 3183:2019 (Ed 4)
	Petroleum and natural gas industries — Steel pipe for pipeline transportation systems
	04-Mar-2025
	28 Feb 2025

	ISO/TC 67/SC 2
	ISO/NP 25631
	Oil and gas industries including lower carbon energy — Thermoplastic lined glass fiber reinforced plastic pipes for pipeline transportation systems
	14-02-2025
	01-02-2025

	ISO/TC 67/SC 2
	Confirmation of Mr. Angelo Ghielmetti as convenor of WG13
	Confirmation of Mr. Angelo Ghielmetti as convenor of ISO/TC67/SC2/WG13
	29-12-2024
	25-12-2024


The committee may please note and take a decision to vote the ballot with voting options available.
7.6 Digitization/Fully automation of ISO/IEC Balloting work through IR portal
For streamlining the work related to ISO/IEC standards, balloting ang meeting, BIS has developed International relations portal. The link for the standardization portal is as below:
https://irportal.bis.gov.in/
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 procedure 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 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 Point 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 BIS 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. The stakeholders are expected to examine the notifications on the following aspects:
1. Are the notifications in accordance with International Standards?
2. Are they stricter than the International Standards?
3. Are they stricter than the International Standards, than necessary to meet the legitimate objective of
	-  Protection of human health or safety
	-  Animal or Plant life or heath
	-  Environment Protection
8.5 The BIS Technical Committee have also been identified as stakeholder 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.
8.6 The e-mail address of BIS Enquiry Point are as follows:
BIS Email: info@bis.org.in
Website: www.bis.gov.in
The Committee may NOTE.
Item 9 IMPLEMENTATION OF INDIAN STANDARDS
9.1 In order to derive maximum advantage of the National Standards, members are requested to adopt these 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 19 to review the standards and eliminate wherever possible bottle necks in the implementation.
The committee may NOTE.
10 QUALITY CONTROL ORDER
05 products pertaining to MTD19, are under mandatory BIS certification through QCO issued by DPIIT. The details are as follows:
	Sl No.
	Indian Standard
	Product
	License

	01
	IS 1161 : 2014
	Steel tubes for structural purposes
	192

	02
	IS 1239 (Part 1) : 2014
	Steel Tubes, Tubulars and Other Wrought Steel Fittings: Part 1 Steel Tubes
	136

	03
	IS 4270 : 2001
	Steel tubes used for water-wells (upto 200 mm dia)
	37

	04
	IS 6913 : 2023
	Stainless steel tubes for the food, beverage, dairy and pharmaceutical industry - Specification
	0

	05
	IS 6392:2020
	Steel Pipes Flanges- Specification 
	5


The Committee may please note.
Item 11 BIS INITIATIVES
11.1 In order to make standardization more inclusive and research-based standard making, it is suggested to subscribe the magazine and journals. It is also encouraged that participation in the National and International events shall be increased. In this regard, all the members are requested to share the list of journal and magazine in pipe and tube industry.  
11.2 Presently BIS allows each organization represented on various technical committees of BIS to nominate two representatives from the organization – a principal member and an alternate member. In order to encourage the participation of young professionals in the standardization activity, it has now been decided to allow each organization to nominate an additional alternate member on the technical committees in which the organization is represented, provided the additional representative is a young professional upto the age of 37 years and having expertise in the respective discipline.
11.3 In order to effectively perform its responsibility as the NSB of India, the Standards National Action Plan (SNAP) has been evolved by BIS.
BIS has undertaken extensive stakeholder consultations involving policy makers, academia, industry, industry associations, Research and Development institutes, government bodies, etc. to develop this action plan. Due consideration have also been accorded to government policies and priorities. To prioritize the standardization work on the identified subjects/ topics of standards development, an assessment of national socio-economic requirements was made through a process of secondary research against the ISO guidelines available in this regard.
The action plan proposes a set of actions that would enable BIS to fulfill the specific objectives, and drive the national standardization work and participation in international standardization work. The actionable points emanating from the study as provided in the document are expected to help meet the objectives of making standardization processes efficient and fast, increase awareness and implementation of standards, increasing participation and involvement in national and international standardization and ensure harmonious standardization activities in the country.
The action plan has prioritized standardization issues ranging from engineering to services, IOT to AI and smart cities to e-mobilities. ‘Smartness’, ‘Sustainability’ and ‘Services’ would be the key to future standardization. Standards National Action Plan (SNAP) is attached below:
The committee may please note.
Item 12 R&D PROJECTS FOR ESTABLISHMENT/REVISION OF INDIAN STANDARDS
The current guidelines for R&D projects for establishments/revision of Indian Standards are given below: 


The committee may please note.
	Sl. No.
	Project
	
	Awarded
	Status

	1.
	Study of grades and chemical and mechanical properties of seamless ferritic alloy steel pipes and fittings for high-temperature steam service.
	NOT AWARDED 
	NA

	2.
	Study of grades and chemical and mechanical properties of seamless ferritic alloy steel pipes and fittings for Low-temperature steam service.
	Awarded to Dr. Bikas Kumar, NIT Jalandhar on Oct 2024
	Literature Review Done

	3.
	Study the grades, chemical and physical properties, and various shapes and sizes of stainless-steel pipe fittings
	Awarded to G. Chandrasekar, PSNA College Jalandhar on Oct 2024 
	Literature Review Done

	4.
	Study of chemical, physical and mechanical properties of stainless steel pipe and tubes made of low nickel stainless steel grades
	Awarded to DK Dwivedi, IIT Roorkee on June 2024
	Revised sampling plan submitted.


The Committee may deliberate and discuss.

Item 13 TASKS ASSIGNED TO THE TECHNICAL COMMITTEES BY BIS
In order to improve the performance of the technical committees, BIS has assigned the following tasks to the technical Committees. The Committees have to work on the assigned tasks for their existence.
i) Status of participation of members in the previous three meetings inviting suggestions for improvement - 
ii) Status of comments received from various members during the last three years inviting suggestions for ensuring active participation, - 
iii)  Identification and involvement of talent available in the country related to the subject dealt by the committee and methodology to involve them in the proceedings of the Committee –
iv) Status of standardization in the areas dealt by the committee at international level and suggestions for improving participation in the related committees of ISO/IEC,
v) Strategic roadmap: Future plans and strategies to be adopted by the committee during the next 5 years aiming at contribution in related standardization activity at national and international level 
The Committee may deliberate and discuss.
Item 14 DATE AND PLACE FOR THE NEXT MEETING 
Annual Calendar of Technical Committee meetings

	Sl No.
	Meetings planned for FY 2024-25
	
	Date & Time
	Venue

	1.
	First Meeting
	10 April 2024
	Hybrid (New Delhi, BIS Head Quarter)

	2.
	Second Meeting
	22 July 2024
	Hybrid (New Delhi, BIS Head Quarter)

	3.
	Third Meeting
	13 Dec 2024
	Hybrid (New Delhi, BIS Head Quarter)

	4.
	Fourth
	Meeting
	
	Feb 2025
	IIT Indore
MANIT Bhopal
NIT Jamshedpur

	NOTE – One of the above committee meetings to be organized in an academic Institution and one Seminar has to be organized by the committee during the current financial year.


The Committee may deliberate and discuss.

Item 15 ANY OTHER BUSINESS
15.1 NOC/Clarification received from applicant are placed below for discussion: 
[image: Document]
The Committee may please deliberate and decide
ANNEX-1
	Sl No.
	Subject
	Decision taken in past meetings
	Action taken on the decision of last meeting

	1. 
	Fourth revision of IS 3589 : 2001 
Steel Pipes for Water and Sewage (168.3 to 2540 mm Outside Diameter) — Specification
	37th Meeting
Member Secretary informed the committee members regarding three panel meetings convened on 03/05/2024, 19/06/2024 & 28/06/2024 and decisions thereof. The draft amendment document finalized by the panel was discussed among members and accepted in consensus. It was decided by the committee to send the draft for wide circulations for the 30 days. Further, the Committee also decided that if no comments received on WC draft or comments received are in editorial nature same to process for printing on approval of chairman MTD 19. It was also decided that Shri Alok Jain will provide the draft revision document for IS 3589 incorporating all the amendments and sizes from IS 5504. 
36th Meeting
Member Secretary briefed the Committee about the status of work and requested Dr.   BB Duari to provide insights of the meeting held with IWWA. Dr. BB Duari informed that IWWA has prepared detailed report on minimum thickness requirement of IS 3589. They have done comparative analysis of thickness requirement with IS 3589 : 1991, EN 10224, ASTM A53, AWWA M11 manual and IS 1916 : 2018. The committee reviewed the panel composition and it was decided to include members from PHED Jodhpur, Welspun, MSL and IPMA. The committee requested panel to held physical meeting on 26th April, once the report is received from IWWA.
The committee further discussed on the implementation of amendment no. 5 and after deliberation, the committee decided that, since the last date of implementation of amendment  no. 5 is 4th June 2024 and new amendment is still under development, The concerned Central Marks Department may be requested to extend the implementation of Amendment-5 to IS 3589 : 2001 for another 6 months. 
The committee further advised the panel to take up the amendment on priority. 

35th Meeting
Member Secretary briefed the Committee about the status of work and informed that, Dr Ulhas Naik will provide the minimum thickness requirement from the IWWA manual and EN 10217 has also been identified to refer in the standard. Once the minimum thickness requirement received from Dr Ulhas Naik, Dr B. Duari will incorporate it in the draft after adding corrosion allowance with the minimum thickness requirement and the draft will be deliberated in the next panel meeting.
Chairperson, Shri Arunava Dasgupta, proposed that, by the end of November 2023, we should have a workable document and a panel meeting to be convened in the first week of December 2023, to deliberate on the document. Meanwhile, Central Marks Department will also be requested to extend the implementation of Amendment-5 to IS 3589 : 2001 for another 6 months.
	As decided in the 37th meeting, draft document of amendment 7 to IS 3589 was wide circulated for the period of 30 days till 20 October 2024. It was also decided that if no comments received on WC draft or comments received are editorial in nature same to process for printing on approval of chairman MTD 19. However, BIS received one comment on the document circulated during Wide Circulation period. The Working Group 2 convened a meeting on 24 October 2024. During the meeting, it was decided to dispose off the comment received through portal and send the finalized document for printing. As decided, the draft is sent for printing with approval of chairman MTD19 and attached below -   
[image: ]

Draft for revision of IS 3589 is not submitted by Shri Alok Jain till date.
The Committee may
note.


	2. 
	Adoption of ISO 11960 : 2018 and ISO 11961 : 2020
	37th Meeting
WG 5 on seamless tubes & pipes informed the committee that two panel meetings convened by the panel on 21 May 2024 & 15 July 2024. Accordingly, as per the decision of the last committee meeting, WG 5 informed the committee for the adoption of ISO 11960 & ISO 11961. It was decided by the committee to adopt both standards.
 
	As decided in the 37th meeting, ISO 11960 and ISO 11961 were processed for adoption on recommendation of WG5. MTD Doc 26709 and 26710 were wide circulated for period of 30 days till 17 November 2024. However, no comments were received on the wide circulation document. Consequently, documents sent for printing with approval of Chairman MTD19.
The committee may NOTE. 

	3. 
	Standards on Stainless Steel Tubes and Pipes

	37th Meeting
Member Secretary informed committee that the project has been awarded to IIT Roorkee and timeline is 4 months. It was decided by the committee to send the draft on SS Tubes for decorative purpose for wide circulation for the period of 30 days and not to wait for the outcome of the project. After the completion of the project, the outcomes may be taken up in the amendment. 
It was also decided to wide circulate the draft on Stainless Steel tubes for water application for 30 days. Further, the Committee also decided that if no comments received on WC draft or comments received are in editorial nature same to process for printing on approval of chairman MTD 19.
36th Meeting
The member secretary informed to the committee members that R&D project regarding validation of Low-Nickel Grade is uploaded on standard portals and likely to be awarded within 30 days. The committee decided that draft will be prepared after detailed report received from R&D project. 
Further, the committee advised member secretary to discuss with the panel convener for other stainless steel pipe standards under preparation/to be prepared.
35th Meeting
1. Chairperson Shri Arunava Dasgupta proposed that other than chemical and mechanical properties, the draft should also have Salt Spray Test (SST) and the Committee agreed on the proposal.
2. Convenor of Panel-7, Shri Nagendra Vijayvargia briefed the committee about the new draft standard MTD 19(15548) Stainless Steel Tubes for Decorative Purposes by mentioning following points:
a)	For Grades N1, N2 & N3 tests have already been done to include in IS 6911 and we can take the report and include in this standard.
b)	The Grades N5, N6 & N7 have been introduced in the utensils grade.

3. Shri Rohit Kumar from ISSDA mentioned that test for all 6 proposed grades have completed few days for IS 6911 and he will submit the report within few days and he presented the sampling plan before the committee:
a)	There will be a total of 180 samples to be tested.
b)	For testing only it will cost around 3 Lakh INR and for other costs around 1 Lakh INR.
c)	There will be an intermediate grade 201 or 202 and an existing grade 304 for comparison.

4. The Committee further deliberated on the ToR for the proposed R&D project and agreed on ToR. The final copy of ToR is enclosed with the minutes. 
5. Since, there are more than one new standard under development on Stainless Steel Tubes, so the committee decided to prioritize the subjects as given below:
a)	Stainless Steel Welded Tubes for Decorative Purposes.
b)	Stainless Steel Tubes for Water Application.

6. The Committee also decided to circulate the draft of SS Tubes for Water Application received from Panel-7, among the Committee members for comments.
34th Meeting
The committee agreed for change the name of proposed standard for SS welded tubes for mechanical tubing to SS welded tubes for decorative purposes.
Further, the committee after detailed deliberation decided to circulate draft among members. Committee also decided that If no comments received from members or comments received are in editorial nature same to process for Wide Circulation for 60 days.
The committee also deliberated on including new low Ni grades which are to be tested and validated and after getting satisfactory results only then can be included. In the meanwhile, Committee agreed to refer IS 6911:2017 for input material for the SS welded tubes for decorative purposes. The Committee requested Panel -7 to convene a meeting and prepare a blueprint for validation of Low Nickel grade for the requirements of tubes. 
 The Committee also emphasized that validation of low Ni grades may be considered for Research & Development (R&D) projects for formulation of Indian Standards on SS welded tubes for decorative purposes.
33rd Meeting
The Committee requested Member Secretary to circulate the drafts received from Shri Nagendra Vijayvargia (ISSDA) among the Committee Members for 21 Days.
The committee further decided that the above documents to be circulated in WC for one month with approval of chairman if no comments received or comments received are in editorial nature.
32nd Meeting
The Committee noted the Status shared by panel convenor Sh Nagendra Vijayvargia (ISSDA) on documents related to SS Tubes for Electrical Fusion welded SS pipes for high temperature and SS tubes for Mechanical tubing. 
The Committee requested the Panel convener to share the working drafts with Member Secretary within one month from finalization of the minutes. 
Subsequent to receipt of draft documents from Panel Convenor, Member Secretary is advised to circulate the same among Members with a request to review the working drafts and share their comments within 21 days.
31st Meeting
a. The emphasis during the meeting was on remarks on the Panel on the comments on draft standards on stainless steel pipes for general engineering service (seamless & welded). 
b. The Committee accorded the proposal by MTD for changes in draft standards and duly endorsed by the panel. 
The details of the changes agreed to and captured in BIS commenting template were given in Appendix-2 (Sl No. 1 to 8, 10, 14, 17 to 19) & Appendix-3(Sl No. 3, 5, 6 to 14, 17, 19, 20, 23, 24, 26 & 27). 
c. However, for some of the changes in the drafts by MTD through BIS commenting template and contested by Panel were deliberated during the meeting. The decisions of the committee were as follows:
1. The proposal of MTD for going ahead with the only one variety  namely the PIPE, which could be supplied in two different conditions owing to dimensional tolerances so as to accommodate the sizes of both pipe and tube  was deliberated by the committee. Subsequently, it decided to continue with the classification of material based on order as Pipes and Tubes, allowing these terms in the drafts based on their popularity among users, downstream units comprising of fitting manufacturers and Pipe manufacturers. Further, it also noted that Tubing holds to tighter and more stringent dimensional tolerances than pipe.
2. As a result of discussions, the committee defined the terms PIPE and TUBE distinctly as under: 
Pipe:  A long hollow cylinder of round cross section, ordered by specifying Nominal Bore and wall thickness. 
Tube: A long hollow cylinder of round cross section ordered by specifying outside diameter (OD) and wall thickness.
3. The Committee deliberated on the proposal for making mechanical properties uniformly applicable for PIPE and TUBE. In this regard, invitees representing Pipes Manufacturing association had informed the committee that the requisite mechanical properties were not common across all the sizes and indeed, they were desired because of application inter-alia the classification PIPES and TUBES, as Pipes were specifically used for pressure applications for transporting fluids informed the Committee. 
Further, they also informed that tensile properties were commonly shared regardless them being supplied as Pipe or Tube. 
Accordingly, the committee decided not for making mechanical properties uniformly applicable for PIPE and TUBE with an exception of Tensile properties. 
Because of clarification provided by representatives of pipes manufacturers association, the committee decided to extend the tensile properties of various grades for tubes to pipes as well.  
4. To delete clause 17.3.4 in draft standard for seamless and Cl 18.3.4 in draft standard for welded as there is no such relaxation in hydrostatic test on sizes beyond 273mmin ASTM relevant Standards.
5. To add a general clause on other tests, replacing eddy current test, Air-underwater test as these test were usually carried for requirements and methods as agreed to between purchaser and manufacturer. 
6. The Committee deliberated on tolerances on Outer Diameter for Pipes. It was informed by the Panel Convenor that the tolerances on outer diameter were derived from ASTM A 999,               Specification for General Requirements for Alloy and Stainless Steel Pipe. 
The committee agreed to their proposal given the scope of ASTM standard A 999 and their acceptance among users and manufacturers. 
7. The Committee deliberated on size restrictions for flange test and flattening test. Accordingly,it decided to modify the clauses on them in the draft standards  to restrict sizes upto 150mm for flange test(tubes only) and for flattening test upto 600mm both for pipes and large size tubes, as mentioned in scope of respective  test method standards.
8. To define sizes for pipes in tabular format, replacing the existing tables, by following the practice given in IS 1161, by using concept of NB as the nominal dimension.
9. The Committee requested Panel Convenor to recheck the clause on repair by welding and grinding as repair of base metal defects by grinding or welding is applicable only to pipes in the draft and not considered for tubes. 
10. To incorporate details of NPS and associated schedule numbers for purpose of information only, through an appendix in the draft, given their prevalence between pipe and fitting manufacturers. 
d. The modified draft standards on seamless and welded incorporating some of the changes, except the changes to be addressed by panel convener as mentioned at Sl No 8, 9 & 10 above are placed at Appendix-4 & 5. 
e. The Committee decided to nominate Sh Nagendra Vijayvargiya as Panel Convenor (consultant, ISSDA) replacing Sh Rohit Kumar(ED, ISSDA). Further, the newly appointed Panel Conveor was requested to provide modified drafts incorporating changes suggested at Sl No. 8, 9 &10 above within 7 days.
	As decided in the last meeting, P-Draft Doc: MTD 19 26664: Stainless Steel Welded Tubes for conveyance of aqueous liquids - Specification, was circulated among members inviting comments till 15 Oct 2024. However, no comments received on the same. 

P-Draft Doc: MTD 19 26677: Stainless Steel Welded Tubes for Decorative Purposes, was circulated among members inviting comments till 20 Oct 2024. Comments received from Shri Nagendra Vijayvargia, ISSDA is attached for reference to all:  
 [image: Document]
The Committee may
deliberate and decide.


	4. 
	Steel Tubes for  Heat Exchangers 
(IS 11714, Part 1,4 & 5)

	36th Meeting
The Committee deliberated and decided to request panel 2 on seamless pipes and tubes to review the relevant parts of Is 11714 and give their recommendations for revision of the same.  Thereafter, the same shall be put up to the panel 14 for comprehensive revision of all parts of IS 11714 which includes both welded and seamless pipes. 

