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Chairperson: Dr D. De Sarkar							     Member Secretary: Shri Vishal Kumar Rana

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 24th meeting of Ores and Feed Stock for Copper Industry, its Metals/Alloys and Products Sectional Committee, MTD 08 held on 27th October 2023 was circulated among the members via BIS portal on 01 January 2024 inviting comments till 16 January 2024. No comments were received from the members.
	The Committee may formally confirm the minutes.
Item 2 Issue Arising Out of the Previous Meeting of MTD 08
[bookmark: Annex1]The issues arising out of the previous meeting of MTD 08, actions taken on them and progress made thereof are given in Annex-1.
The committee may please note and review the status of pending issues.
Item 3 Scope and Composition of Sectional Committee, MTD 08
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. A recent directive from DG, BIS has been received to include young scientists/professionals in the composition of the technical committees. Committee may please identify young scientists/professionals for inclusion in the committee. Also, members are expected to actively participate in the committee work which includes participating in meetings as well as in formulation and commenting on draft documents. 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 two consecutive meetings 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]3.5 The present composition of MTD 8 is given in Annex-2.
3.6 In the last meeting of the sectional committee held on 27th October 2023 the committee had decided to seek interest from following organizations:
	Sl No.
	Name of the Organization
	Decision during the previous meeting
	Action Taken

	1. 
	Precision Wires India Pvt. Ltd.
	The committee advised the member secretary to contact Shri Jayanta Ranasingh of Hindalco Industries Limited regarding the contact details of the nominating authority of the organization.
The mail was sent to Shri Jayanta Ranasingh regarding the contact details of the nominating authority of the organization on 19th October 2023.
The committee noted the information and after deliberation advised Sh. Jayanta Ranasingh of Birla Copper Ltd. to contact Precision Wires India Pvt. Ltd. regarding co-option in the committee.
	Reply is awaited.

	2. 
	Non Ferrous Materials Technology Development Centre, Hyderabad
	The committee advised member secretary to again seek interest from the organization regarding co-option.
The committee noted the information and advised the member secretary to contact the organization once again regarding co-option.
	Mail sent to Non ferrous Materials Technology Development Centre on 30 Jan 2024 for co-option in the committee.
No reply has been received till date.

	3. 
	Ministry of Mines, New Delhi 

	The committee decided to co-opt Ministry of Mines in the committee and advised member secretary to send the co-option mail to the organization.
	Mail sent to Ministry of Mines on 30 Jan 2024 for co-option in the committee.
No reply has been received till date.



	The committee may note and decide.
3.7 The following organizations are requesting membership in the committee:
	Sl No.
	Organization

	1) Mandev Tubes Pvt Ltd
	We have received following request from M/s Mandev Tubes Pvt Ltd., a manufacturer of copper pipes, to become part of MTD 08 Sectional Committee:





	The committee may deliberate and decide.
Item 4 Comments on Printed Indian Standards
4.1 BIS has received following comments from M/s LS Metal Co., Ltd. to add new grade (C14435) in Indian Standards IS 10773:1995, IS 1545:1994 and IS 191:2007:



The Committee may please deliberate and decide.
4.2 BIS has received several representations from various organizations on the resistivity test for copper cathode, which are placed below:


The Committee may please deliberate and decide.
Item 5 Review of Indian Standards
5.1 Periodical Review of Standards
Each published Indian standard is required to be reviewed by the concerned sectional committee after every five years of its publication/Reaffirmation and the Pre 2000 standards which are due for reaffirmation shall be revised. 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:
a) Study and analysis of relevant international standards.
b) Literature survey on the subject.
c) Interaction with the industry on the changes in the technologies, manufacturing processes or test methods.
d) Visit to leading manufacturing units for the first-hand information on the manufacturing processes.
e) 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 organisation thereunder. The Sectional Committee shall decide the individuals or organisations to be assigned Action Research projects.
5.1.3 Review of IS 9713
 	Comments received from Shri Mayur karmarkar are placed below:

	
5.1.4 Review of standards shall be taken up through the Review Module of the Standardization Portal.
	The committee may please note.
Item 6 List of Indian Standards
[bookmark: Annex3]The list of Indian Standards formulated by MTD 8 is given at Annex-3.
	The committee may please note.
Item 7 New Proposals for Standardization 
[bookmark: Annex4]7.1 As per new guidelines received from Competent Authority, any proposal to be taken up for formulation or revision of a standard, it must be submitted through the Standardization Portal and with adequate justification in support of the proposed standard. Proposals which are in the nature of a wish list and do not have the required justification shall be returned to the sender forthwith for resubmission in the desired manner. If the proposal was received from Ministry, the communication should go from DDG and in all other cases from the Head of Department. Where a proposal is made in the Sectional Committee, the member making the proposal should send the proforma beforehand through the portal and present it in the meeting for consideration of the committee. The sample proforma is given in Annex-4.
7.2 It may further be added that the proposal received at 7.1 has to be analyzed by the member secretary in the prescribed proforma for consideration of the technical committee/screening committee keeping the following in view:
i) What is the feasibility of achieving consensus on national standards in this subject area by the proposed target date;   
ii) How many members besides the proposer agree to the proposal and how many are ready to actively participate in the development of the project;
iii) Whether any outside funding is possible;
iv) Only those subjects should be taken up which have a potential to mature into a standard in the stipulated time.
7.3 In reference to the recommendations of Committee of Secretaries (CoS) on notifying TRs to address regulatory gap in India a review meeting of core groups was held on 15 June 2021. In the meeting, DoC suggested BIS to explore the possibility regarding formulation of standards for the products of the following HS codes:
1.	74020090 (OTHER UNREFINED COPPER; COPPER ANODES FOR ELECTROLYTIC REFINING)
2.	74020010 (BLISTER COPPER FOR ELECTROLYTIC REFINING)
The committee in 22nd meeting sought inputs from Birla copper Ltd. And Sterlite copper on the above. The reply received is placed below:


In last meeting committee decided to revisit the proposal again in 25th sectional committee meeting.
	The committee may please deliberate and decide.
7.4 Formulation of Standard on Cu-Scrap and Cu-Alloys: 
In the 24th TC meeting of MTD 08, the committee decided that Copper scrap and Copper alloy scrap standard will be discussed after the finalizing and printing of Aluminium scrap standard.
	The committee may note.
7.4 Standard formulation of copper wires for electrical purposes to bridge the gap area in the standardization of MTD 08, specifically to cover wire (dia <6mm) which are further used in Electrical Industry as raw material for conductors and winding wires. 
Item 8 Latest Initiatives Taken by BIS
8.1 Latest guidelines issued by the BIS to bring greater efficiency in the standard formulation and revision work are given below:


	The committee may please note.
8.2 The Rolling Annual Action Plan for the year 2023-24.


8.3 Tentative Annual Calendar of Technical Committee meetings 


	Quarterly meeting schedule 2023-24 of MTD 8

	March, 2023
	April ,2023
	May ,2023
	June ,2023
	July ,2023
	August ,2023
	September ,2023
	October ,2023
	November ,2023
	December ,2023
	January, 2024
	February, 2024
	March, 2024

	
	
	
	
	25-July-23
	
	
	27-Oct 23
	
	
	
	
	11-Mar-24



8.4 Pro-Active Actions Taken For Dissemination of Information through Social Media: 
Since last meeting of the Council, a series of important Indian Standards have been published and number of workshops/seminars have been conducted by BIS for dissemination of information about these. In order to reach large number of stakeholders and communicate effectively with them, social media tools like Facebook, Instagram, WhatsApp, Twitter, LinkedIn, YouTube, etc. are being utilized by BIS and the same may be followed at below mentioned links for information on BIS activities: 
Twitter: http://bit.ly/BISTwitterOfficial (@IndianStandards) 
Facebook: https://www.facebook.com/IndianStandards/
            (BIS Facebook Official - http://bit.ly/BISFacebookOfficial) 
LinkedIn: http://bit.ly/BISLinkedInOfficial 
YouTube: http://bit.ly/BISYouTubeOfficial 
            Instagram: https://www.instagram.com/indianstandards/
	The Committee may please note.
8.5 Digitization/Fully automation of standards formulation work through standardization portal
All the committee work including Request for Co-option, proposal for new/revision of standards, commenting on the existing standards or standards under development, all the communication with the members, including the agenda and minutes of the meeting should take place through Standardisation Portal only. Standardisation portal has provisions for both recording the date of the Sectional Committee meetings and timelines for each of the proposals for the formulation/revision of standards. The link for the standardization portal is as below:
https://www.services.bis.gov.in/php/BIS_2.0/ 
	The committee may please note.
Item 9 Draft Standards/Amendments for Approval for Wide Circulation
Presently only one Indian Standard, pertaining to MTD 08 is under development which is listed in below table:
	Sl No.
	IS No./Document No.
	IS Title
	Stage

	1.
	IS 1897 : 2008
MTD 08 (24431)
	Copper plate sheet strip and foil for electrical purposes – Specifications (Third Revision)
	Preliminary circulation



The committee may please note.
Item 10 Draft Amendments/Standards for Finalization
Currently there are no documents for printing.
	The committee may note.
Item 11 R&D Projects for Establishment/Revision of Indian Standards  
11.1 The current guidelines for R&D projects for establishments /revision of Indian Standards are given below:


	The committee may note.
11.2 The ToRs which were discussed among the members of MTD 8, during a special meeting held on 09 Jan 2024 and finalized ToRs have been placed below:
1.  IS 10757: 1983 - Specification for nickel silver rods and bars:


2.  IS 14340 : 1996 - Brass for current carrying parts in electrical wiring accessories – Specification:


3.  IS 2501 : 1995 - Solid drawn copper tubes for general engineering purposes – Specification (third revision):


4.  IS 4171 : 1983 - Specification for copper rods and bars for general engineering purposes


5. New subject (during special meeting held on 09 Jan 2024, the committee decided to discuss this ToR in the 25th TC meeting to finalize the ToR): ToR on Cu wire for electrical purposes placed below:


11.2.1 Smt. Divya Pandya, M/s Rashtriya Metal Industries Limited sent proposal via email dated 11 January 2024 that, all the five documents should be redrafted, the proposal received has been placed below:


The Committee may please deliberate and decide.
11.3 Research Projects to be Taken Up for Inclusion of Empirical Data and Insights

	
	The committee may note.
Item 13 