35th Meeting
The Committee after deliberation requested Member Secretary to circulate draft of IS 11714 (Part 1, 4 & 5) among the committee members and requested Shri B. B. Prasad to study IS 11714 (Part 2 & 3) for revision.
The Committee further constituted a Panel for the revision of the parts of IS 11714 and requested Member Secretary to take the nomination from M/s Maharashtra Seamless, the composition of the Panel is as follows:
1. Shri B. B. Prasad (Convenor), M/s Tata Steel Ltd.
2. Shri Subhojit Bhattacharya, M/s Lalita Infraprojects Pvt. Ltd.
3. M/s Maharashtra Seamless (Nomination to be taken).
4. Shri Nagendra Vijayvargia, ISSDA
5. Shri M. Kannan, BHEL
34th Meeting
The Committee noted the information and agreed on member secretary’s proposal to revise the Part 2 & 3 along with the parts 1, 4 & 5.
The committee further requested members to work on IS 11714 Part 2 & 3 and prepare draft for the revision of part 2 & 3 within one month of time.
Shri B B Prasad was requested to provide the draft for part 2 & 3 within one month.
Once working draft is received for all parts of the standard, Committee decided to circulate among members for 21 days.
Committee also decided that If no comments received from members or comments received are in editorial nature same to process for Wide Circulation for 30 days.
33rd Meeting
The Committee requested Member Secretary to circulate the drafts received from Shri Nagendra Vijayvargia (ISSDA) among the Committee Members for 21 Days.
The committee further decided that the above documents to be circulated in WC for one month with approval of chairman if no comments received or comments received are in editorial nature.
Previous Meetings
ISSDA during the meeting made a presentation informing the committee about the work being done by the panel in formulating and upgrading standards on stainless steel pipes and tubes.
The committee requested the Panel 7 to take an early action.
After the discussions during panel meeting on 19 Oct 2020, the drafts received from Panel were placed below
 The Committee observed that the changes proposed in case of IS 1174 Pt.4 & 5 were more suitable for revising the standard in total rather than issuing an amendment. 
Accordingly, the Committee suggested that IS 11714 Pt. 1, IS 11714 Pt.4 and IS 11714 Pt.1 may be considered for revision.
Accordingly, the Member Secretary was advised to circulate IS 11714 Pt. 4 & 5 among its members for 21 days inviting comments.
In addition, the Panel was requested to provide draft within two months suitable for revision of standard instead of an amendment for IS 11714 Pt.1.
The Committee deliberated on the proposal from Member Secretary to review Parts 2 and 3 relevant to steel tubes for heat exchanges barring Stainless steels and referred the matter to Panel 8 for providing working draft. 
The Committee noted the Status shared by panel Convenor Sh Nagendra Vijayvargia (ISSDA) on draft document for revision of IS 11714 Pt.1, 4& 5 and requested convenor to submit the finalised working drafts within one month date of finalization of the minutes.
	Panel 2 meeting was convened on 15 July 2024. The panel has prepared a draft for IS 11714 part 2 & 4. The draft is attached for further deliberation and discussion. The draft prepared by the panel 2 may be submitted to Panel 14 for finalization of draft for revision of IS 11714.


[bookmark: _MON_1783115208]
The Committee may please deliberate and decide.

	5. 
	Amendment No. 3 to IS 4923 : 2017
Hollow steel                 sections for structural use (Third Revision)


	37th Meeting
The committee noted the information provided by member secretary that document was sent for printing and ready for gazette.
36th Meeting
The committee after deliberation decided that since amendment no 2 of IS 4923 is being implemented from 17th April 2024 and the amendment no 3 and the new IS on Cold Formed Welded Carbon Steel Square and Rectangular Hollow Sections for Mechanical, General Engineering and Decorative Purposes – Specification is also undue printing, the implementation of amendment no 2 of IS 4923 may be extended for period of 6 months. It was decided to inform the above proposal of committee to CMD2.  
35th Meeting
The Committee decided to send the document for printing, if, no comment received or comment(s) received are editorial in nature till 22 November 2023, with approval of the chairperson.
34th Meeting
The committee deliberated at length and decided to include the raw material conforming to both IS 10748 and IS 2062 instead of IS 2062 only. 
The committee decided to remove the less than 2 mm thickness clause from the current amendment till the standard for Hollow Steel Section for Mechanical and General Engineering Purpose is published based on various representation stated that in the absence of availability of Indian Standard for less than 2 mm manufacturer will have no option but the produce the material without BIS standard mark. 
The committee decided to hold a panel meeting to deliberate the Elongation percent for the grades YSt 420 & YSt 460 and all other comments received on the said standard. The panel is requested to hold the meeting for deliberation on the proposed amendment within one month. Based on the discussion of the panel, the draft will be modified and circulated among members. If no comments are received or comments received are editorial in nature, Committee decided to send the document for wide circulation for 30 days.

	The amendment 3 to IS 4923 is published.
The Committee may note.

	6. 
	Second Revision of IS 9295 : 1983
Specification for Steel Tubes for Idlers for Belt Conveyors (First Revision)
	37th Meeting
The committee noted the information provided by member secretary that document was sent for printing and ready for gazette.
35th Meeting
The committee decided to change the panel convener Shri Udyan Tyagi, Tata Steel Ltd, by Shri B. B. Prasad M/s Tata Steel Ltd since Mr. Tyagi has already left Tata Steel.
The Committee agreed on the Chairperson’s proposal and directed the panel to hold a panel meeting on 24 November 2023 to deliberate on the comments received during the wide circulation period and send the updated draft by 27 November 2023.
After deliberating the comments the draft is to be again circulated in WC for 30 days, if the proposed changes are accepted otherwise the committee recommended to send the document for printing with approval of the chairperson.
	The standard IS 9295 : 2024 is published.
The Committee may note.

	7. 
	Formulation of new Standard:
Single Wall Copper and Zinc Coated Steel Refrigerator Condenser Tubes – Specification
	37th Meeting
The committee requested member secretary to contact proposer of the NWIP. If no response received from the proposer, then the proposal may be rejected. 
36th Meeting
The Committee deliberated and reviewed the Panel Composition and it was decided to consult with B.B. Chandana to take nomination from EIL.
STMAI and MSL will also submit expert nominations. It was also decided to include SVS REFCOMP Pvt. Ltd. (The proposer of this standard) in the panel. The member secretary was requested to get in touch with the proposer and move the NWIP further.
35th Meeting
The Committee after deliberation requested members to propose name and contact details of the experts and following recommendations received:
a)	Shri B. L. Chopra will share contact details of relevant expert from M/s MECON Ltd.
b)	Shri Rameshwar Prasad will suggest suitable person from M/s EIL.
The committee further recommended holding the next panel meeting once the nominations are received.
34th Meeting
The committee advised members of the panel to hold next panel meeting as soon as possible to expedite the process of formulating this standard. 
The committee further requested member secretary to ensure follow up with the organizations and get the nominations from the remaining organizations.
33rd Meeting
Committee requested Panel to submit their recommendations in one month to committee for consideration.
Previous Meetings
The proposal received through portal was circulated among members inviting comments till 20 Jan 2021.
Given its import value and that the product is component for condensers, the Committee recommended to formulate a standard and constituted Panel 9 as mentioned below for taking up the task:
1.	Nomination from EIL/NML/MECON - Panel Convener
2.	Sh BB Prasad, Tata Steel
3.	Sh B Duari, Lalita Infra
4.	Sh Nitin Jain, Surya Roshni
5.	Sh Nikhil Srivastav, SVS
6.	Another Manufacturer of the tubes
7.	Two nominations from user industry comprising of manufacturers of condensers for refrigerators.
8.	Nomination from MED 3
The Committee desired that the Panel should submit the following to the Committee: 
I.	Plan of work, which comprises of Selection of grades, sampling, source of samples, Tests to be carried out, Labs
II.	Terms of reference for the task
III.	Cost Estimation and Source of funding
IV.	Timelines for completion
It was decided by the committee that panel to submit the report in 2 months after receipt of nominations from MECON and MED.
	As decided in the last meeting, member secretary tried to contact on the number provided in the  proposal. As per telephonic conversation with Shri Nikhil, he has resigned from SVS REFCOMP PRIVATE LIMITED. 
In addition to this, MC has compared the proposal received with the existing standard IS 8119. It has been observed that, grades and mechanical testing requirement mentioned in the proposal is overlapping with IS 8119, except for few tests (i.e. leak test, moisture test and salt spray test). It is proposed that NWIP received may be rejected and it may be taken up in the future during review of IS 8119. 
The Committee may deliberate and decide.


	8. 
	Formulation of New Standard –
1. Carbon Steel Seamless Pipe
for High Temperature Services:
MTD (27052)

2. Black and Hot-Dipped, Zinc-Coated Seamless Steel Pipe: 
MTD ()
	37rd Meeting
It was decided to circulate the p-draft among committee members for 10 days. Further, the committee also decided that if no comments received on p-draft or comments received are editorial in nature same to process for wide circulation for period of 30 days on approval of chairman of MTD 19.
	Working Group 5 (seamless pipes and tubes) meeting convened on 23 Oct 2024 and 25 Nov 2024. WG 5 modified the P-draft on the recommendation of member secretary. has prepared draft on the subject. P-draft was circulated among members on 05 Dec 2024 for comments. The draft is attached for further discussion : -
[image: Document][image: Document]
The Committee may deliberate and decide.


	9. 
	ISO TC 67/SC 2 Plenary Meeting
	Plenary meeting of ISO Technical Sub-Committee ISO/TC67/SC2 on Pipeline Transportation System from 15-16 April 2025 (Milan, Italy)

	Member Secretary sent an email regarding nominations in the ISO/TC67/SC2 plenary meeting on 22 Nov 2024. Interested members are requested to provide nomination.









ANNEX-2
Steel Tubes, Pipes and Fittings Sectional Committee, MTD 19
Scope: Standardization in the field of steel tubes, pipes and fittings including classification, designation and coding of steel tubes.
Liaison: 
Principle (P) Member
ISO TC 5 - Ferrous metal pipes and metallic fittings 
ISO TC 5/SC 1 - Steel tubes 
ISO TC 5/SC 5 - Threaded fittings, solder fittings, welding fittings, pipe threads, thread gauges
ISO TC 17/SC 19 - Technical delivery conditions for steel tubes for pressure purposes 
ISO TC 67/SC 2 - Pipeline transportation system 
ISO TC 67/SC 5 - Casting, tubing & drill pipe 
Observer (O) Member
ISO TC 5/SC 10 - Metallic flanges and their joints 
ISO TC 67 - Oil and gas industries including lower carbon energy
ISO TC 67/SC 4 - Drilling, production and injection equipment
ISO TC 67/SC 6 - Process equipment, piping, systems, and related safety
ISO TC 67/SC 7 - Offshore structures 

Thirty fifth Meeting				07 November 2023				VC
Thirty sixth Meeting				10 April 2024					Hybrid
Thirty seventh Meeting			22 July 2024					Hybrid

Attendance in last three Meetings:

	Sl No.
	Organization
	Representative(s)
	35th
	36th
	37th
	Total

	1. 
	Bharat Heavy Electrical Limited, New Delhi
	Shri K. Athimoolam 
Shri M. Kannan (Alternate Member)
Nomination Revised;
Shri Antony Harison MC (Principal Member)
Shri S. Madhan Kumar (Alternate Member)
	P
	N
	N
	1/3

	2. 
	Directorate General of Quality Assurance, Ministry of Defence, Ichapur
	Shri K. Yadav 
Shri Bikas Mondal (Alternate Member)
	P
	N
	P
	1/3

	3. 
	Engineers India Limited, New Delhi
	Shri Rameshwar Prasad 
Shri Sanjeev Gupta (Alternate Member)
	P
	P
	N
	2/3

	4. 
	Federation of Industries of India, Maharashtra
	Shri H. L Bhardwaj 
	P
	N
	N
	1/3

	5. 
	Gujarat Gas Company Limited, Ahmedabad
	Shri Dharmesh Sailor 
Shri Pramath Shailesh (Alternate Member)
	P
	N
	P
	2/3

	6. 
	Indian Oil Corporation Limited - Refineries and Pipelines Division, New Delhi
	Shri Parichay Das 
	N
	N
	P
	1/3

	7. 
	Indian Pipe Manufacturing Association, New Delhi
	Shri Mayank Sharma 
Shri Alok Jain (Alternate Member)
	P
	P
	P
	3/3

	8. 
	Indian Stainless Steel Development Association, Gurugram
	Shri Rohit Kumar 
Shri Nagendra Vijayvargia (Alternate Member)
	P
	P
	P
	3/3

	9. 
	Indus Tubes Limited, Pitampura, New Delhi
	Shri I. P. Jain 
Shri C. K. Kaushik (Alternate Member)
	P
	P
	P
	3/3

	10. 
	Lalita Infraprojects Private Limited, Kolkata
	Dr Buddhadeb Duari 
Shri Subhojit Bhattacharya (Alternate Member)
	P
	P
	P
	3/3

	11. 
	Maharashtra Seamless Limited, Sukeli
	Shri D. P. Singh
Shri P. S. N. Ramesh (Alternate Member)
Shri Hemant Matreja (Young Professional)
	-
	P (as invitee)
	P
	2/2

	12. 
	Mazagon Dock Limited, Mumbai
	Shri Vinod Kumar Parkewar 
Shri Harshin Dave (Alternate Member)
	P
	N
	P
	2/3

	13. 
	RITES Limited, Gurugram
	Shri Ramendra Kumar 
Shri Ajay Sharma (Alternate Member)
	P
	N
	N
	1/3

	14. 
	Seamless Tube Manufacturers Association of India, New Delhi
	Shri Avnish Kumar 
Shri Simranjeet Singh (Alternate Member)
	-
	P (as invitee)
	P
	2/2

	15. 
	Shri Bajrang Power and Ispat Limited, Raipur
	Shri Banwari Lal Chopra 
Shri Praveen Kumar (Alternate Member)
	P
	P
	P
	3/3

	16. 
	Society of Indian Automobile Manufacturers (SIAM), Delhi
	Shri P. K. Banerjee 
Shri Amit Kumar (Alternate Member)
	P
	N
	P (Ms Mukti Prasad as representative)
	1/3

	17. 
	Surya Roshni Limited, Delhi
	Shri N. K. Singla 
Shri Nitin Jain (Alternate Member)
	P
	P
	P
	3/3

	18. 
	Tata Steel Limited, Kolkata
	Shri Braj B. Prasad 
	P
	P
	P
	3/3

	19. 
	Welspun India Limited, Mumbai
	Shri Jignesh Mahendra Choksi 
Shri Prakashmal Tatia (Alternate Member)
	P
	P
	P
	3/3




ANNEX-4

	Sl. No.
	IS Number
	IS Title
	Remarks

	1
	IS 10577 : 1982 
	Specification for lancing pipes
	

	2
	IS 11714 (Part 15) : 1986 
	Specification for steel tubes for heat exchangers
	

	3
	IS 12620 : 1989 
	Seamless steel tubes for manufacturing high pressure gas cylinders - Specification
	

	4
	IS 12791 : 1989 
	High carbon chromium bearing steel tubes for the manufacture of bearing races – Specification
	

	5
	IS 13197 : 1991 
	Grooved pipe couplings - Specification
	

	6
	IS 2039 (Part 13) : 1991 
	Steel tubes for bicycle and cycle rickshaws - Specification (Second Revision)
	

	7
	IS 2416 : 1986 
	Specification for boiler and superheater tubes for marine and naval purposes (First Revision)
	

	8
	IS 4712 : 1984 
	Specification for forged steel, socket - Welding fittings (First Revision)
	

	9
	IS 5433 : 1969 
	Specification for oil well steel casing pipes and couplings
	

	10
	IS 5504 : 1997 
	Specification for spiral welded pipes (First Revision)
	

	11
	IS 6286 : 1971 
	Specification for seamless and welded steel pipes for sub - Zero temperature service
	

	12
	IS 6630 : 1985 
	Specification for seamless ferritic alloy steel pipes for high temperature steam services (First Revision)
	

	13
	IS 6631 : 1972 
	Steel Pipes for Hydraulic Purposes
	

	14
	IS 6647 : 1972 
	Specification for drill pipes for use in oil or natural gas wells
	

	15
	IS 7138 : 1973 
	Specification for steel tubes for furniture purposes
	

	16
	IS 7174 : 1974 
	Specification for carbon steel tubes for use on board ships for working pressures 0.7 to 1.7 n/mm2
	

	17
	IS 8036 : 1976 
	Specification for mild steel transformer cooling tubes
	

	18
	IS 8119 : 1976 
	Specification for copper brazed steel tubing
	

	19
	IS 9158 : 1979 
	Specification for cold - Drawn high pressure fluid power cylinder tubes
	

	20
	IS 1956 (Part 8) : 1976 
	Glossary of terms relating to iron and steel: Part 8 steel tubes and pipes (First Revision)
	




ANNEX-5
Following Standards are allocated to BIS officers as Action Research Project in various Phases to review the pre-2000 Standards:
	Sl No.
	IS No.
	IS Title

	1. 
	IS 12620
	Seamless steel tubes for manufacturing high pressure gas cylinders - Specification

	2. 
	IS 1956 (Part-8)
	Glossary of terms relating to iron and steel: Part 8 steel tubes and pipes (First Revision)

	3. 
	IS 2039 (Part 1 to 3)
	Steel tubes for bicycle and cycle rickshaws - Specification

	4. 
	IS 11428 (Part-3)
	Specification for wrought carbon steel butt - Welding pipe fittings

	5. 
	IS 11722
	Specification for thin walled flexible quick coupling pipes

	6. 
	IS 4712
	Specification for forged steel, socket - Welding fittings

	7. 
	IS 13197
	Grooved pipe couplings - Specification

	8. 
	IS 6286
	Specification for seamless and welded steel pipes for sub - Zero temperature service

	9. 
	IS 6630
	Specification for seamless ferritic alloy steel pipes for high temperature steam services 

	10. 
	IS 5433
	Specification for oil well steel casing pipes and couplings

	11. 
	IS 6647
	Specification for drill pipes for use in oil or natural gas wells

	12. 
	IS 7138
	Specification for steel tubes for furniture purposes

	13. 
	IS 6631
	Steel Pipes for Hydraulic Purposes

	14. 
	IS 10577
	Specification for lancing pipes

	15. 
	IS 8119
	Specification for copper brazed steel tubing

	16. 
	IS 9158
	Specification for cold - Drawn high pressure fluid power cylinder tubes

	17. 
	IS 8036
	Specification for mild steel transformer cooling tubes

	18. 
	IS 5504
	Specification for spiral welded pipes (First Revision)

	19. 
	IS 12791
	High carbon chromium bearing steel tubes for the manufacture of bearing races - Specification



ANNEX-6
The list of all Published Indian Standards under MTD 19 are given below:
	Sl. No.
	IS Number
	IS Title

	1
	IS 3074 : 2013
	Steel tubes for automotive purposes - Specification (Third Revision)

	2
	IS 5429 : 2013
	Dimensions for steel tubes for automotive purposes (Second Revision)

	3
	IS 10577 : 1982
	Specification for lancing pipes

	4
	IS 11428 (Part 13) : 1985
	Specification for wrought carbon steel butt - Welding pipe fittings

	5
	IS 1161 : 2014
	Steel tubes for structural purposes - Specification (Fifth Revision)

	6
	IS 11714 (Part 15) : 1986
	Specification for steel tubes for heat exchangers

	7
	IS 11722 : 1986
	Specification for thin walled flexible quick coupling pipes

	8
	IS 1239 (Part 1) : 2004
	Steel tubes, tubulars and other wrought steel fittings - Specification: Part 1 steel tubes (Sixth Revision)

	9
	IS 1239 (Part 2) : 2011
	Steel tubes, tubulars and other steel fittings - Specification: Part 2 steel pipe fittings (Fifth Revision)

	10
	IS 12620 : 1989
	Seamless steel tubes for manufacturing high pressure gas cylinders - Specification

	11
	IS 12791 : 1989
	High carbon chromium bearing steel tubes for the manufacture of bearing races - Specification

	12
	IS 13197 : 1991
	Grooved pipe couplings - Specification

	13
	IS 2039 (Part 13) : 1991
	Steel tubes for bicycle and cycle rickshaws - Specification (Second Revision)

	14
	IS 2416 : 1986
	Specification for boiler and supherheater tubes for marine and naval purposes (First Revision)

	15
	IS 3589 : 2001
	Steel pipes for water and sewage (168.3 To 2540 Mm Outside Diameter) - Specification (Third Revision)

	16
	IS 3601 : 2006
	Steel tubes for mechanical and general engineering purposes - Specification (Second Revision)

	17
	IS 4270 : 2001
	Steel tubes used for water wells specification (Third Revision)

	18
	IS 4711 : 2008
	Methods for sampling of steel pipes, tubes and fittings (Second Revision)

	19
	IS 4712 : 1984
	Specification for forged steel, socket - Welding fittings (First Revision)

	20
	IS 4923 : 2017
	Hollow steel sections for structural use - Specification (Third Revision)

	21
	IS 5433 : 1969
	Specification for oil well steel casing pipes and couplings

	22
	IS 5504 : 1997
	Specification for spiral welded pipes (First Revision)

	23
	IS 6286 : 1971
	Specification for seamless and welded steel pipes for sub - Zero temperature service

	24
	IS 6392 : 2020
	Steel Pipes Flanges — Specification ( First Revision )

	25
	IS 6630 : 1985
	Specification for seamless ferritic alloy steel pipes for high temperature steam services (First Revision)

	26
	IS 6631 : 1972
	Steel Pipes for Hydraulic Purposes

	27
	IS 6647 : 1972
	Specification for drill pipes for use in oil or natural gas wells

	28
	IS 6913 : 2023
	Stainless steel tubes for the food, beverage, dairy and pharmaceutical industry ï¿½ Specification

	29
	IS 7138 : 1973
	Specification for steel tubes for furniture purposes

	30
	IS 7174 : 1974
	Specification for carbon steel tubes for use on board ships for working pressures 0.7 to 1.7 n/mm2

	31
	IS 8036 : 1976
	Specification for mild steel transformer cooling tubes

	32
	IS 8119 : 1976
	Specification for copper brazed steel tubing

	33
	IS 9158 : 1979
	Specification for cold - Drawn high pressure fluid power cylinder tubes

	34
	[bookmark: _GoBack]IS 9295 : 2024
	Specification for steel tubes for idlers for belt conveyors (First Revision)

	35
	IS 1956 (Part 8) : 1976
	Glossary of terms relating to iron and steel: Part 8 steel tubes and pipes (First Revision)

	36
	IS/ISO 3183 : 2019
	Petroleum and Natural Gas Industries Steel Pipe for Pipeline Transportation Systems ( Second Revision )

	38
	IS 17875 : 2022
	Stainless Steel seamless pipes and tubes for general service

	39
	IS 17876 : 2022
	Stainless steel welded pipes and tubes for general service



ANNEX-7
Proforma for proposing New Subject for National Standardization
	Select Organization Type*
	Select Your organization

	
	Central Government

	
	State Government 

	
	Industry/ Industry Association

	
	Others

	
	R&D/ Scientific/Academia

	
	Individual

	
	Consumer Body /  NGO



Part – 1
	1. 
	Proposer Name*
	

	2. 
	Email-ID*
	

	3. 
	Contact No*
	

	4. 
	Address*
	



Part – 2
	1. 
	Proposed Title of Standard*
	

	2. 
	Aspect*
	Product Specification
	

	3. 
	
	Code of Practice
	

	4. 
	
	Method of Tests
	

	5. 
	
	Terminology
	

	6. 
	
	Dimensions
	

	7. 
	
	Safety Standard
	

	8. 
	
	Others
	

	9. 
	
	Service Specification
	

	10. 
	
	Process Specification
	

	11. 
	Define subject of standard*
	

	12. 
	Select Most Relevant Technical Department*
	



Part – 3
	1. 
	Scope of proposed standard*
	

	2. 
	Purpose and Justification *
	

	3. 
	Likely users of standards and their inputs *

	

	4. 
	Any related standards/series of standard/system standard required to make this subject standard complete*
	

	5. 
	When the final standard would be required*
	

	6. 
	Any specific problem being faced without this standard*
	

	7. 
	Bearing with Govt legislation regulation, etc*
	

	8. 
	Name and address of manufacturers/ implementing/ industries/ purcxhasing organization /component supplier/ raw material supplier, if any*

	

	9. 
	Status of the industry in the country*

	

	10. 
	Availability of test facilities in the country*

	

	11. 
	Whether related to variety reduction, export, health, safety consumer protection, mass consumption, energy conservation, technology transfer, technology upgradation, protection of environment & other National priorities*
	

	12. 
	Whether subject requires consideration to be given to women/girl issues in line with Sustainable Goal 5 of the UN. If so, whether the issues are proposed to be addressed suitably in the proposed standard*

	

	13. 
	Relevant supportive document
	

	14. 
	R & D work done in India*

	

	15. 
	Any foreign collaboration (give details)*

	

	16. 
	Liaison with any organization(s)*

	

	17. 
	Preparatory work*
	· Draft attached

	18. 
	
	· Outline attached and draft can be prepared

	19. 
	
	· No draft possible (provide reasons)

	20. 
	Whether this project can be funded by your organization?*

	

	21. 
	Whether your organization would be interested to opt for BIS Standard Mark once the standard is published?*

	

	22. 
	Any Other Attachment (extra) :
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Doc no. SCMD/R&D Guidelines/20230909

GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS
FOR FORMULATION AND REVIEW OF STANDARDS

1 INTRODUCTION

Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for
formulating Indian Standards for products, processes and services. In the pursuit of this
endeavour, it has so far developed more than 22000 Indian Standards. Action Research and
Research & Development Projects have always been part of the standardization process.
However, there has been a growing realisation in the context of the increasing diversification,
innovation and complexities in the manufacturing sector and evolution of services and also due
to the fast pace of changes in the manufacturing and services landscapes, research &
development projects have to be made an integral part of the standardization process. The idea
is that in principle no standard should be developed without intensive and insightful research
work, which is not confined only to the review of the existing literature and focus group
discussions on the subject chosen for standardization, but also covers the detailed field level
study of the existing processes and practices in product manufacturing and service delivery.
This requires a large network of domain area experts to carry out the research & development
work. The existing network encompasses only a small segment of experts, who are either
associated with technical committees as members or belong to some R&D organizations. The
Memorandum of Understanding with the premier educational institutions imparting technical
and professional education opens the window to the opportunities to expand this network
substantially by utilizing the intellectual capital that resides with the faculty and the research
scholars in these institutions. This association is conceived not only as a way to promote
research & development work necessary for standards formulation but also to enrich the
research ecosystem in these educational institutions.

2 OBJECTIVES

Objectives of this Scheme are to:

2.1 support and commission research & development projects to generate knowledge,
empirical data and insights that would help in formulating new standards and updating

& upgrading the existing Indian standards;

2.2 expand the network of domain area experts to carryout research & development projects
in the areas related to standardization and conformity assessment; and

2.3 enrich the research ecosystem in the educational institutions imparting technical and
professional education.





3 RESEARCH & DEVELOPMENT PROJECTS

3.1 Research & development projects under these guidelines are described as follows:

A project aimed at comprehensive, in depth and incisive study of a product, process or service
or all taken together in respect of a subject under standardization, encompassing literature
review, analysis of the data from secondary sources, collection and analysis of data from
primary sources and stakeholder consultations.

3.2 Theduration of a project shall not exceed six months counted from the date of the award
of the project to acceptance of the final report by the Sectional Committee concerned, provided
that the Sectional Committee must not take more than one month to give its decision on the
final report. Further provided that the time taken by the Sectional Committee for giving its
decision shall not be counted. The Sectional Committee may extend the duration but for not
more than 2 months in special circumstances, the reasons for which shall be recorded in the
minutes of meeting of the Sectional Committee.

3.3 The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only.

3.4  BIS will publish a list of research & development projects along with Terms of
Reference (ToR) on Standardization portal or any other suitable digital platform.

35 If any organization or an expert on behalf of an institute wants to propose a research &
development project on any new and emerging area in which they have expertise, they can do
so through the same platform for the consideration of the Sectional Committee.

4 TERMS OF REFERENCE (ToR)

4.1 The ToR of Research& development project shall be prepared by the Sectional
Committee concerned, and shall contain:

a) Title, background and objectives of the study;

b) Expected research methodology (brief information, for example, survey, testing,
industry visits, etc.);

c) Scope of study;

d) Outline of the tasks and final deliverables expected from the Proposers;

e) Methods of review, schedule for submitting the 1st draft report and project completion
report;

f)  Any support or inputs to be provided to the Proposer; and

g) Maximum duration of project and timelines for submission of proposal.





4.2 While preparing the Terms of Reference (ToR) the sectional committee may consider the
following points as a research & development project may include one or mix of the following:

a) Secondary research based on internet or published information including authentic data
sources;

b) Survey based research (including industry visits) to ascertain prevailing market
conditions and practices, standards in use, industry and consumer preferences,
availability of infrastructure, technical capabilities, comparative trends, economic trends;

c) Ascertaining compliance to existing and proposed standards through testing, review of
past test reports, other validation and verification checks; and

d) Basic and innovative research to establish normative criteria. Criteria may include
performance, health, safety, environmental impact.

5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT
PROJECTS

5.1 There shall be a Review Committee for approving the projects recommended by the
Sectional Committee. The composition of Review Committee shall be as follows:

DDG (SCMD) : Chairperson
DDG (Standardization) concerned : Member
DDG (Certification) : Member
DDG (Labs) : Member

Officer in-charge for research works in SCMD : Member Secretary

5.2  The Head of Technical Department concerned and Member Secretary of the Sectional
Committee shall apprise the review committee about the project and explain the rationale
behind the proposed research & development project.

6 ELIGIBILITY CRITERIA

6.1 The following shall be eligible for carrying out research & development projects under
the Scheme:

a) Academic institutions & universities having MoU with BIS and faculties and research
scholars thereof;
b) Member(s) of Technical Committees of BIS.

6.2  Faculties and research scholars shall submit proposals through their institute. Members
of technical committees belonging to any association/organization shall submit the proposals
through their association/organization. Members of technical committees in personal capacity
can submit their proposals directly to BIS, however if carrying out a research & development
project requires collaboration with any institution/organization, concurrence of the same shall
also be submitted.





7 PROCEDURE FOR APPLICATION
7.1  Submission of Proposal

7.1.1 Applications for undertaking research & development projects shall be submitted in the
manner prescribed by the Bureau and within the prescribed timelines,

7.1.2 Proposer(s) shall submit their proposal in a “single stage - two envelope bid system”
consisting of separately sealed “Technical and Financial proposals”. The Technical Proposal
shall be submitted as per format prescribed in Annex A and the Financial Proposal shall be
submitted in the format prescribed as per Annex B, clearly specifying expected expenditure
against each element such as manpower, equipment (shall not include computer hardware and
software), travelling, testing, consumables, stationery, overheads, etc.

7.1.3  There shall be maximum one proposal from one institute on a given subject.

7.1.4 No contractual obligation whatsoever shall arise until a formal agreement is signed and
executed between the Bureau and the Proposer.

7.2 The proposals shall inter-alia consist of the following:
7.2.1 Inrespect of the research & development projects put up by the Bureau:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the project and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the research as proposed.

c) A write up on the understanding of the scope and objectives of the project.

d) Methodology (sampling size, if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Stage wise timelines for completion of the project.

7.2.2 Inrespect of research & development projects proposed by any expert/organization:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the projects and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the study as proposed.

c) Objective that will be achieved and scope of the project clearly highlighting the need
of such study and what would be the final deliverable;

d) Methodology (sampling size if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Details of infrastructure facilities available for the project, in the institution and
additional facilities required (if any) for carrying out research.





f)  Stage wise timelines for the completion of the project

7.3 The Head of the concerned institution while forwarding the application and nominating
the project leader shall certify that:

a) the core facilities (land, buildings, laboratory, manpower and other infrastructure etc.)
are available and will be provided to the Project Leader to work on the proposed project,

b) the organization will discharge all its obligations, particularly in respect of management
of the financial assistance given, and

c) no other funding is being received/sought for the project proposed to be sanctioned by
BIS.

8 PROCEDURE FOR APPROVAL WITHIN BIS

8.1  There shall be a Research Evaluation Committee (REC) to evaluate the proposals
received, the composition of which shall be as follows:

DDG (PRT) : Chairperson

Head (CMD) concerned : Member

Head (LPPD) : Member

Head of the Technical Department concerned : Member

Director Finance : Member

Two Experts from the Sectional : Members

Committee concerned
Head (SCMD) : Member Secretary

*The experts shall be nominated by the Sectional Committee and the nominated members shall
give a declaration to the effect that there is no conflict of interest with respect to the project.

8.2  The evaluation and selection will be as per Quality and Cost Based Selection (QCBS)
method (Rule 192, GFR 2017) which is explained in Annex C.

8.3  The criteria for evaluation of technical proposal shall be as under:

SI | Criteria Max. Score by
No. Marks REC

1 Profile of key individual/individuals to be associated with the | 10
research project

2 Experience of the individual/organisation in conducting | 20
research projects in the relevant discipline

3 Understanding of Scope, Objectives and deliverables 15
4 Methodology 30
5 Work plan/Execution strategy 15
6 Chapterisation, contents and lay out of the proposed report 10
TOTAL | 100

Note: REC may call for a presentation by the proposers if deemed necessary.






8.4 The minimum qualifying marks shall be 70. All the proposals with marks below 70 shall
be considered rejected.

8.5 REC may refer back, advise changes for reconsideration or reject any proposal.

8.6  REC shall open the financial proposals (bids) within 7 days from completion of technical
evaluation.

8.7 A final score sheet of all the proposers shall be made as detailed in Annex C and the
proposer getting the highest combined score shall be selected for awarding the project.

8.8 The member secretary (REC) shall send the selected proposals to DG/DDG
Standardization concerned, as per their delegated powers, for consideration and approval for
sanction of the project.

8.9 After the approval of project, the member secretary (REC) shall inform the concerned
technical department and the proposer regarding the decision.

8.10 After the sanction of fund is approved, the draft agreement (prepared in line with model
agreement given at Annex D, to be modified on case-to-case basis) shall also be prepared by
the Member Secretary (Sectional Committee), clearly highlighting the payment term. The Head
(Technical Department) shall sign the agreement on behalf of BIS in all cases.

8.11 In case the proposer to whom the project is awarded declines to take up the project, the
Research project shall be awarded to the proposer getting the next highest combined score
among the qualified proposers.

9 SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER

9.1 After receipt of duly signed agreement from the proposer and after the receipt of the
approval of competent authority, a sanction letter shall be issued by the concerned Head
(Technical Department) to the organization/individual member. The project would be
considered to have commenced from the date the sanction letter is issued.

10 FUNDING
10.1 The mode of payment for Research & development projects shall be as follows:

a) First instalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.

b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.





c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

10.2 Release of each instalment is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

11 PROGRESS REPORT AND MONITORING OF PROJECT

11.1 The relevant Sectional Committees of BIS will monitor the progress of project to ensure
that the project is progressing as per the planned arrangement. However, member secretary of
the concerned Sectional Committee under overall coordination of HoD would be the
controlling/link officer for Research & Development projects and would constantly monitor
the progress of the project every 30-45 days. Any delay in implementation of project should be
duly justified by the Project leader and shall be put up to Research Evaluation Committee
(REC) for approval.

11.2 The Sectional Committee shall review and give its acceptance of the progress reports
submitted, within 3 weeks.

12 SUBMISSION OF FINAL PROJECT REPORT (FPR)

12.1 The FPR must be detailed and should include information about:
a) the original objective(s) of the project,
b) how far these objective(s) have been achieved, and
c) how the results will benefit the development of the national standard(s) and
d) a copy of final working draft of the concerned standard(s) (wherever applicable)
e) include clear inferences, recommendations regarding their use in the proposed
standards,
f) all references used, raw data of surveys, sampling, testing and experiments,
g) undertaking that all the information presented is authentic.

12.2 FPR received in BIS would be put up to the concerned Sectional Committee, which will
take necessary action for preparation/revision of standard appropriately. The Project leader
shall assist in the disposal of comments received on the research project, draft standard and for
the preparation of the finalized draft, as may be desired by the Sectional Committee.

12.3 The proposer shall submit the Project Completion Report (PCR), within one month of
completion of project along with the Utilization Certificate of the fund released as per Form
GFR 12-A of GFR 2017 and the statement of expenditure (issued by the Competent Authority
-in case of Govt. organization / Charted Accountant in case of private organization).





13 RESULTS OF RESEARCH & DEVELOPMENT

13.1 Project Leader(s) would be encouraged to publish the results of research & development.
While doing so, acknowledgement to the effect that financial assistance was received from BIS
should be made in the research paper(s) published. BIS should be acknowledged in similar
type of other published work/press reports.

13.2  One re-print of each research paper(s) published as a result of the work done under the
BIS funds shall be sent to BIS as and when published.

14 INTELLECTUAL PROPERTY RIGHTS

14.1 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by Proposer
shall be vested with that Party.

14.2 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by the
Bureau shall be vested with that Party.

14.3 The Intellectual Property arising out as an outcome of research project undertaken under
these guidelines shall be vested with Bureau.

15 OPERATION OF FUNDS

15.1 The utilization certificate of the funds received in previous instalment (if any) to BIS
should be annexed with the Statement of all equipment, books, etc purchased out of the funds
certified by the Head of the organization. The name, description of the equipment, cost in
rupees, date of purchase, and the name of the supplier to be given in the list. The main
purpose/function of the equipment may also be mentioned against each item.

15.2 Any unspent balance lying with the organization should be refunded to BIS after the
finalization of the draft immediately, by means of demand draft or online transfer.

15.3 The Head of the concerned standardization department of BIS shall ensure that the project
leader submits the utilization certificate in the manner prescribed in Form GFR 12-A of GFR
2017.

15.4 Head of the Standardization department shall also ensure that the operation of funds is
monitored strictly as specified in Annex E. Further the Project Leader is also fully aware and
shall adhere to the obligations of his/her as given in this procedure.





16 OTHER REQUIREMENTS

16.1 Organizations receiving financial assistance for research & development projects from
BIS would have to maintain separate accounts for each research project.

16.2 In the event of a Project Leader’s absence from his normal place of duty for two months
at a stretch, the Head of the organization would need to immediately nominate an Alternate
Project Leader(s) to supervise the implementation of the project and such a name has to be
approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of
his intention to stay away from the project.

16.3 Items of equipment, etc should be purchased on the basis of the established rules and
procedures of the entity/organization.

16.4 Stock register of all equipment, books, etc purchased out of the funds shall be maintained.

16.5 Any capital-intensive equipment/devices purchased using financial assistance from BIS
for research & development projects shall be allowed to be retained by the proposer for their
research activity etc.

16.6 The organization shall have to ensure that expenditure with respect to TA/DA are made
only as per their own norms but under no circumstances the executive/business class air travel
or stay in a five-star hotel is made. The overhead expenses should not be more than 20 percent
of the cost of the project.

16.7 The Project Leader must ensure that the concerned organization’s newsletter would carry
information on the activities and accomplishments of the various projects funded by the BIS.

16 TERMINATION OF PROJECT:
The research & development project can be terminated in case of any of the following:

a) the approval of research & development project may be treated as withdrawn, if the
sanctioned research & development project does not commence within one month from
the date of receipt of the sanction letter, unless otherwise authorized by BIS;

b) A Proposer may request for the withdrawal of a research & development project even
after commencement of the project. In such case the entire fund given till that date shall
be refunded to the Bureau; and

c) if the Proposer fails to submit Progress report/Completed Project report within the
prescribed timelines.

The REC shall take decision on all cases of termination.





18 RESOLUTION OF DISPUTES

Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred
to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose
decision shall be final and binding upon both the parties. The provisions of the Arbitration and
Conciliation Act, 1996, as amended from time to time, shall be applicable.





ANNEX A

TECHNICAL PROPOSAL

1. Name of the Proposer and
Organization

2. Project title

3. Project leader

a) Title: Prof/Dr/Mr/Ms Sex
b) Name: M/F

c) Full official address

Mobile/Telephone
Fax
E-mail

d) Designation

e) Date of birth

f) Academic qualifications along
with year of completion

g) Experience

4. Other members of the research team (give name, address, experience and academic
qualifications for each member)

1. Name Designation:

Address:

Experience:

Academic Qualifications:

1. Name Designation:

Address:

Experience:

Academic Qualifications:

5. Research support availed/being availed/applied for by the Project leader from different
sources, including BIS, during the last 5 years:

Funding | Title of the Duration (from | Percentage of time devoted | Amount in
agency | project and mm/yyyy to /being devoted/to be lakh Rs.
reference number | mm/yyyy) devoted, in man months






6. Details of facilities available with the institute/organization w.r.t. the research &
development project

Facilities Relevance to project
1.

7. Aims and significance of the project

(Include the current status of work in area, both in India and abroad, with appropriate reference
list at the end; identify lacunae, define question to be investigated; list briefly specific
objectives of investigation. ethical clearance be enclosed where necessary).

8. The CV of the Project leader and expert/expert(s) to be associated with the projects and a
letter from organization authorizing Project leader and expert/expert(s) to undertake the study
as proposed.

9. Objective that will be achieved and scope of the project clearly highlighting the need of such
study and what would be the final deliverable.

10. Methodology (sampling size if applicable) to be adopted for the proposed study.

11. Road map (Stage wise timelines for the completion of the project) and time table for
completion of the project

12. Plan of work, methods and techniques to be used.

13. List of awards and honours conferred on the Project leader with dates.

14. Deliverables

15. Declaration and attestation:

| certify that all the details declared here are correct and
complete.
Date:

Signature of Project leader

12. Certificate of the institution:
This is to certify that
a) we have read the terms and conditions of the BIS Research & Development
Guidelines necessary for the compliance of the same.
b) the necessary institutional facilities are available and will be provided for the
implementation of this research proposal being submitted to the BIS for funding.
¢) Full account of expenditure will be rendered by the institution.

Name of the head:
of the institution

Signature with date:
Seal:






ANNEX B
FINANCIAL PROPOSAL FORMAT
[To be submitted on letterhead wherever applicable]

To:

Bureau of Indian Standards

Manak Bhavan, 9 Bahadur Shah Zafar Marg
New Delhi — 110002, India

Sub: Financial Proposal for Research & development Project on (Title: )
for Bureau of Indian Standards (Research guidelines document no. dated: - -2023).

Dear Sir,

We are pleased to submit our Financial Proposal for Research & Development Project on (Title:
) for Bureau of Indian Standards as per the terms and conditions of
the Research & Development guidelines document (Ref No.: dated:
- -2023).

1. We hereby declare that our financial proposal is unconditional in all respects.
2. Our financial proposal is as follows:

3. Cost of the Project:

Sl no. Budget items Amount
1 Manpower cost
2 Consumables

[Chemicals, samples, testing glassware, stationery, books
etc, information search (from databases)]

3 Equipment
4 Travel
5 Any other/Overhead expenses

Total project cost

*Please write NA in case any item is not applicable

a) The prices should be quoted in Indian Rupees above by the proposer.

b) The quoted price should be inclusive of all applicable taxes and charges.

c¢) Fund shall be released after deducting TDS as per applicable provisions of GST and
income tax.

d) Justification of cost (for each item of equipment, consumables and travel. Quotation(s) for
equipment should also be enclosed).

Yours faithfully,
Date: (Signature of the Project leader)
Place: (Name and Designation of the proposer)
Name and Signature of the head of the institution
(Rubber seal of the proposer/institution/organization, as applicable)





ANNEX C

Stage 1: Evaluation of Technical Proposal:

a) The proposal will be evaluated against the criteria defined at clause 8 in these
Guidelines. The proposer may be required to provide additional details as deemed
necessary by the REC.

b) Upon technical evaluation of each proposal, “Technical marks” out of 100 marks
will be assigned to every proposal.

c) The proposals with score 70 or more marks in technical evaluation, will qualify for
the evaluation of the financial proposal.

d) The proposer with the highest marks in technical proposal will be awarded 100
“Technical Score” and subsequently other proposers will also be awarded
“Technical Score” relative to the highest technical marks for the final composite
score calculation purpose e.qg., if the highest technical marks is 90 then “Technical
Score” is (90/90) x 100 = 100, hence the proposer with highest technical marks will
score 100“Technical Score”. Similarly, another proposer who scored 80 marks, will
get (80/90)x 100 = 88.88 “Technical Score”. Following formula will be used for the
“Technical Score” (TS) calculation:

Technical Score (TS)= | Proposer’s Technical Marks | X 100
Highest Technical Marks

e) The details of technical evaluation parameters are provided at clause 9.

Stage-2 Evaluation of Financial Proposal

a) The evaluation will be carried out if financial proposals are complete and
computationally correct.

b) Upon financial evaluation of each proposal, the lowest financial proposal will be
awarded 100 “Financial score”. The “Financial Score” of other proposer(s) will be
computed by measuring the financial proposal against the lowest financial
proposal. Following formula will be used for calculating “Financial Score”:

Financial Score (FS)= Lowest Financial proposal X 100
Proposer’s Financial Proposal

Stage-3 Computation of Combined Score
The “Combines Score” is a weighted average of the Technical and Financial Scores.
The ratio of Technical and Financial Scores is 70:30 respectively. The Combined Score
will be derived using the following formula:

Combined Score=[(TS x 0.70) + (FS x 0.30)]

The responsive proposers(s) will be ranked in descending order according to the
Combined Score, which is calculated based on the above formula. The highest-ranking
proposer asper the Combined Score will be selected for award of Research Project.





ANNEX D

MODEL AGREEMENT
(To be modified on case-to-case basis)

This Deed of Agreement made this day of (Month & Year) between
Bureau of Indian Standards having Head Office at Manak Bhavan, 9 Bahadur Shah Zafar Marg,
New Delhi — 110 002 (hereinafter called ‘BIS’, which expression shall, wherever the context
so admits, includes its successors and assigns) on one part and (name of the
organization/expert) (hereinafter called which expression shall, wherever the context
so admits, include their heirs, executors, administrators, legal representative and assigns) of the
other part, witness as follows:

1. Whereas (name of the organization/expert) through (name of the Project Leader) has
submitted a proposal to BIS pertaining to Research & development project titled for
consideration and BIS has accepted the proposal.

2. That duration of the Research & development project shall be _ months with periodic and
final reviews. The total cost of the project shall be Rs /- (Rupees in words) for the
complete project. No further expenditure shall be borne by BIS on any account of this project
including escalation of time.

3. The fund would be utilised for the specific project/assignment as approved by BIS and shall
be spent within the specified time. Any portion of the fund which is ultimately not required for
expenditure for the approved purpose shall be duly surrendered to BIS.

4. (Name of the organization/expert) shall not entrust the implementation of the
project/assignment approved by BIS for which fund has been received to any other
institution/expert or to divert the fund received from BIS as assistance to any other
institution/expert/proposer.

5. (Name of the organization/expert) indemnifies BIS from any legal and/or financial
encumbrance arising out of any infringement of IPR/licensing of IPR/technology
transfer/commercialization.

6. (Name of the organization/expert) shall maintain an audited record in the form of a register
for permanent, semi-permanent assets acquired solely or mainly out of BIS fund. Once the
Research & development project is completed satisfactorily, the organization taking up the
Research project may retain the equipment/devices for their Research & development
activities, etc. The equipment procured through BIS fund should bear a label "BIS Funded".

7. BIS shall release the funds for the project as follows:

a) Firstinstalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.
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b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.

c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

8. The completion of the Research & development project shall remain the responsibility of
(name of the organization/expert) even if the project leader is not available due to any reason
whatsoever. After completion of the project, a Project Completion Report giving details
(objective(s) achieved, raw data of surveys, sampling, testing and experiments) of shall be
submitted by the Project leader the original objective(s) of the project,

9. (Name of the organization/expert) shall ensure the completion of the project under the
guidance and supervision of any other faculty/researcher, if the nominated project leader would
not be available due to any reason. Such a faculty member/researcher can only be nominated
with the approval of BIS.

10. In case (name of the organization/expert) is unable to complete the project to the
satisfaction of BIS in stipulated time or extended time and leads to termination of the research
project, BIS shall be entitled to claim the refund of fund so sanctioned with interest @ 10
percent thereon from (name of the organization/expert).

11. The authority to extend the duration of the project shall rest with BIS.

12. BIS shall have the right to formulate monitoring methodology of the Research &
development project.

13. Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be
referred to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards,
whose decision shall be final and binding upon both the parties. The provisions of the
Arbitration and Conciliation Act, 1996, as amended from time to time, shall be applicable.

14. Undertaking given by project leader, if any, shall be part of the agreement.

15. (Name of the organization/expert) shall be responsible for discharge of all its obligations
of the project through the nominated project leader or any other expert/expert(s) in case of
necessity particularly in respect of management of financial assistance given to them. (Name
of the organization/expert) shall refund any excess/unutilized amount of the fund to BIS.

16. Release of subsequent instalments is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

17. (Name of the organization/expert) shall ensure that Project leader shall give presentation
on the progress of project to BIS as and when directed by BIS for continuation of the project,
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and shall assist in the disposal of comments received related to the Research & development
Project.

18. The project shall be deemed to have been commenced from the date of release of sanction
letter.

19. (Name of the organization/expert) shall ensure that while publishing the results of research
& development, acknowledgement to the effect that financial assistance so received from BIS
be made in the research papers published/ other published work/ press reports.

20. Procedure for screening/evaluation, selecting, monitoring Research & development
projects prescribed in “Guidelines for Research & Development Projects for Formulation and
Review of Standards’ shall be part of the agreement.
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ANNEX E

OPERATION OF FUNDS AND PROGRESS REPORT

1. Title of the Project: Project number:
2. Name & Address of Project leader: Date of Commencement:
dd/mm/yyyy

3. Details of Equipment Purchased (if any):

Date of purchase/
placing order for
each item of
equipment

Name of equipment Cost Supplier

NOTE - The equipment fund once fixed cannot be enhanced. Project leaders are advised to
give authenticated estimates of the cost of equipment. Equipment should invariably be
purchased within 1 month from the date of receipt of the fund and/or sanction letter.

4. Fund received :
5. Expenditure made in Rupees: (Please provide the details)

Expenditure Amount Taxes (as Total
applicable)

Manpower cost

Consumables

Equipment

Travel

Others

Grand Total

6. Amount saved (if any) from the last instalment: Rs

7. Date on which scheme will complete its normal tenure of months

8. Whether extension beyond normal tenure has been requested. Yes /No.

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.

{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.

10. Any deviation from original plan with its nature and cause.
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11. List of publication giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed).

12. Summary of work done (200 words).
13. Proposed programme of work for the next month (1000 words).

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

Signature of Project leader
Date:

Note: No column should be left blank; write not applicable (NA), wherever applicable.
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=

N

TEMPLATE FOR THE TERMS OF REFERENCE FOR THE R&D PROJECTS
(Refer to the Guidelines on R&D Projects issued vide note SCMD/R&D dated xx-09-23)

Title of the Project: Mention the title of the project.

Background:
a) Mention the Technical Committee and Division Council the project is related to;
b) Mention the standard / document no. for the standard under development or review
to which the project is related to;
c) Briefly explain the rationale for the commissioning of the project.

Scope: Mention the scope of the project.
Expected Deliverables: Mention the outcome of the project.

Research Methodology:
Mention the essential components of the methodology like mid-term review, focus group
discussions, visits to the manufacturing units and/or laboratories, collection and testing
of samples etc. with the details of the sample size for them as applicable.

Requirement for the CVs:
Mention the requirement for the CVs of the persons to be engaged for the project.

Timeline and Method of Progress Review:
Suggest the stagewise timelines including that for the submission of the first draft, final
draft and the report and the mechanism for the review of the progress.

Support BIS will Provide:

Indicate the support BIS may provide in terms of the standards, other publications,
information regarding manufacturers and labs etc.
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AMENDMENT NO.7 NOVEMBER 2024
TO

IS 3589 : 2001 STEEL PIPES FOR WATER AND SEWAGE (168.3 TO 2 540 mm
OUTSIDE DIAMETER) — SPECIFICATION

( Third Revision)
(Page 4, clause 11.1) — Substitute the following for the existing and insert 11.2:

11.1 The preferred outside diameter, minimum thickness and nominal mass per metre of the pipes are specified
in Table 5. No negative tolerance shall be applied to the minimum thickness specified in Table 5. Other diameters
of pipes not mentioned in the table may be supplied as per the agreement between the manufacturer and the
purchaser, however, the agreed diameter shall be between 168.3 mm and 2 540 mm and the thickness of the
supplied pipe shall not be less than the minimum thickness of pipe of next higher diameter mentioned in Table 5.

11.1.1 Mass per meter run of pipes can be calculated by the formula as under:

M=(D-T)xTx0.0246615
where
M = mass of the pipe, kg/m;
D = nominal outside diameter of the pipe, in mm; and

T = nominal thickness of the pipe, in mm.

11.2 Preferred outside diameter and thicknesses of pipes upto outside diameter 457 mm are given in Annex E for
guidance purpose.’

(Page 4, clause 11.1, Note, see also Amendment No. 5) — Substitute the following for the existing note.

‘NOTE — While calculating final minimum thickness the pipe designer may follow following steps:

a) Ensure that the selected minimum thickness is not less than that specified in Table 5 and no negative tolerance is applied on
minimum thickness specified in Table 5.

b)  Check sufficiency of the selected thickness (Step a) as per requirements of the working pressure and test pressure inclusive of surge
and if required increase thickness suitably to meet these requirements.

c) Check sufficiency of the selected thickness (Step b) as per relevant design approach and methodology for external load conditions
subjected to various laying situations and if required increase thickness suitably to meet these requirements.

d)  Apply corrosion allowance, with respect to area of laying, lining and coating and adopted corrosion protections systems.

e)  Further, permitted manufacturing tolerance may be considered with respect to provision of positive tolerances.

f)  For welded pipes, it is advisable to refer to IS 5822 : 1994 ‘Code of practice for laying of electrically welded steel pipes for water

supply.’
(Page 6, Table 5) — Substitute the following for the existing:

Table 5 Preferred Outside Diameter, Minimum Thickness and Mass per Meter Length of Pipes
(Clause 11.1)

SI No. Outside Diameter Minimum Mass
oD Thickness
mm mm kg/m
1) (2 3) 4
() 168.3 2.6 10.6
(i) 219.1 2.6 13.9
(iii) 273 3.6 23.9
(iv) 323.9 4.0 31.6
(v) 355.6 4.0 34.7







Amendment No. 7 to IS 3589 : 2001
Table 5 (Concluded)

SI No. Outside Diameter Minimum Mass
oD Thickness

mm mm kg/m

1) (2) 3) 4
(vi) 406.4 4.0 39.7
(vii) 457 5.0 55.7
(viii) 508 5.0 62.0
(ix) 610 6.3 93.6
(x) 711 6.3 109.3
(xi) 813 6.5 128.8
(xii) 914 7.3 163.4
(xiii) 1016 7.6 188.6
(xiv) 1067 7.7 200.6
(xv) 1118 7.8 212.7
(xvi) 1219 8.4 251.3
(xvii) 1422 8.4 293.4
(xviii) 1626 10.5 416.4
(xix) 1829 10.9 489.4
(xx) 2032 12.1 603.6
(xxi) 2235 13.3 729.8
(xxii) 2540 15.1 938.9

(Page 16, Annex D) — Insert the following new Annex E after Annex D:

ANNEX E
(Clause 11.2)
DIMENSIONS AND MASS PER METER LENGTH OF PIPES FOR GUIDANCE PURPOSE

SI No. Outside Diameter OD Thickness Mass
mm mm kg/m

1 (2) 3) (4)
i) 168.3 2.6 10.6
3.2 13.0

4.0 16.2

4.5 18.2

i) 219.1 2.6 13.9
3.6 19.1

4.5 23.8

6.3 33.1

iii) 273 3.6 23.9
4.0 26.5

5.0 33

6.3 41.4

iv) 323.9 4.0 31.6
4.5 35.4

5.6 44

7.1 55.5








Amendment No. 7 to IS 3589 : 2001

SI No. Outside Diameter OD Thickness Mass
mm mm kg/m

1 ) 3 (4)
V) 355.6 4.0 34.7
5.0 43.2

5.6 48.3

8.0 68.6

vi) 406.4 4.0 39.7
5.0 49.5

6.3 62.2

8.8 86.3

vii) 457 5.0 55.7

6.3 70

10.0 110

(MTD 19)

Publication, BIS, New Delhi















AMENDMENT NO. 7   NOVEMBER 2024 

TO 

IS 3589 : 2001 STEEL PIPES FOR WATER AND SEWAGE (168.3 TO 2 540 mm 

OUTSIDE DIAMETER) — SPECIFICATION 

( Third Revision ) 

(Page 4, clause 11.1) ― Substitute the following for the existing and insert 11.2: 

‘11.1 The preferred outside diameter, minimum thickness and nominal mass per metre of the pipes are specified 

in Table 5.  No negative tolerance shall be applied to the minimum thickness specified in Table 5. Other diameters 

of pipes not mentioned in the table may be supplied as per the agreement between the manufacturer and the 

purchaser, however, the agreed diameter shall be between 168.3 mm and 2 540 mm and the thickness of the 

supplied pipe shall not be less than the minimum thickness of pipe of next higher diameter mentioned in Table 5. 

11.1.1 Mass per meter run of pipes can be calculated by the formula as under: 

M = (D – T) × T × 0.024 661 5 

where 

M = mass of the pipe, kg/m; 

D = nominal outside diameter of the pipe, in mm; and 

T = nominal thickness of the pipe, in mm. 

11.2 Preferred outside diameter and thicknesses of pipes upto outside diameter 457 mm are given in Annex E for 

guidance purpose.’

(Page 4, clause 11.1, Note, see also Amendment No. 5) — Substitute the following for the existing note. 

‘NOTE

 —

 While calculating final minimum thickness the pipe designer may follow following steps:

a) Ensure that the selected minimum thickness is not less than that specified in Table 5 and no negative tolerance is applied on 

minimum thickness specified in Table 5. 

b) Check sufficiency of the selected thickness (Step a) as per requirements of the working pressure and test pressure inclusive of surge 

and if required increase thickness suitably to meet these requirements. 

c) Check sufficiency of the selected thickness (Step b) as per relevant design approach and methodology for external load conditions 

subjected to various laying situations and if required increase thickness suitably to meet these requirements. 

d) Apply corrosion allowance, with respect to area of laying, lining and coating and adopted corrosion protections systems.

e) Further, permitted manufacturing tolerance may be considered with respect to provision of positive tolerances.

f)

For welded pipes, it is advisable to refer to IS 5822 : 1994 ‘Code of practice for laying of electrically welded steel pipes for water 

supply.’

(Page 6, Table 5) ― Substitute the following for the existing: 

Table 5 Preferred Outside Diameter, Minimum Thickness and Mass per Meter Length of Pipes 

(Clause 11.1) 

Sl No.  Outside Diameter 

OD 

mm 

Minimum 

Thickness 

mm 

Mass 

kg/m 

(1)  (2)  (3)  (4) 

(i) 

168.3  2.6  10.6 

(ii) 

219.1  2.6  13.9 

(iii) 

273  3.6  23.9 

(iv) 

323.9  4.0  31.6 

(v) 

355.6  4.0  34.7 

1
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FOREWORD





This Indian Standard IS 11714 (Part 4) : 2024 (First Edition) was adopted by the Bureau of Indian Standards, after the draft finalized by the Steel Tubes, Pipes and Fittings Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard was first published in 2024 . 










Indian Standard

Standard Specification for Seamless Alloy-Steel Boiler, Superheater, and Heat-Exchanger Tubes

(First Edition)



IS 11714 (Part 4) : 2024



2

1. Scope



1.1 This standard (part 4) covers the requirements for seamless alloy steel boiler, super heater, and heat-exchanger tubes, designated Grades listed in Tables 1.



1.2 The tubing sizes and thicknesses usually furnished to this specification are 3.2 mm in inside diameter to 127 mm in outside diameter and 0.4 to 12.7 mm, inclusive, in minimum wall thickness or, if specified in the order, average wall thickness. Tubing having other diameters may be complying with all other requirements of this specification.



2. Ordering Information



2.1 It shall be the responsibility of the purchaser to specify all requirements that are necessary for products under this specification. Such requirements to be considered include, but are not limited to, the following:



2.1.1 Quantity (feet, meters, or number of lengths

2.1.2 Name of material (seamless tubes)

2.1.3 Grade

2.1.4 Condition (hot finished or cold finished)

2.1.5 Heat treatment type

2.1.6 Controlled structural characteristics

2.1.7 Hydrostatic Test or Non-destructive  Test

2.1.8 Specification designation and year of issue

2.1.9 Increased sulphur for machinability

2.1.10 Special requirements and any supplementary requirements selected.

2.1.11 Tube shall be ordered to outside diameter (OD) and wall thickness

 

3.  Reference Standard 

3.1      ISO/IS Standard

 ISO 10893-3: Automated full peripheral flux leakage testing of seamless and welded (except submerged arc-welded) ferromagnetic steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 10893-2: Automated eddy current testing of seamless and welded (except submerged arc-welded) steel tubes for the detection of imperfections

ISO 10893-10: Automated full peripheral ultrasonic testing of seamless and welded (except submerged arc-welded) steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 643: Steels — Micrographic determination of the apparent grain size

ISO 6892-1: Metallic materials — Tensile Testing -Part 1: Method of test at room temperature

ISO 6508-1: Metallic Material -Rockwell hardness test

ISO 4969: Steel Etching method for macroscopic examination

ISO 6507-1: Vickers hardness test — Part 1: Test method

IS 228: Methods For Chemical Analysis of Steels

ISO 148-1: Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 6506-1 : Metallic materials -Brinell hardness tes



4.  Materials and Manufacture



4.1 This steel melting is employed, the heat shall be defined as all of the ingots / slabs from a single primary heat shall be made by an electric furnace or other primary processes. The primary melting for these grades may incorporate separate degassing or refining and may be followed by secondary melting, using electro slag remelting or vacuum arc remelting. 





4.2 When specified on the purchase order, or when a specific type of melting has been specified, the material shall include with the report required by the heat analysis section of this specification or the certification marking prescribed, as to the type of melting used to produce the material.



4.3 The tubes shall be manufactured by seamless process and does not involve welding at any stage of production, which may be hot extrusion or hot piercing. 



5. Heat Treatment 



5.1 The alloy steels shall be reheated for heat treatment in accordance with the requirements of Table 2. Heat treatment shall be carried out separately and in addition to heating for hot forming. 



5.2 Tube grade T1, T1a & T1b Hot Finished tube shall be heat treated minimum of 650 °C or higher &  Cold finished tube may be furnish in full annealed or isothermal annealed  or Normalized and tempered with minimum 650 °C. 



5.3 If any controlled structural characteristics are required, these shall be so specified in the order as to be a guide as to the most suitable heat treatment. 



5.4 Number of Tubes in a Lot Heat Treated by the continuous process or by direct quench after Hot Forming has been described in Table 12.

 

6. Chemical Composition

 

6.1 Composition Requirements

6.1.1 The alloy steels shall conform to the chemical requirements given in Table 1. 



6.2 Product Analysis

6.2.1 An analysis of each heat from one tube shall be made. The chemical composition thus determined shall conform to the requirements specified. Chemical analysis shall be in accordance with Test Methods IS 228.



6.2.2 If the original test for product analysis fails, retests of two additional tubes shall be made. Both retests, for the elements in question shall meet the requirements of the specification; otherwise all remaining material in the heat shall be rejected or, at the option of the producer, each tube may be individually tested for acceptance. Tubes that do not meet the requirements of the specification shall be rejected. 



7. Grain Size 



7.1 Grain size shall be as given in Table 2, as determined in accordance with Test Methods ISO 643. 



8. Mechanical Properties 



8.1 Tensile Requirements

8.1.1 The material shall conform to the requirements as to tensile properties given in Table 3. 

8.1.2 Table 4 gives the computed minimum elongation values for each 1⁄32-in. [0.8-mm] decrease in wall thickness. Where the wall thickness lies between two values shown in Table 5, the minimum elongation value shall be determined by the following equations. For Grades T23, T24, T91, T92, T115, T122, T128, T911, T921, : E = 32t + 10.00 [E = 1.25t + 10.00]. 

For Grade T36: E = 32t + 5.0 [E = 1.25t + 5.0]. 

For grade T93: E = 32t + 9.00 [E = 1.25t + 9.00]. 

For all other alloy grades: E = 48t + 15.00 [E = 1.87t + 15.00]. 

where:

E = elongation in 2 in. [50 mm], %, and

t = actual thickness of specimen, in. [mm].

8.1.3 One tension test shall be made on a specimen from one tube for lots of not more than 50 tubes. Tension tests shall be made on specimens from two tubes for lots of more than 50 tubes. 



8.2 Hardness Requirements

8.2.1 The material shall conform to the hardness requirements given in Table 3.

8.2.2 Brinell, Vickers, or Rockwell hardness tests shall be made on specimens from two tubes from each lot.



8.3 Flattening Test—one flattening test shall be made on specimens from both end of one finished tube, not the one used for the flaring test, from each lot.



A section of tube not less than 21⁄2 in. [60 mm] in length for seamless tubes shall be flattened cold between parallel plates in two steps. During the first step, which is a test for ductility, no cracks or breaks, except as provided below, on the inside, outside, or end surfaces shall occur in seamless tubes, or on the inside until the distance between the plates is less than the value of H calculated by the following equation:

 [image: ]



where:

H = distance between flattening plates, in. [mm],

t = specified wall thickness of the tube, in. [mm],

D = specified outside diameter of the tube, in. [mm], and

e = deformation per unit length (constant for a given grade of steel: 0.07 for medium-carbon steel (maximum specified carbon 0.19 % or greater), 0.08 alloy steel, 0.09 and 0.09 for low- carbon steel (maximum specified carbon 0.18 % or less)

During the second step, which is a test for soundness, the flattening shall be continued until the specimen breaks or the opposite walls of the specimen meet. 



Surface imperfections in the test specimens before flattening, but revealed during the first step of the flattening test shall be judged in accordance with the finish requirements.

Superficial ruptures resulting from surface imperfection shall not be cause for rejection.



When low D-to-t ratio tubular products are tested, because the strain imposed due to geometry is unreasonably high on the inside surface at the six and twelve o’clock locations, cracks at these locations shall not be cause for rejection if the D-to-t ratio is less than 10.



8.4 Flaring Test—One flaring test shall be made on specimens from each end of one finished tube, not the one used for the flattening test, from each lot. Flaring dimension shall be tested accordance to table 10.

8.5 Permitted Variations in Length

Variations from the specified length shall not exceed the amounts prescribed in Table 9.



8.6 Straightness and Finish

Finished tubes shall be reasonably straight and have smooth ends free of burrs. They shall have a workmanlike finish. It is permitted to remove surface imperfections by grinding, provided that a smooth curved surface is maintained, and the wall thickness is not decreased to less than that permitted by this or the product specification, or the purchase order. The outside diameter at the point of grinding may be reduced by the amount so removed .Straightness has been described in Table 11.

 

8.7 Permissible Variations from the Specified Wall Thickness

For tubes 2 in. [50.8 mm] and over in outside diameter and 0.220 in. [5.6 mm] and over in thickness, the variation in wall thickness in any one cross section of any one tube shall not exceed the following percentage of the actual mean wall at the section. The actual mean wall is defined as the average of the thickest and thinnest wall in that section.



Seamless tubes ±10 %





Permissible variations from the specified minimum wall thickness shall be Table 6.

Permissible variations Permitted Variations in Average Wall Thickness for Hot Formed Tubes shall be Table 7.

Permissible Variations from the Specified Outer Dimension accordance to table 8.



8.8 Standard Weights

The calculated weight per unit length, based upon a specified minimum wall thickness, shall be determined by the following equation:



W = c (D-t)t



where: C = 10.69 [0.0246615], W = weight, lb/ft [kg/m], D = specified outside diameter, in. [mm], and 

t = specified minimum wall thickness, in. [mm]

 

Permissible Variations for mass accordance to Table 5



9. Hydrostatic or Nondestructive  Tests: 



9.1 Each tube shall be subjected to the nondestructive test or the hydrostatic test. The type of test to be used shall be at the option of the manufacturer, unless otherwise specified in the purchase order. Non Destructive testing to be perform accordance ISO 10893-3 OR ISO 10893-10 OR ISO 10893-2.



9.2 Each tube shall be tested by the manufacturer to a minimum hydrostatic test pressure determined by the following equation:



P = 32000 t/D                                                        ( 1)

SI Units:P = 220.6 t/D



where:

P = hydrostatic test pressure, psi or MPa

t = specified wall thickness, in. or mm, and

D = specified outside diameter, in. or mm.



9.2.1 The hydrostatic test pressure determined by Eq 1 shall be rounded to the nearest 50 psi [0.5 MPa] for pressure below 1000 psi [7 MPa], and to the nearest 100 psi [1 MPa] for pressures 1000 psi [7 MPa] and above. The hydrostatic test may be performed prior to cutting to final length, or prior to upsetting, swaging, expanding, bending or other forming operations, or both.



9.2.2 Regardless of the determination made by Eq 1, the minimum hydrostatic test pressure required to satisfy these requirements need not exceed as specified below Table. This does not prohibit testing at higher pressures at manufacturer’s option or as provided in 9.2. On discretion of Manufacturer if have hydro pressure capability limitation, minimum hydro pressure need not exceed 1000 PSI except for grade T1, T1a & T1b.















		Outside Diameter of Tube, in. [mm]

		Hydrostatic Test Pressure, psi [Mpa]



		Under 1 [25.4]

		1000 [7]



		1 to 11⁄2 [25.4 to 38.1], excl

		1500 [10]



		11⁄2 to 2 [38.1 to 50.8], excl

		2000 [14]



		2 to 3 [50.8 to 76.2], excl

		2500 [17]



		3 to 5 [76.2 to 127], excl

		3500 [24]



		5 [127] and over

		4500 [31]







9.2.3 With concurrence of the manufacturer, a minimum hydrostatic test pressure in excess of the requirements of 9.2.1 or 9.2.2, or both, may be stated on the order. The tube wall stress shall be determined by the following equation:



S = PD/2t 

where: 

S = tube wall stress, psi or MPa, and all other symbols as defined in 9.2 



9.2.4 The test pressure shall be held for a minimum of 5 s. 

9.2.5 If any tube shows leaks during the hydrostatic test, it shall be rejected. 

9.2.6 The hydrostatic test may not be capable of testing the end portion of the pipe. The lengths of pipe that cannot be tested shall be determined by the manufacturer and, when specified in the purchase order, reported to the purchaser.



9.3   Nondestructive Examination

As provided in 9.1, each tube shall be examined by a nondestructive examination method in accordance with Practice ISO 10893-3 OR ISO 10893-10 OR ISO 10893-2.



The range of tube sizes that may be examined by each method shall be subject to the limitations in the scope of that practice. In case of conflict between these methods and practices and this specification, the requirements of this specification shall prevail.



The following information is for the assistance of the user of this specification.



9.3.1 Calibration standards for the nondestructive test are convenient standards for calibration of nondestructive testing equipment only. For several reasons, including shape, orientation, width, and so forth, the correlation between the signal produced in the Non Destructive test from an imperfection and from calibration standards is only approximate. A purchaser interested in ascertaining the nature (type, size, location, and orientation) of discontinuities that can be detected in the specific application of these examinations should discuss this with the manufacturer of the tubular product.



9.3.2 The ultrasonic examination referred to in this specification is intended to detect longitudinal discontinuities having a reflective area similar to or larger than the calibration reference notches . The examination may not detect circumferentially oriented imperfections or short, deep defects.

9.3.3 The flux leakage examination referred to in this specification is capable of detecting the presence and location of significant longitudinally or transversely oriented discontinuities. The provisions of this specification only provide for longitudinal calibration for flux leakage. It should be recognized that different techniques should be employed to detect differently oriented imperfections.

9.3.4 The hydrostatic test referred to in Section 9 is a test method provided for in many product specifications. This test has the capability of finding defects of a size permitting the test fluid to leak through the tube wall and may be either visually seen or detected by a loss of pressure. This test may not detect very tight, through-the-wall defects or defects that extend an appreciable distance into the wall without complete penetration.

9.3.5 A purchaser interested in ascertaining the nature (type, size, location, and orientation) of discontinuities that can be detected in the specific application of these examinations should discuss this with the manufacturer of the tubular products.

9.3.6 Time of Examination—Nondestructive examination for specification acceptance shall be performed after all deformation processing, heat treating and straightening operations. This requirement does not preclude additional testing at earlier stages in the processing.

9.3.7 All surfaces shall be free of scale, dirt, grease, paint, or other foreign material that could interfere with interpretation of test results. The methods used for cleaning and preparing the surfaces for examination shall not be detrimental to the base metal or the surface finish.

9.3.8 Excessive surface roughness or deep scratches can produce signals that interfere with the test.

9.3.9 Extent of Examination: The relative motion of the tube and the transducer(s), coil(s), or sensor(s) shall be such that the entire tube surface is scanned, except for end effects as noted in 9.3.10.

9.3.10 The existence of end effects is recognized, and the extent of such effects shall be determined by the manufacturer, and, if requested, shall be reported to the purchaser. Other nondestructive tests may be applied to the end areas, subject to agreement between the purchaser and the manufacturer.

9.3.11 Operator Qualifications: The test unit operator shall be certified in accordance with SNT-TC-1A, or an equivalent documented standard agreeable to both purchaser and manufacturer.

9.3.12 Test Conditions: For examination by the ultrasonic method, the minimum nominal transducer frequency shall be 2.0 MHz, and the maximum transducer size shall be 1.5 in. [38 mm]. For eddy current testing, the excitation coil frequency shall be chosen to ensure adequate penetration, yet provide good signal-to-noise ratio.





9.3.13 For eddy current testing, the excitation coil frequency shall be chosen to ensure adequate penetration, yet provide to good signal-to- noise ratio. The Maximum coil frequency shall be



		Specified Wall Thickness, in. [mm]     

		 Maximum Frequency, kHz 



		<0.050 in. [1.25]                     

		100



		0.050 to 0.150 [1.25 to 3.80]    

		50



		>0.150 [3.80]                       

		10







9.3.14 Reference Standards:  Reference standards of convenient length shall be prepared from a length of tube of the same grade, specified size (outside diameter and wall thickness), surface finish, and heat treatment condition as the tubing to be examined.

9.3.15 For eddy current testing, the reference standard shall contain, at the option of the manufacturer, any one of the following discontinuities:



9.3.15.1 Drilled Hole—The reference standard shall contain three or more holes, equally spaced circumferentially around the tube and longitudinally separated by a sufficient distance to allow distinct identification of the signal from each hole. The holes shall be drilled radially and completely through the tube wall, with care being taken to avoid distortion of the tube while drilling. The holes shall not be larger than 0.031 in. [0.8 mm] in diameter. As an alternative, the producer may choose to drill one hole and run the calibration standard through the test coil three times, rotating the tube approximately 120° each time. More passes with smaller angular increments may be used, provided testing of the full 360° of the coil is obtained. 

9.3.15.2 Transverse Tangential Notch—Using a round tool or file with a 1⁄4 in. [6.4 mm] diameter, a notch shall be milled or filed tangential to the surface and transverse to the longitudinal axis of the tube. Said notch shall have a depth not exceeding 12.5 % of the specified wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater.



9.3.15.3  Longitudinal Notch—A notch 0.031 in. [0.8 mm] or less in width shall be machined in a radial plane parallel to the tube axis on the outside surface of the tube, to have a depth not exceeding 12.5 % of the specified wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater. The length of the notch shall be compatible with the testing method.



9.3.15.4 When minimum wall tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 6 (see Note 3).



9.3.16  For ultrasonic testing,: The reference ID and OD notches shall be any one of the three common notch shapes shown in Practice E213, at the option of the manufacturer. The depth of the notches shall not exceed 12.5 % of the specified average wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater. When minimum tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 2 (see Note 3). The width of the notch shall not exceed two times the depth. 

NOTE 3—To calculate the average wall thickness when minimum wall tubing is specified, the calculated average wall shall be the specified minimum wall plus 1⁄2 of the Permitted Maximum Variation in Wall Thickness cited in Table 6. For example, when a cold finished, 1 by 0.083 in. [25 by 2 mm] minimum wall seamless tube is specified, the calculated average thickness will be 0.091 in. (0.083 in. + 1⁄2 (20 %)) [2.2 mm (2 mm + 1⁄2 (20 % ))].

9.3.17 For flux leakage testing, : The longitudinal reference notches shall be straight-sided notches machined in a radial plane parallel to the tube axis on the inside and outside surfaces of the tube. Notch depth shall not exceed 12.5 % of the specified wall thickness or 0.004 in. [0.1 mm], whichever is greater. Notch length shall not exceed 1 in. [25.4 mm], and the width shall not exceed the depth. Outside and inside notches shall have sufficient separation to allow distinct identification of the signal from each notch.



9.3.18 When minimum wall tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 6 (see Note 3).





9.3.19 More or smaller reference discontinuities, or both, may be used by agreement between the purchaser and the manufacturer.



9.3.20 Standardization Procedure: The test apparatus shall be standardized at the beginning and end of each series of tubes of the same specified size (diameter and wall thickness), grade and heat treatment condition, and at intervals not exceeding 4 h during the examination of such tubing. More frequent standardizations may be performed at the manufacturer’s option or may be required upon agreement between the purchaser and the manufacturer. The test apparatus shall also be standardized after any change in test system settings, change of operator, equipment repair, or interruption due to power loss or shutdown.

9.3.20.1  The reference standard shall be passed through the test apparatus at the same speed and test system settings as the tube to be tested, except that, at the manufacturer’s discretion, the tubes may be tested at a higher sensitivity.

9.3.20.2  The signal-to-noise ratio for the reference standard shall be 2.5 to 1 or greater, and the reference signal amplitude for each discontinuity shall be at least 50 % of full scale of the display. In establishing the noise level, extraneous signals from identifiable surface imperfections on the reference standard may be ignored. When reject filtering is used during UT testing, linearity must be demonstrated.

9.3.20.3 If upon any standardization, the reference signal amplitude has decreased by at least 29 % (3.0 dB), the test apparatus shall be considered out of standardization. The test system settings may be changed, or the transducer(s), coil(s), or sensor(s) adjusted, and the unit restandardized, but all tubes tested since the last acceptable standardization must be re- tested.

9.3.21  Evaluation of Imperfections: Tubing producing a test signal equal to or greater than the lowest signal produced by the reference standard shall be designated suspect, shall be clearly marked or identified, and shall be separated from the acceptable tubing.

9.3.21.1  Such suspect tubing shall be subject to one of the following three dispositions:

a) The tubes shall be rejected without further examination, at the discretion of the manufacturer.

b)	If the test signal was produced by imperfections such as scratches, surface roughness, dings, straightener marks, and cutting chips, steel die stamps, stop marks, tube reducer ripple, or chattered flash trim, the tubing shall be accepted or rejected depending on visual observation of the severity of the imperfection, the type of signal it produces on the testing equipment used, or both.

c)	 If the test signal was produced by imperfections that cannot be identified or was produced by cracks or crack like imperfections, the tubing shall be rejected.

9.3.21.1	Any tubes with imperfections   exceeding 0.004  in.  [0.1  mm]  or 12.5 % of the specified minimum wall thickness (whichever is greater) in depth shall be rejected.

9.3.21.3 Rejected tubes may be reconditioned and retested providing the wall thickness is not decreased to less than that required by this or the product specification. If grinding is performed, the outside diameter in the area of grinding may be reduced by the amount so removed. To be accepted, reconditioned tubes must pass the nondestructive examination by which they were originally rejected.

		

10. Surface Condition



10.1 Alloy steel tubes shall be free of heavy scale and suitable for inspection. A slight amount of oxidation is not considered scale.



11. Sampling



11.1 For flattening, flaring, and grain size requirements, the term lot applies to all tubes, prior to cutting, of the same size that is produced from the same heat of steel. When final heat treatment is in a batch type furnace, a lot shall include only those tubes of the same size and from the same heat that are heat treated in the same furnace charge. When the final heat treatment is in a continuous furnace or when the heat-treated condition is obtained directly by quenching after hot forming, the number of tubes of the same size and from the same heat in a lot shall be determined from the size of the tubes as prescribed in Table 12.



11.2 Sampling for Tension, hardness and Bend Test—One sample shall be taken from each lot. A lot shall consist of all tube of the same outside diameter and wall thickness manufactured during an 8-h shift from the same heat of steel, and heat treated under the same conditions of temperature and time in a single charge in a batch type furnace, or heat treated under the same condition in a continuous furnace, and presented for inspection at the same time.



11.3 Sampling for Chemical Analysis—One sample for chemical analysis shall be selected from each of two tubes chosen from each lot. A lot shall be all material poured from one heat.



11.4 Sampling for Chemical Analysis—One sample for chemical analysis shall be selected from each of two tubes chosen from each lot. A lot shall be all material poured from one heat.



12. Product Marking



12.1 Each length of tube shall be legibly stenciled with the manufacturer’s name or brand, the specification number, and grade. The marking need not include the year of issue of the specification. For tubes less than 11⁄4 in. [31.8 mm] in diameter and tubes under 3 ft [1 m] in length, the required information may be marked on a tag securely attached to the bundle or box in which the tubes are shipped the condition, hot finished or cold finished and the wall designation, minimum wall or average wall.





12.2 When either T2 or T12 are ordered with higher sulfur contents as permitted by Note B of Table 1, the marking shall include the letter, S, following the grade designation: T2S or T12S.



12.3 For T91, the marking shall also include the type.



12.4 Bar Coding—In addition to the requirements in 12.1, the manufacturer shall have the option of using bar coding as a supplementary identification method. Bar coding should be consistent with the (AIAG) standard prepared by the Primary Metals Subcommittee of the AIAG Bar Code Project Team



13. Packaging, Marking, and Loading

When specified on the purchase order, packaging, marking, and loading for shipment shall be in accordance agreement.



14. Certification and Test Reports

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled, tested, and inspected in accordance with the specification, including year date, the supplementary requirements, and any other requirements designated in the purchase order or contract, and the results met the requirements of that specification, the supplementary requirements and the other requirements. A signature or notarization is not required on the certificate of compliance, but the document shall be dated and shall clearly identify the organization submitting the report. Notwithstanding the absence of a signature or notarization, the certifying organization is responsible for the contents of the document. In addition to the certificate of compliance, the manufacturer shall furnish test reports that include the following information and test results, where applicable:



14.1 	Heat number,

14.2	Heat analysis,

14.3	Product analysis, 

14.4	Tensile properties,

14.5	Width of the gauge length, when longitudinal strip

tension test specimens are used,

14.6	 Flattening test acceptable,

14.7	 Flaring test acceptable,

14.8	 Hardness test values,

14.9	 Hydrostatic test pressure,

14.10	 Non-destructive test method,

14.11	Any other test results or information required to be

reported by the product specification or the purchase order or contract

.

15. Forming Operation

Tubes, when inserted in a boiler or tube sheet, shall stand expanding and beading without showing cracks or flaws. Superheater tubes when properly manipulated shall stand all forging, welding, and bending operations necessary for application without developing defects



16. Government Procurement

When specified in the contract or order, the following requirements shall be considered in the inquiry contract or order, for agencies of the U.S. Government where scale-free tube is required. These requirements shall take precedence if there is a conflict between these requirements and the product specification.







































TABLE 1 Chemical Composition Limits, %A , for Low Alloy Steel



		Grade

		UNS Designation

		Carbon

		Manganese

		Phosphorus

		Sulphur

		Silicon

		Nickel

		Chromium

		Molybdenum

		Vanadium

		Boron

		Niobium

		Nitrogen

		Aluminium

		Tungsten

		Other Elements



		T1

		-

		0.10–0.20

		0.30–0.80

		0.025

		0.025

		0.10–0.50

		...

		...

		0.44–0.65

		...

		...

		...

		...

		...

		...

		...



		T1a

		-

		0.15–0.25

		0.30–0.80

		0.025

		0.025

		0.10–0.50

		...

		...

		0.45–0.65

		...

		...

		...

		...

		...

		...

		...



		T1b

		-

		0.14

		0.30–0.80

		0.025

		0.025

		0.10–0.50

		...

		...

		0.45–0.65

		...

		...

		...

		...

		...

		...

		...



		T2

		K11547

		0.10–0.20

		0.30–0.61

		0.025

		0.025B

		0.10–0.30

		...

		0.50–0.81

		0.44–0.65

		...

		...

		...

		...

		...

		...

		...



		T5

		K41545

		0.15

		0.30–0.60

		0.025

		0.025

		0.5

		...

		4.00–6.00

		0.45–0.65

		...

		...

		...

		...

		...

		...

		...



		T5b

		K51545

		0.15

		0.30–0.60

		0.025

		0.025

		1.00–2.00

		...

		4.00–6.00

		0.45–0.65

		...

		...

		...

		...

		...

		...

		...



		T5c

		K41245

		0.12

		0.30–0.60

		0.025

		0.025

		0.5

		...

		4.00–6.00

		0.45–0.65

		...

		...

		...

		...

		...

		...

		Ti

 4xC-0.70



		T9

		K90941

		0.15

		0.30–0.60

		0.025

		0.025

		0.25–1.00

		...

		8.00–10.00

		0.90–1.10

		...

		...

		...

		...

		...

		...

		...



		T11

		K11597

		0.05–0.15

		0.30–0.60

		0.025

		0.025

		0.50–1.00

		...

		1.00–1.50

		0.44–0.65

		...

		...

		...

		...

		...

		...

		...



		T12

		K11562

		0.05–0.15

		0.30–0.61

		0.025

		0.025B

		0.5

		...

		0.80–1.25

		0.44–0.65

		...

		...

		...

		...

		...

		...

		...



		T17

		K12047

		0.15–0.25

		0.30–0.61

		0.025

		0.025

		0.15–0.35

		...

		0.80–1.25

		...

		0.15

		...

		...

		...

		...

		...

		...



		T21

		K31545

		0.05–0.15

		0.30–0.60

		0.025

		0.025

		0.50–1.00

		...

		2.65–3.35

		0.80–1.06

		...

		...

		...

		...

		...

		...

		...



		T22

		K21590

		0.05–0.15

		0.30–0.60

		0.025

		0.025

		0.50

		...

		1.90–2.60

		0.87–1.13

		...

		...

		...

		...

		...

		...

		...



		T23

		K40712

		0.04–0.10

		0.10–0.60

		0.030

		0.010

		0.50

		0.40

		1.90–2.60

		0.05–0.30

		0.05–0.30

		0.0010–0.006

		0.02-0.08

		0.015

		0.03

		1.45-1.75

		Ti 0.005-0.060

Ti/N ≥3.5c



		T24

		K30736

		0.05–0.10

		0.30–0.70

		0.02

		0.01

		0.15–0.45

		...

		2.20–2.60

		0.90–1.10

		0.20–0.30

		0.0015-0.007

		...

		0.012

		0.02

		...

		Ti 0.06-0.10



		T36

		K21001

		0.10-0.17

		0.80-1.20

		0.03

		0.025

		0.25-0.50

		1.00-1.30

		0.3

		0.25-0.50

		0.02

		...

		0.015-0.045

		0.02

		0.05

		...

		Cu 0.50-0.8



		T91 Type 1

		K90901

		0.07-0.14

		0.30-0.60

		0.02

		0.01

		0.20-0.50

		0.4

		8.0-9.5

		0.85-1.05

		0.18-0.25

		...

		0.06-0.10

		0.030-0.070

		0.02

		...

		Ti 0.01
 Zr 0.01



		T91 Type 2 Heat

		K90901

		0.08-0.12

		0.30-0.50D

		0.020D

		0.005D

		0.20-0.40D

		0.20D

		8.0-9.5D

		0.85-1.05

		0.18-0.25

		0.001D

		0.06-0.10

		0.035-0.07D

		0.02D

		0.05D

		Ti 0.01D, 

Zr 0.01D



		T91 Type 2

Product

		

		0.07-0.13

		...

		...

		...

		...

		...

		...

		0.80-1.05

		0.16-0.27

		...

		0.05-0.11

		...

		...

		...

		Cu 0.10D

Sb 0.003D

Sn 0.010D

As 0.010D

N/Al 4.0 min



		T92

		K92460

		0.07-0.13

		0.30-0.60

		0.02

		0.01

		0.5

		0.4

		8.5-9.5

		0.30-0.60

		0.15-0.25

		0.001-0.006

		0.04-0.09

		0.030-0.070

		0.02

		1.5-2.00

		Ti 0.01
 Zr 0.01



		T93

		K91350

		0.05-0.10

		0.20-0.70

		0.02

		0.008

		0.05-0.50

		0.2

		8.50-9.50

		-

		0.15-0.30

		0.007-0.015

		F

		0.005-0.015

		0.03

		2.5-3.5

		Co 2.5-3.5

Nd 0.10-0.060
O 0.0050



		T115 Heat

		K91030

		0.08-0.13

		0.20-0.50

		0.02

		0.005

		0.15-0.45

		0.25

		10.0-11.0

		0.40-0.60

		0.18-0.25

		0.001

		0.02-0.08

		0.030-0.070

		0.02

		

		Ti 0.01

Zr 0.01

Cu 0.10

As 0.010

An 0.010

Sb 0.003

W 0.05

N/Al 4.0 min

CNBG 10.5 max



		Product

		-

		0.07-0.14

		0.20-0.50

		0.02

		0.005

		0.15-0.45

		0.25

		10.0-11.0

		0.37-0.63

		0.16-0.27

		0.001

		0.02-0.07

		0.030-0.070

		0.02

		-

		Ti 0.01

Zr 0.01

Cu 0.10

As 0.010

Sn 0.010

Sb 0.003

W 0.05



		T122

		K 91271

		0.07-0.14

		0.70

		0.02

		0.01

		0.50

		0.50

		10.0-11.5

		0.25-0.60

		0.15-0.30

		0.0005-0.005

		0.04-0.10

		0.040-0.100

		0.02

		1.5-2.5

		Cu 0.30-1.7

Ti 0.01

Zr 0.01



		T128

		K91421

		0.12-0.17

		0.30-0.80

		0.02

		0.01

		0.20-0.60

		0.10-0.40

		10.5-12

		0.20-0.60

		0.15-0.30

		0.008-0.015

		0.02-0.06

		0.002-0.020

		0.02

		1.50-2.20

		Co1.50 -2.20



		T911

		K91061

		0.09-0.13

		0.30-0.60

		0.02

		0.01

		0.10-0.50

		0.4

		8.5-9.5

		0.90-1.10

		0.18-0.25

		0.0003-0.006

		0.06-010

		0.040-0.090

		0.02

		0.90-1.10

		Ti 0001

Zr 0.01



		T921

		K91201

		0.08-0.12

		0.5-0.7

		0.03

		0.02

		1.6-2.2

		0.8-1.4

		8.0-9.5

		0.8-1.1

		...

		...

		...

		0.02-0.05

		0.04

		-

		Cu 0.8-1.4







A. Maximum, unless range or minimum is indicated. Where ellipses (...) mentioned in this table, there is no requirement, and analysis for the element need not be determined or reported.

B. It is permissible to order T2 and T12 with a sulfur content of 0.045 max.

C. Alternatively, in lieu of this ratio minimum, the material shall have a minimum hardness of 275 HV in the hardened condition, defined as after austenitizing and cooling to room temperature but prior to tempering. Hardness testing shall be performed at mid-thickness of the product. Hardness test frequency shall be two samples of product per heat treatment lot and the hardness testing results shall be reported on the material test report. 

D. Applies to both heat and product analyses.

E. The terms Niobium (Nb) and Columbium (Cb) are alternate names for the same element.

F. Grade T93 shall have a Nb + Ta content of 0.05–0.12 %.

G. Chromium-Nickel Balance is defined as CNB = (Cr + 6Si + 4Mo +1.5W + 11V + 5Nb + 9Ti + 12Al) – (40C + 30N + 4Ni + 2Mn + 1)

IS : 11714 (Part 4) - 2024



H. 





TABLE 2 Heat Treatment and Grain Size Requirements A



		Grade

		UNS Number

		Heat Treat Type

		Austenitizing
Temperature min or range °F [°C]

		Cooling Media

		Subcritical Annealing or Tempering Temperature, min or range °F [°C]

		ASTM Grain Size No.B



		T1/T1a/T1b

		-

		Full or isothermal

Anneal or

Normalize and

Temper; 



		...



		...



		1200 Minimum

[650 Minimum]

		

...





		

		

		

		

		

		

		



		T2

		-

		Full or isothermal

Anneal; or

Normalize and

Temper; or

Subcritical anneal

		...



		...



		1200 to 1350

[650 to 730]

		

...





		T5

		K41545

		Full or isothermal

Anneal; or

Normalize and

Temper

		...



		...



		

1250 [675]

		.....



		T5b

		K51545

		

		

...

		...

		

1250 [675]

		

...



		

		

		Full or isothermal

Anneal; or

Normalize and

Temper

		

		

		

		



		T5c

		K41245

		Subcritical Anneal

		...

		air or furnace

		1350 [730]C

		...



		T9

		S50400

		Full or isothermal

Anneal; or

Normalize and

Temper



		...



		...



		1250 [675]

		...



		T11

		K11597

		Full or isothermal

Anneal; or

Normalize and

Temper

		...



		...



		1200 [650]

		

...



		T12

		K11562

		Full or isothermal

Anneal; or

Normalize and

Temper; or

Subcritical anneal

		...



		

		

1200 to 1350

[650 to 730]

		



		

		

		

		

		...

 

		

		...





		T17

		K12047

		Full or isothermal

Anneal; or

Normalize and

Temper

		...



		...



		...

1200 [650]

		

...





		T21

		K31545

		Full or isothermal

Anneal; or

Normalize and

Temper

		...



		...



		       1250 [675]

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		…



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		T22

		K21590

		Full or isothermal

Anneal; or

Normalize and

Temper

		

...

		

...

		...

1250 [675]

		

...



		T23

		K40712

		Normalize and

Temper

		1900–1975

[1040–1080]

		...

		1350–1470 [730–800]

		...



		T24

		K30736

		Normalize and

Temper

		1800–1870

[980–1020]

		D

		1350–1420 [730–770]

		...



		T36

		K21001

		Normalize and

Temper

		1650 [900]

		E

		1100 [595]

		...



		T91 Types 1 and 2

		K90901

		Normalize and

Temper

		1900–1975

[1040–1080]

		...

		1350–1470 [730–800]

		...



		T92

		K92460

		Normalize and

Temper

		1900–1975

[1040–1080]

		...

		1350–1470 [730–800]

		...



		T93

		K91350

		Normalize and

Temper

		1960–2140

[1070–1170]

		...

		1380–1455 [750–790]

		...



		T115

		K91060

		Normalize and

Temper

		1920–2010

[1050–1100]

		...

		1380–1455

[750–790]

		...



		T122

		K91261

		Normalize and

Temper

		1900–1975

[1040–1080]

		...

		1350–1470 [730–800]

		...



		T128

		K91421

		Normalize and

Temper

		1975–2140

[1080–1170]

		air

		1400–1470

[760–800]

		...



		T911

		K91061

		Normalize and

Temper

		1900–1975

[1040–1080]

		D

		1365–1435

[740–780]

		...



		T921

		K91201

		Normalize and

Temper

		1670–1740

[910–950]

		air

		1350–1420

[730-770]

		...



		

		

		

		

		

		

		







A. Where ellipses ({) appear in this table there is no requirement.

B. ASTM Grain Size No. listed, or coarser, unless otherwise indicated.

C. Approximately to achieve properties.

D. Accelerated cooling from the normalizing temperature shall be permitted for section thicknesses greater than 3 in. [75 mm].

E. Accelerated air cooling or liquid quenching shall be permitted for Class 2.































Table 3: Tensile and Hardness requirements



		Grade

		UNS Designation

		Hardness A



		

		

		Tensile Strength, min, ksi

		Yield Strength,min, ksi

		Elongation in 2 in. or 50 mm

		Brinell/Vickers

		Rockwell



		

		

		[MPa]

		[MPa]

		min, %B,C

		

		



		Low Alloy Steels:

		

		

		

		

		

		



		T1

		

		55 [380]

		30 [205]

		30

		146 HBW/153HV

		80 HRB



		T1a

		

		53 [365]

		28 [195]

		30

		153 HBW/161 HV

		81 HRB



		T1b

		

		60 [415]

		32 [220]

		30

		137 HBW/140 HV

		77 HRB



		T5b

		K51545

		60 [415]

		30 [205]

		30

		179 HBW/190HV

		89 HRB



		T9

		K90941

		60 [415]

		30 [205]

		30

		179 HBW/190HV

		89 HRB



		T12

		K11562

		60 [415]

		32 [220]

		30

		163 HBW/170 HV

		85 HRB



		T23

		K40712

		74 [510]

		58 [400]

		20

		220 HBW/230 HV

		97 HRB



		T24

		K30736

		85 [585]

		60 [415]

		20

		250 HBW/265 HV

		25 HRC



		T36 Class 1

		K21001

		90 [620]

		64 [440]

		15

		250 HBW/265 HV

		25 HRC



		T36 Class 2

		K21001

		95.5 [660]

		66.5 [460]

		15

		250 HBW/265 HV

		25 HRC



		T91 Types 1 and 2

		K90901

		85 [585]

		60 [415]

		20

		190 to 250 HBW/196 to 265 HV

		90 HRB to 25 HRC



		T92

		K92460

		90 [620]

		64 [440]

		20

		250 HBW/265 HV

		25 HRC



		T93

		K91350

		90 [620]

		64 [440]

		19

		250 HBW/265 HV

		25 HRC



		T115

		K91060

		90 [620]

		65 [450]

		20

		190 to 250 HWB/ 196 to 265 HV

		90 HRB to 25 HRC



		T122

		K91271

		90 [620]

		58 [400]

		20

		250 HBW/265 HV

		25 HRC



		T128

		K91421

		94 [650]

		71 [490]

		20

		265HBW/280HV

		27HRC



		T911

		K91061

		90 [620]

		64 [440]

		20

		250 HBW/265 HV

		25 HRC



		T921

		K91201

		109 [750]

		84 [580]

		20

		276 HBW/290 HV

		26 HRC



		All other low alloy grades

		

		60 [415]

		30 [205]

		30

		163 HBW/170 HV

		85 HRB







A. Max, unless a range or a minimum is specified.

B. When standard round 2 in. or 50 mm gauge length or smaller proportionally sized specimens with gauge length equal to 4D (4 times the diameter) is used, the minimum elongation shall be 22 % for all low alloy grades except T23, T24, T91, T92, T93, T115, T122, T128, and T911;.

C. For longitudinal strip tests, a deduction from the basic minimum elongation values of 1.00 % for  T23, T24, T91, T92, T93, T115, T122, T128, and T911, and of 1.50 % for all other low alloy grades for each 1⁄32-in. [0.8-mm] decrease in wall thickness below 5⁄16 in. [8 mm] shall be made.





































Table 4 Commuted Minimum Elongation in 2 in or 50 mm, Min %



		Wall Thickness (in.)

		Wall Thickness (mm)

		S44400, T23, T24, T91 Types 1 and 2, T92, T921, T115, T122, T128, and T911

		T93

		T 36

		All Other Ferritic Grades



		5⁄16 [0.312]

		8

		20

		19

		15

		30



		9⁄32 [0.281]

		7.2

		19

		18

		14

		29



		1⁄4 [0.250]

		6.4

		18

		17

		13

		27



		7⁄32 [0.219]

		5.6

		17

		16

		12

		26



		3⁄16 [0.188]

		4.8

		16

		15

		11

		24



		5⁄32 [0.156]

		4

		15

		14

		10

		23



		1⁄8 [0.125]

		3.2

		14

		13

		9

		21



		3⁄32 [0.094]

		2.4

		13

		12

		8

		20



		1⁄16 [0.062]

		1.6

		12

		11

		7

		18



		0.062 to 0.035, excl

		1.6 to 0.9

		12

		11

		7

		17



		0.035 to 0.022, excl

		0.9 to 0.6

		11

		10

		6

		17



		0.022 to 0.015 incl

		0.6 to 0.4

		11

		10

		6

		16



		A Calculated elongation requirement shall be rounded to the nearest whole number.







Table 5: Permissible Variations in Mass per foot or Kg/Mtr



		Method of Manufacture

		Permissible Variation in mass per foot %



		

		Over

		Under



		Seamless, hot-finished

		16

		0



		Seamless, cold-finished:

		



		11⁄2 in. [38 mm] and under OD

		12

		0



		Over 1 1⁄2 in. [38 mm] OD

		13

		0







Table 6 : Permissible Variations in Wall Thickness



		

		Wall Thickness %



		Outside

		0.095

		Over 0.095

		Over 0.150

		Over



		Diameter,

		[2.4]

		to 0.150

		to 0.180

		0.180,



		in.

		and

		[2.4 to

		[3.8 to

		[4.6]



		mm

		Under

		3.8], incl

		4.6], incl

		



		

		Over

		Under

		Over

		Under

		Over

		Under

		Over

		Under



		

		Seamless Hot Finished Tubes



		4 [101.6] and under

		40

		0

		35

		0

		33

		0

		28

		0



		Over 4 [101.6]

		…

		…

		35

		0

		33

		0

		28

		0



		

		Seamless Cold Finished Tubes



		

		

		

		Over

		Under

		

		

		

		



		1 1⁄2 [38.1] and under

		

		20

		0

		

		

		

		



		Over 1 1⁄2 [38.1]

		

		

		22

		0

		

		

		

		





These permissible variations in wall thickness apply only to tubes, except internal-upset tubes, as rolled or cold-finished, and before swaging, expanding, bending, polishing, or other fabricating operations.





Table 7 Permitted Variations in Average Wall Thickness for Hot Formed Tubes



		NPS [DN] Designator

		Tolerance in %,from specified



		

		Over

		Under



		1⁄8 to 21⁄2 [6 to 65] incl, all t/D ratiosA

		20

		12.5



		Above 21⁄2 [65], t/D #5 %A

		22

		12.5



		Above 21⁄2 [65], t/D > 5 %A

		15

		12.5







A t = specified wall thickness D = specified outside diameter



Table 8 : Permissible Variations in Outside Diameter



		Specified Outside Diameter, in. [mm]

		Permissible Variations, in. [mm]



		

		Over

		Under



		Hot finished Seamless Tubes



		4 [100] and under

		1⁄64 [0.4]

		1⁄32 [0.8]



		Over 4 to 71⁄2 [100 to 200], incl

		1⁄64 [0.4]

		3⁄64 [1.2]



		Over 71⁄2 to 9 [200 to 225], incl

		1⁄64 [0.4]

		1⁄16 [1.6]



		Cold - Finished Seamless Tubes



		Under 1 (25)

		0.004 (0.1)

		0.004 (0.1)



		1 to 1 1/2 [25.4 to 38.1] incl

		0.006 [0.15]

		0.006 [0.15]



		Over 1 1/2 to 2 [38.1 to 50.8] excl

		0.008 [0.2]

		0.008 [0.2]



		2 to 21⁄2 [50.8 to 63.5], excl

		0.010 [0.25]

		0.010 [0.25]



		21⁄2 to 3 [63.5 to 76.2], excl

		0.012 [0.3]

		0.012 [0.3]



		3 to 4 [76.2 to 101.6], incl

		0.015 [0.38]

		0.015 [0.38]



		Over 4 to 71⁄2 [101.6 to 190.5], incl

		0.015 [0.38]

		0.025 [0.64]



		Over 71⁄2 to 9 [190.5 to 228.6], incl

		0.015 [0.38]

		0.045 [1.14]







These permissible variations in outside diameter apply to hot-finished seamless, and cold-finished seamless tubes before other fabricating operations such as upsetting, swaging, expanding, bending, or polishing



		Outside Diameter, in. [mm]

		Ovality Allowance



		1 [25.4] and under

		0.020 [0.5]



		Over 1 [25.4]

		2.0 % of specified outside diameter







Table 9 : Permissible Variations in Length



		Method of Manufacture

		Outside Diameter,

		Cut Length, in. [mm]



		

		in. [mm]

		Over

		Under



		Seamless, hot-finished

		All sizes

		3⁄16 [5]

		0 [0]



		Seamless, cold-finished

		Under 2 [50.8]

		1⁄8 [3]

		0 [0]



		

		2 [50.8] or over

		3⁄16 [5]

		0 [0]







These permitted variations in length apply to tubes before bending. They apply to cut lengths up to and including 24 ft [7.3 m]. For lengths greater than 24 ft [7.3 m], the above over-tolerances shall be increased by 1⁄8 in. [3 mm] for each 10 ft [3 m] or fraction thereof over 24 ft or 1⁄2 in. [13 mm], whichever is the lesser.









Table 10 : Flaring Test Requirements



		

Ratio of Inside Diameter to Outside Diameter A



		Minimum Expansion of Inside Diameter, %



		

		Carbon-Molybdenum and Austenitic Steels

		Other Ferritic Alloy Steels and
Other Stainless Steels



		0.9

		21

		15



		0.8

		22

		17



		0.7

		25

		19



		0.6

		30

		23



		0.5

		39

		28



		0.4

		51

		38



		0.3

		68

		50







In determining the ratio of inside diameter to specified outside diameter, the inside diameter shall be defined as the actual mean inside diameter of the material tested.



Table 11: Straightness Tolerances



		Specified OD (in.)

		Specified Wall Thickness (in.)

		Maximum Curvature in Any 3 ft (in.)

		Maximum Curvature in Total length (in.)



		Up to 5.0, incl

		Over 3 % OD to 0.5, incl

		0.030

		0.010 × length, ft



		Over 5.0 to 8.0, incl

		Over 4 % OD to 0.75, incl

		0.045

		0.015 × length, ft



		Over 8.0 to 12.75, incl

		Over 4 % OD to 1.0, incl

		0.060

		0.020 × length, ft







Table 12 Numbers of Tubes in a Lot Heat Treated by the Continuous Process or by direct quench after Hot Forming



		Size of Tube

		Size of Lot



		2 in. [50.8 mm] and over in outside diameter and 0.200 in. [5.1 mm] and over in wall thickness

		not more than 50 tubes



		2 in. [50.8 mm] and over in outside diameter and under 0.200 in. [5.1 mm] in wall thickness

		not more than 75 tubes



		Less than 2 in. [50.8 mm] but over 1 in. [25.4 mm] in outside diameter

		not more than 75 tubes



		1 in. [25.4 mm] or less in outside diameter

		not more than 125 tubes














SUPPLEMENTARY REQUIREMENTS





The following supplementary requirements shall apply only when specified by the purchaser in the inquiry, contract, or order.



S1. Minimum Cooling Rate for Grade T91 Type 2

 

For Grade T91 Type 2 material, the heat treatment shall ensure that following austenitizing the rate of cooling from 1650 °F to 900 °F [900 °C to 480 °C] is no slower than 9 °F/min [5 °C/ min].



S2. Unstraightened Tubes 



S2.1 When the purchaser specifies tubes unstraightened after final heat treatment (such as coils), the minimum yield strength of Table 3 shall be reduced by 5 ksi [35 MPa].

S2.2 On the certification, and wherever the grade designation for straightened tubing appears, it shall be identified with the suffix letter “U” (for example, T11-U, T22-U, etc.).
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FOREWORD

This Indian Standard (First Edition) was adopted by the Bureau of Indian Standards, after the draft finalized by

the Steel Tubes, Pipes and Fittings Sectional Committee had been approved by the Metallurgical Engineering

Division  Council. This standard was adopted in 1986 and further to revised entire specification keeps in view of manufacturing and trade practice for Medium-Carbon Steel Boiler and Super heater, High-Pressure Carbon Steel Boiler, Cold-Drawn Low-Carbon Steel Heat-Exchanger and Condenser   Seamless Tubes 
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1. Scope



1.1 This standard (part 2) covers the requirements for seamless Medium-Carbon Steel Boiler and Super heater, Cold-Drawn Low-Carbon Steel Heat-Exchanger and Condenser Tubes, & Carbon Steel Boiler Tubes for High-Pressure Service tubes, designated Grades listed in Tables 1.



1.2 The tubing sizes and thicknesses usually furnished to this specification are 1⁄2 in. to 7 in. [12.7 to 177.8 mm] outside diameter and 0.085 to 1.000 in. [2.2 to 25.4 mm], inclusive, in minimum wall thickness. Tubing having other dimensions may be furnished, provided such tubes comply with all other requirements of this specification. However cold drawn Low carbon Steel Heat exchanger and condenser tube is cover only for 1⁄8 to 3 in. [3.2 to 76.2 mm], inclusive, in outside diameter.

NOTE 1—Tubing smaller in outside diameter and having a thinner wall than indicated in this specification is available. Mechanical property requirements do not apply to tubing smaller than 1⁄8 in. [3.2 mm] in outside diameter or with a wall thickness under 0.015 in. [0.4 mm].





2. Ordering Information



2.1 It shall be the responsibility of the purchaser to specify all requirements that are necessary for products under this specification. Such requirements to be considered include, but are not limited to, the following:



2.1.1 Quantity (feet, meters, or number of lengths

2.1.2 Name of material (seamless tubes)

2.1.3 Grade

2.1.4 Condition (hot finished or cold finished)

2.1.5 Heat treatment type

2.1.6 Controlled structural characteristics

2.1.7 Hydrostatic Test or Non-destructive  Test

2.1.8 Specification designation and year of issue

2.1.9 Special requirements and any supplementary requirements selected.

2.1.10 Tube shall be ordered to outside diameter (OD) and wall thickness

 

3.  Reference Standard 

3.1      ISO/IS Standard

· ISO 148-1 Metallic materials — Charpy pendulum impact test — Part 1: Test method

· ISO 6506-1 (all parts), Metallic materials — Brinell hardness test

· ISO 6507 (all parts), Metallic materials — Vickers hardness test

· ISO 6508 (all parts), Metallic materials — Rockwell hardness test

· ISO 6892-1 Metallic materials — Tensile testing — Part 1: Method of test at ambient temperature

· ISO 8491, Metallic materials — Tube (in full section) — Bend test

· ISO 8492, Metallic materials — Tube — Flattening test

· ISO 9712, Non-destructive testing — Qualification and certification of personnel

· ISO 4969 : Steel Etching method for macroscopic examination

· ISO 10893-2, Non-destructive testing of steel tubes — Part 2: Automated eddy current testing of seamless and welded (except submerged arc welded) steel tubes for the detection of imperfections

· ISO 10893-3, Non-destructive testing of steel tubes — Part 3: Automated full peripheral flux leakage testing of seamless and welded (except submerged arc welded) ferromagnetic steel tubes for the detection of longitudinal and/or transverse imperfections.

· ISO 10893-5, Non-destructive testing of steel tubes — Part 5: Magnetic particle inspection of seamless and welded steel tubes for the detection of surface imperfections

· ISO 10893-8, Non-destructive testing of steel tubes — Part 8: Automated ultrasonic testing of seamless and welded steel tubes for the detection of laminar imperfections

· ISO 10893-10, Non-destructive testing of steel tubes — Part 10: Automated full peripheral ultrasonic testing of seamless and welded (except submerged arc welded) steel tubes for the detection of longitudinal flash and/or transverse imperfections

· ISO 10893-11, Non-destructive testing of steel tubes — Part 11: Automated ultrasonic testing of the weld seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections

· ISO 643: Steels — Micrographic determination of the apparent grain size

· IS 4748 : Steel - Micrographic determination of the apparent grain size



4.  Materials and Manufacture



4.1 This steel shall be killed.



4.2  Tubes shall be made by the seamless process and shall be either hot-finished or cold-finished, as specified. grade 179 shall be supply only in cold finish.

5. Heat Treatment 



5.1 Hot-finished tubes need not be heat treated. Cold- finished tubes shall be given a subcritical anneal, a full anneal, or a normalizing heat treatment after the final cold finishing process. Cold- finished tubes shall be heat treated after the final cold-finishing at a temperature of 1200°F [650°C] or higher.



6. Chemical Composition

 

6.1 Heat Analysis

6.1.1 The steels shall conform to the chemical requirements given in Table 1. 

6.1.2 When a grade is ordered under this specification, supplying an alloy grade that specifically requires the addition of any element other than those listed for the ordered grade in Table 1 is not permitted.



6.2 Product Analysis

6.2.1 When requested on the purchase order, a product analysis shall be made by the supplier from one tube  per heat. The chemical composition thus determined shall conform to the requirements specified. Chemical analysis shall be in accordance with Test Methods IS 228.



6.2.2 If the original test for product analysis fails, retests of two additional tubes shall be made. Both retests, for the elements in question shall meet the requirements of the specification; otherwise all remaining material in the heat shall be rejected or, at the option of the producer, each tube may be individually tested for acceptance. Tubes that do not meet the requirements of the specification shall be rejected. 



7. Mechanical Properties 



7.1 Tensile Requirements

7.1.1 The material shall conform to the requirements as to tensile properties given in Table 2. 

7.1.2 Table 3 gives the computed minimum elongation values for each 1⁄32-in. [0.8-mm] decrease in wall thickness. For all other alloy grades: E = 48t + 15.00 [E = 1.87t + 15.00]. 

where:

E = elongation in 2 in. [50 mm], %, and

t = actual thickness of specimen, in. [mm].

7.1.3 One tension test shall be made on a specimen from one tube for lots of not more than 50 tubes. Tension tests shall be made on specimens from two tubes for lots of more than 50 tubes. 



7.2 Hardness Requirements

7.2.1 The material shall conform to the hardness requirements given in Table 2.

7.2.2 Brinell, Vickers, or Rockwell hardness tests shall be made on specimens from two tubes from each lot.



7.3 Flattening Test—one flattening test shall be made on specimens from both end of one finished tube, not the one used for the flaring test, from each lot.



A section of tube not less than 21⁄2 in. [60 mm] in length for seamless tubes shall be flattened cold between parallel plates in two steps. During the first step, which is a test for ductility, no cracks or breaks, except as provided below, on the inside, outside, or end surfaces shall occur in seamless tubes, or on the inside until the distance between the plates is less than the value of H calculated by the following equation:

 [image: ]



where:

H = distance between flattening plates, in. [mm],

t = specified wall thickness of the tube, in. [mm],

D = specified outside diameter of the tube, in. [mm], and

e = deformation per unit length (constant for a given grade of steel: 0.07 for medium-carbon steel (maximum specified carbon 0.19 % or greater), 0.08 alloy steel, 0.09 and 0.09 for low- carbon steel (maximum specified carbon 0.18 % or less)



Surface imperfections in the test specimens before flattening, but revealed during the first step of the flattening test shall be judged in accordance with the finish requirements.

Superficial ruptures resulting from surface imperfection shall not be cause for rejection.



When low D-to-t ratio tubular products are tested, because the strain imposed due to geometry is unreasonably high on the inside surface at the six and twelve o’clock locations, cracks at these locations shall not be cause for rejection if the D-to-t ratio is less than 10.



7.4 Flaring Test—One flaring test shall be made on specimens from each end of one finished tube, not the one used for the flattening test, from each lot. Flaring dimension shall be tested accordance to table 8.



7.5 Flange Test—When specified as a substitute for the flaring test, for tubes having a wall thickness (actual mean wall) less than 10 % of the outside diameter, one test shall be made on specimens from each of two tubes from each lot (Note 1) or fraction thereof. For tubes other than specified above, the flange test shall not be required. Requirement for flange width mentioned in table 9.



NOTE 1—For flattening and flaring requirements, the 

term “lot” applies to all tubes prior to cutting of the same nominal size and wall thickness which are produced from the same heat of steel. When final heat treatment is in a batch-type furnace, a lot shall include only those tubes of the same size and from the same heat which are heat treated in the same furnace charge. When the final heat treatment is in a continuous furnace, the number of tubes of the same size and from the same heat in a lot shall be determined from the size of the tubes as prescribed in Table11.

NOTE 2—For tensile and hardness test requirements, the term “lot” applies to all tubes prior to cutting, of the same nominal diameter and wall thickness which are produced from the same heat of steel. When final heat treatment is in a batch-type furnace, a lot shall include only those tubes of the same size and the same heat which are heat treated in the same furnace charge. When the final heat treatment is in a continuous furnace, a lot shall include all tubes of the same size and heat, heat treated in the same furnace at the same temperature, time at heat, and furnace speed



7.6 Permitted Variations in Length

Variations from the specified length shall not exceed the amounts prescribed in Table 7.



7.7 Straightness and Finish

Finished tubes shall be reasonably straight and have smooth ends free of burrs. They shall have a workmanlike finish. It is permitted to remove surface imperfections by grinding, provided that a smooth curved surface is maintained, and the wall thickness is not decreased to less than that permitted by this or the product specification, or the purchase order. The outside diameter at the point of grinding may be reduced by the amount so removed .Straightness has been described in Table 10.

 

7.8 Permissible Variations from the Specified Wall Thickness

For tubes 2 in. [50.8 mm] and over in outside diameter and 0.220 in. [5.6 mm] and over in thickness, the variation in wall thickness in any one cross section of any one tube shall not exceed the following percentage of the actual mean wall at the section. The actual mean wall is defined as the average of the thickest and thinnest wall in that section.



Seamless tubes ±10 %



Permissible variations from the specified minimum wall thickness shall be Table 5.

Permissible Variations from the Specified Outer Dimension accordance to table 6.



7.9 Standard Weights

The calculated weight per unit length, based upon a specified minimum wall thickness, shall be determined by the following equation:



W = c (D-t)t



where: C = 10.69 [0.0246615], W = weight, lb/ft [kg/m], D = specified outside diameter, in. [mm], and 

t = specified minimum wall thickness, in. [mm]

 

Permissible Variations for mass accordance to Table 4



8. Hydrostatic or Nondestructive  Tests: 



8.1 Each tube  shall be subjected to the hydrostatic, or, instead of this test, a nondestructive electric test may be used when specified by the purchaser.



8.2 Each tube shall be tested by the manufacturer to a minimum hydrostatic test pressure determined by the following equation:



P = 32000 t/D                                                        ( 1)

SI Units:P = 220.6 t/D



where:

P = hydrostatic test pressure, psi or MPa

t = specified wall thickness, in. or mm, and

D = specified outside diameter, in. or mm.



8.2.1 The hydrostatic test pressure determined by Eq 1 shall be rounded to the nearest 50 psi [0.5 MPa] for pressure below 1000 psi [7 MPa], and to the nearest 100 psi [1 MPa] for pressures 1000 psi [7 MPa] and above. The hydrostatic test may be performed prior to cutting to final length, or prior to upsetting, swaging, expanding, bending or other forming operations, or both.



8.2.2 Regardless of the determination made by Eq 1, the minimum hydrostatic test pressure required to satisfy these requirements need not exceed as specified below Table. This does not prohibit testing at higher pressures at manufacturer’s option or as provided in 8.2. 



		Outside Diameter of Tube, in. [mm]

		Hydrostatic Test Pressure, psi [Mpa]



		Under 1 [25.4]

		1000 [7]



		1 to 11⁄2 [25.4 to 38.1], excl

		1500 [10]



		11⁄2 to 2 [38.1 to 50.8], excl

		2000 [14]



		2 to 3 [50.8 to 76.2], excl

		2500 [17]



		3 to 5 [76.2 to 127], excl

		3500 [24]



		5 [127] and over

		4500 [31]







8.2.3 With concurrence of the manufacturer, a minimum hydrostatic test pressure in excess of the requirements of 8.2.1 or 8.2.2, or both, may be stated on the order. The tube wall stress shall be determined by the following equation:

S = PD/2t 

where: 

S = tube wall stress, psi or MPa, and all other symbols as defined in 8.2 



8.2.4 The test pressure shall be held for a minimum of 5 s. 

8.2.5 If any tube shows leaks during the hydrostatic test, it shall be rejected. 

8.2.6 The hydrostatic test may not be capable of testing the end portion of the pipe. The lengths of pipe that cannot be tested shall be determined by the manufacturer and, when specified in the purchase order, reported to the purchaser.



8.3   Nondestructive Examination

As provided in 8.1,if applicable each tube shall be examined by a nondestructive examination method in accordance with Practice ISO 10893-3 OR ISO 10893-10 OR ISO 10893-2.



The range of tube sizes that may be examined by each method shall be subject to the limitations in the scope of that practice. In case of conflict between these methods and practices and this specification, the requirements of this specification shall prevail.

The following information is for the assistance of the user of this specification.



8.3.1 Calibration standards for the nondestructive test are convenient standards for calibration of nondestructive testing equipment only. For several reasons, including shape, orientation, width, and so forth, the correlation between the signal produced in the Non Destructive test from an imperfection and from calibration standards is only approximate. A purchaser interested in ascertaining the nature (type, size, location, and orientation) of discontinuities that can be detected in the specific application of these examinations should discuss this with the manufacturer of the tubular product.



8.3.2 The ultrasonic examination referred to in this specification is intended to detect longitudinal discontinuities having a reflective area similar to or larger than the calibration reference notches . The examination may not detect circumferentially oriented imperfections or short, deep defects.

8.3.3 The flux leakage examination referred to in this specification is capable of detecting the presence and location of significant longitudinally or transversely oriented discontinuities. The provisions of this specification only provide for longitudinal calibration for flux leakage. It should be recognized that different techniques should be employed to detect differently oriented imperfections.

8.3.4 The hydrostatic test referred to in Section 9 is a test method provided for in many product specifications. This test has the capability of finding defects of a size permitting the test fluid to leak through the tube wall and may be either visually seen or detected by a loss of pressure. This test may not detect very tight, through-the-wall defects or defects that extend an appreciable distance into the wall without complete penetration.

8.3.5 A purchaser interested in ascertaining the nature (type, size, location, and orientation) of discontinuities that can be detected in the specific application of these examinations should discuss this with the manufacturer of the tubular products.

8.3.6 Time of Examination—Nondestructive examination for specification acceptance shall be performed after all deformation processing, heat treating and straightening operations. This requirement does not preclude additional testing at earlier stages in the processing.

8.3.7 All surfaces shall be free of scale, dirt, grease, paint, or other foreign material that could interfere with interpretation of test results. The methods used for cleaning and preparing the surfaces for examination shall not be detrimental to the base metal or the surface finish.

8.3.8 Excessive surface roughness or deep scratches can produce signals that interfere with the test.

8.3.9 Extent of Examination: The relative motion of the tube and the transducer(s), coil(s), or sensor(s) shall be such that the entire tube surface is scanned, except for end effects as noted in 9.3.10.

8.3.10 The existence of end effects is recognized, and the extent of such effects shall be determined by the manufacturer, and, if requested, shall be reported to the purchaser. Other nondestructive tests may be applied to the end areas, subject to agreement between the purchaser and the manufacturer.

8.3.11 Operator Qualifications: The test unit operator shall be certified in accordance with SNT-TC-1A, or an equivalent documented standard agreeable to both purchaser and manufacturer.

8.3.12 Test Conditions: For examination by the ultrasonic method, the minimum nominal transducer frequency shall be 2.0 MHz, and the maximum transducer size shall be 1.5 in. [38 mm]. For eddy current testing, the excitation coil frequency shall be chosen to ensure adequate penetration, yet provide good signal-to-noise ratio.



8.3.13 For eddy current testing, the excitation coil frequency shall be chosen to ensure adequate penetration, yet provide to good signal-to- noise ratio. The Maximum coil frequency shall be



		Specified Wall Thickness, in. [mm]     

		 Maximum Frequency, kHz 



		<0.050 in. [1.25]                     

		100



		0.050 to 0.150 [1.25 to 3.80]    

		50



		>0.150 [3.80]                       

		10







8.3.14 Reference Standards:  Reference standards of convenient length shall be prepared from a length of tube of the same grade, specified size (outside diameter and wall thickness), surface finish, and heat treatment condition as the tubing to be examined.

8.3.15 For eddy current testing, the reference standard shall contain, at the option of the manufacturer, any one of the following discontinuities:



8.3.15.1 Drilled Hole—The reference standard shall contain three or more holes, equally spaced circumferentially around the tube and longitudinally separated by a sufficient distance to allow distinct identification of the signal from each hole. The holes shall be drilled radially and completely through the tube wall, with care being taken to avoid distortion of the tube while drilling. The holes shall not be larger than 0.031 in. [0.8 mm] in diameter. As an alternative, the producer may choose to drill one hole and run the calibration standard through the test coil three times, rotating the tube approximately 120° each time. More passes with smaller angular increments may be used, provided testing of the full 360° of the coil is obtained. 

8.3.15.2 Transverse Tangential Notch—Using a round tool or file with a 1⁄4 in. [6.4 mm] diameter, a notch shall be milled or filed tangential to the surface and transverse to the longitudinal axis of the tube. Said notch shall have a depth not exceeding 12.5 % of the specified wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater.



8.3.15.3  Longitudinal Notch—A notch 0.031 in. [0.8 mm] or less in width shall be machined in a radial plane parallel to the tube axis on the outside surface of the tube, to have a depth not exceeding 12.5 % of the specified wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater. The length of the notch shall be compatible with the testing method.



8.3.15.4 When minimum wall tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 6 (see Note 3).



8.3.16  For ultrasonic testing,: The reference ID and OD notches shall be any one of the three common notch shapes shown in Practice E213, at the option of the manufacturer. The depth of the notches shall not exceed 12.5 % of the specified average wall thickness of the tube or 0.004 in. [0.1 mm], whichever is greater. When minimum tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 2 (see Note 3). The width of the notch shall not exceed two times the depth. 

NOTE 3—To calculate the average wall thickness when minimum wall tubing is specified, the calculated average wall shall be the specified minimum wall plus 1⁄2 of the Permitted Maximum Variation in Wall Thickness cited in Table 6. For example, when a cold finished, 1 by 0.083 in. [25 by 2 mm] minimum wall seamless tube is specified, the calculated average thickness will be 0.091 in. (0.083 in. + 1⁄2 (20 %)) [2.2 mm (2 mm + 1⁄2 (20 % ))].

8.3.17 For flux leakage testing, : The longitudinal reference notches shall be straight-sided notches machined in a radial plane parallel to the tube axis on the inside and outside surfaces of the tube. Notch depth shall not exceed 12.5 % of the specified wall thickness or 0.004 in. [0.1 mm], whichever is greater. Notch length shall not exceed 1 in. [25.4 mm], and the width shall not exceed the depth. Outside and inside notches shall have sufficient separation to allow distinct identification of the signal from each notch.



8.3.18 When minimum wall tubing is specified, the notch depth shall be based on the calculated average wall thickness from Table 6 (see Note 3).



8.3.19 More or smaller reference discontinuities, or both, may be used by agreement between the purchaser and the manufacturer.



8.3.20 Standardization Procedure: The test apparatus shall be standardized at the beginning and end of each series of tubes of the same specified size (diameter and wall thickness), grade and heat treatment condition, and at intervals not exceeding 4 h during the examination of such tubing. More frequent standardizations may be performed at the manufacturer’s option or may be required upon agreement between the purchaser and the manufacturer. The test apparatus shall also be standardized after any change in test system settings, change of operator, equipment repair, or interruption due to power loss or shutdown.

8.3.20.1  The reference standard shall be passed through the test apparatus at the same speed and test system settings as the tube to be tested, except that, at the manufacturer’s discretion, the tubes may be tested at a higher sensitivity.

8.3.20.2  The signal-to-noise ratio for the reference standard shall be 2.5 to 1 or greater, and the reference signal amplitude for each discontinuity shall be at least 50 % of full scale of the display. In establishing the noise level, extraneous signals from identifiable surface imperfections on the reference standard may be ignored. When reject filtering is used during UT testing, linearity must be demonstrated.

8.3.20.3 If upon any standardization, the reference signal amplitude has decreased by at least 29 % (3.0 dB), the test apparatus shall be considered out of standardization. The test system settings may be changed, or the transducer(s), coil(s), or sensor(s) adjusted, and the unit restandardized, but all tubes tested since the last acceptable standardization must be re- tested.

8.3.21  Evaluation of Imperfections: Tubing producing a test signal equal to or greater than the lowest signal produced by the reference standard shall be designated suspect, shall be clearly marked or identified, and shall be separated from the acceptable tubing.

8.3.21.1  Such suspect tubing shall be subject to one of the following three dispositions:

a) The tubes shall be rejected without further examination, at the discretion of the manufacturer.

b)	If the test signal was produced by imperfections such as scratches, surface roughness, dings, straightener marks, and cutting chips, steel die stamps, stop marks, tube reducer ripple, or chattered flash trim, the tubing shall be accepted or rejected depending on visual observation of the severity of the imperfection, the type of signal it produces on the testing equipment used, or both.

c)	 If the test signal was produced by imperfections that cannot be identified or was produced by cracks or crack like imperfections, the tubing shall be rejected.

9.3.21.1	Any tubes with imperfections   exceeding 0.004  in.  [0.1  mm]  or 12.5 % of the specified minimum wall thickness (whichever is greater) in depth shall be rejected.

9.3.21.3 Rejected tubes may be reconditioned and retested providing the wall thickness is not decreased to less than that required by this or the product specification. If grinding is performed, the outside diameter in the area of grinding may be reduced by the amount so removed. To be accepted, reconditioned tubes must pass the nondestructive examination by which they were originally rejected.

		

9. Surface Condition



9.1 Low Carbon steel tubes shall be free of heavy scale and suitable for inspection. A slight amount of oxidation is not considered scale.



10. Sampling

10.1 For flattening, flaring requirements, the term lot applies to all tubes, prior to cutting, of the same size that is produced from the same heat of steel. When final heat treatment is in a batch type furnace, a lot shall include only those tubes of the same size and from the same heat that are heat treated in the same furnace charge. When the final heat treatment is in a continuous furnace or when the heat-treated condition is obtained directly by quenching after hot forming, the number of tubes of the same size and from the same heat in a lot shall be determined from the size of the tubes as prescribed in Table 11.



10.2 Sampling for Tension, hardness and Bend Test—One sample shall be taken from each lot. A lot shall consist of all tube of the same outside diameter and wall thickness manufactured during an 8-h shift from the same heat of steel, and heat treated under the same conditions of temperature and time in a single charge in a batch type furnace, or heat treated under the same condition in a continuous furnace, and presented for inspection at the same time.



10.3 Sampling for Chemical Analysis—One sample for chemical analysis shall be selected from each of two tubes chosen from each lot. A lot shall be all material poured from one heat. 



10.4 Sampling for Chemical Analysis—One sample for chemical analysis shall be selected from each of two tubes chosen from each lot. A lot shall be all material poured from one heat.



11. Product Marking



11.1 Each length of tube shall be legibly stenciled with the manufacturer’s name or brand, the specification number, and grade. The marking need not include the year date of the responsibility for ensuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract. Sampling inspection, as part of the manufacturing operations, is an acceptable practice to ascertain conformance to requirements, however, this does not authorize submission of known defective material, either indicated or actual, nor does it commit the Government to accept the material. Except as otherwise specified in the contract or purchase order, the manufacturer may use his own or any other suitable facilities for the performance of the inspection and test requirements unless disapproved by the purchaser at the time the order is placed. The purchaser shall have the right to perform any of the inspections and tests set forth when such inspections and tests are deemed necessary to ensure that the material conforms to the prescribed requirements.



11.2 Bar Coding—In addition to the requirements in 11.1, the manufacturer shall have the option of using bar coding as a supplementary identification method. Bar coding should be consistent with the (AIAG) standard prepared by the Primary Metals Subcommittee of the AIAG Bar Code Project Team



12. Packaging, Marking, and Loading

When specified on the purchase order, packaging, marking, and loading for shipment shall be in accordance agreement.



13. Certification and Test Reports

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled, tested, and inspected in accordance with the specification, including year date, the supplementary requirements, and any other requirements designated in the purchase order or contract, and the results met the requirements of that specification, the supplementary requirements and the other requirements. A signature or notarization is not required on the certificate of compliance, but the document shall be dated and shall clearly identify the organization submitting the report. Notwithstanding the absence of a signature or notarization, the certifying organization is responsible for the contents of the document. In addition to the certificate of compliance, the manufacturer shall furnish test reports that include the following information and test results, where applicable:



14.1 	Heat number,

14.2	Heat analysis,

14.3	Product analysis, 

14.4	Tensile properties,

14.5	Width of the gauge length, when longitudinal strip

tension test specimens are used,

14.6	 Flattening test acceptable,

14.7	 Flaring test acceptable,

14.8	 Hardness test values,

14.9	 Hydrostatic test pressure,

14.10	 Non-destructive test method,

14.11	Any other test results or information required to be

reported by the product specification or the purchase order or contract

14. BIS Certification 

The product may also be marked  & certify with Standard BIS  Mark.

The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 1986 and the Rules and Regulations made there under. The details of conditions under which the license for the use of Standard 



15. Forming Operation

When inserted in the boiler, tubes shall stand expanding and beading without showing cracks or flaws. When properly manipulated, super heater tubes shall stand all forging, welding, and bending operations necessary for application without developing defects.



16. Government Procurement

When specified in the contract or order, the following requirements shall be considered in the inquiry contract or order, for agencies of the U.S. Government where scale-free tube is required. These requirements shall take precedence if there is a conflict between these requirements and the product specification













Table 1 Chemical Composition 



		   

           Element

		AComposition, %



		

		Grade 179

		Grade 192

		Grade A-1B

		Grade  C B



		Carbon

		0.06 -0.18

		0.06 -0.18

		0.27 Max

		0.35 Max



		Manganese

		0.27-0.63

		0.27-0.63

		0.93 Max

		0.29-1.06



		Phosphorus Max

		0.035

		0.035

		0.035

		0.035



		Sulphur Max

		0.035

		0.035

		0.035

		0.035



		Silicon

		…

		0.25 Max

		0.10 Min

		0.10 Min







A. Maximum, unless range or minimum is indicated. Where ellipses (...) mentioned in this table, there is no requirement, and analysis for the element need not be determined or reported.

B. For each reduction of 0.01 % below the specified carbon maximum, an increase of 0.06 % manganese above the specified maximum will be permitted up to a maximum of 1.35 %.

IS : 11714 (Part 4) - 2024



C. 



Table 2: Tensile and Hardness requirements



		Characteristic 

		Grade 179

		Grade 192

		Grade  A-1

		Grade -C



		Tensile Strength,

Min [MPa]

		325

		325

		415

		485



		Yield Strength,

Min [MPa]

		180

		180

		255

		275



		Elongation

on in 2” or

50 mm

Min %

		35

		35

		30

		30



		Hardness Max (HRB

		72

		77

		79

		89

































Note : For grade A-1 & Grade C  longitudinal strip tests, a deduction shall be made for each 1⁄32-in. [0.8-mm] decrease in wall thickness under 5⁄16 in. [8 mm] from the basic minimum elongation. When standard round 2-in. or 50-mm gage length or smaller proportionally sized specimen with the gage length equal to 4D (four times the diameter) is used elongation shall be 22 % minimum for grade a-1 & 20 % for Grade C.



Table 3 Commuted Minimum Elongation in 2 in or 50 mm, Min % for grade A-1 & Grade C





		Wall Thickness, in. [mm]

		

		Elongation in 2 in. or



		

		

		50 mm, min, % A



		5⁄16 (0.312) [8]

		

		30



		9⁄32 (0.281) [7.2]

		

		28



		1⁄4 (0.250) [6.4]

		

		27



		7⁄32 (0.219) [5.6]

		

		26



		3⁄16 (0.188) [4.8]

		

		24



		5⁄32 (0.156) [4]

		

		22



		1⁄8 (0.125) [3.2]

		

		21



		3⁄32 (0.094) [2.4]

		

		20



		1⁄16 (0.062) [1.6]

		

		18



		0.062 to 0.035 [1.6 to 0.9], excl

		

		17



		0.035 to 0.022 [0.9 to 0.6], excl

		

		16



		0.022 to 0.015 [0.6 to 0.4], incl

		

		16





                                                             A Calculated elongation requirements shall be rounded to the nearest whole number.









Table 4: Permissible Variations in Mass per foot or Kg/Mtr



		Method of Manufacture

		Permissible Variation in mass per foot %



		

		Over

		Under



		Seamless, hot-finished

		16

		0



		Seamless, cold-finished:

		



		11⁄2 in. [38 mm] and under OD

		12

		0



		Over 1 1⁄2 in. [38 mm] OD

		13

		0







Table 5 : Permissible Variations in Wall Thickness



		

		Wall Thickness %



		Outside

		0.095

		Over 0.095

		Over 0.150

		Over



		Diameter,

		[2.4]

		to 0.150

		to 0.180

		0.180,



		in.

		and

		[2.4 to

		[3.8 to

		[4.6]



		mm

		Under

		3.8], incl

		4.6], incl

		



		

		Over

		Under

		Over

		Under

		Over

		Under

		Over

		Under



		

		Seamless Hot Finished Tubes



		4 [101.6] and under

		40

		0

		35

		0

		33

		0

		28

		0



		Over 4 [101.6]

		…

		…

		35

		0

		33

		0

		28

		0



		

		Seamless Cold Finished Tubes



		

		

		

		Over

		Under

		

		

		

		



		1 1⁄2 [38.1] and under

		

		20

		0

		

		

		

		



		Over 1 1⁄2 [38.1]

		

		

		22

		0

		

		

		

		





These permissible variations in wall thickness apply only to tubes, except internal-upset tubes, as rolled or cold-finished, and before swaging, expanding, bending, polishing, or other fabricating operations.



Table 6: Permissible Variations in Outside Diameter



		Specified Outside Diameter, in. [mm]

		Permissible Variations, in. [mm]



		

		Over

		Under



		Hot finished Seamless Tubes



		4 [100] and under

		1⁄64 [0.4]

		1⁄32 [0.8]



		Over 4 to 71⁄2 [100 to 200], incl

		1⁄64 [0.4]

		3⁄64 [1.2]



		Over 71⁄2 to 9 [200 to 225], incl

		1⁄64 [0.4]

		1⁄16 [1.6]



		Cold - Finished Seamless Tubes



		Under 1 (25)

		0.004 (0.1)

		0.004 (0.1)



		1 to 1 1/2 [25.4 to 38.1] incl

		0.006 [0.15]

		0.006 [0.15]



		Over 1 1/2 to 2 [38.1 to 50.8] excl

		0.008 [0.2]

		0.008 [0.2]



		2 to 21⁄2 [50.8 to 63.5], excl

		0.010 [0.25]

		0.010 [0.25]



		21⁄2 to 3 [63.5 to 76.2], excl

		0.012 [0.3]

		0.012 [0.3]



		3 to 4 [76.2 to 101.6], incl

		0.015 [0.38]

		0.015 [0.38]



		Over 4 to 71⁄2 [101.6 to 190.5], incl

		0.015 [0.38]

		0.025 [0.64]



		Over 71⁄2 to 9 [190.5 to 228.6], incl

		0.015 [0.38]

		0.045 [1.14]











These permissible variations in outside diameter apply to hot-finished seamless, and cold-finished seamless tubes before other fabricating operations such as upsetting, swaging, expanding, bending, or polishing



		Outside Diameter, in. [mm]

		Ovality Allowance



		1 [25.4] and under

		0.020 [0.5]



		Over 1 [25.4]

		2.0 % of specified outside diameter







Table 7 : Permissible Variations in Length



		Method of Manufacture

		Outside Diameter,

		Cut Length, in. [mm]



		

		in. [mm]

		Over

		Under



		Seamless, hot-finished

		All sizes

		3⁄16 [5]

		0 [0]



		Seamless, cold-finished

		Under 2 [50.8]

		1⁄8 [3]

		0 [0]



		

		2 [50.8] or over

		3⁄16 [5]

		0 [0]







These permitted variations in length apply to tubes before bending. They apply to cut lengths up to and including 24 ft [7.3 m]. For lengths greater than 24 ft [7.3 m], the above over-tolerances shall be increased by 1⁄8 in. [3 mm] for each 10 ft [3 m] or fraction thereof over 24 ft or 1⁄2 in. [13 mm], whichever is the lesser.





Table 8 : Flaring Test Requirements



		

Ratio of Inside Diameter to Outside Diameter A



		Minimum Expansion of Inside Diameter, %



		

		Carbon Steel



		0.9

		21



		0.8

		22



		0.7

		25



		0.6

		30



		0.5

		39



		0.4

		51



		0.3

		68







In determining the ratio of inside diameter to specified outside diameter, the inside diameter shall be defined as the actual mean inside diameter of the material tested..







Table 9: Flange Requirements



		Outside Diameter of Tube, in. [mm]

		Width of Flange 



		To 2 1⁄2  [63.5], incl

		15 % of OD



		Over 2 1⁄2  to 33⁄4  [63.5 to 95.2], incl

		12 1⁄2  % of OD



		Over 3 3⁄4  to 8 [95.2 to 203.2], incl

		10 % of OD

























Table 10: Straightness Tolerances



		Specified OD (in.)

		Specified Wall Thickness (in.)

		Maximum Curvature in Any 3 ft (in.)

		Maximum Curvature in Total length (in.)



		Up to 5.0, incl

		Over 3 % OD to 0.5, incl

		0.030

		0.010 × length, ft



		Over 5.0 to 8.0, incl

		Over 4 % OD to 0.75, incl

		0.045

		0.015 × length, ft



		Over 8.0 to 12.75, incl

		Over 4 % OD to 1.0, incl

		0.060

		0.020 × length, ft







Table 11 Numbers of Tubes in a Lot Heat Treated by the Continuous Process or by direct quench after Hot Forming



		Size of Tube

		Size of Lot



		2 in. [50.8 mm] and over in outside diameter and 0.200 in. [5.1 mm] and over in wall thickness

		not more than 50 tubes



		2 in. [50.8 mm] and over in outside diameter and under 0.200 in. [5.1 mm] in wall thickness

		not more than 75 tubes



		Less than 2 in. [50.8 mm] but over 1 in. [25.4 mm] in outside diameter

		not more than 75 tubes



		1 in. [25.4 mm] or less in outside diameter

		not more than 125 tubes
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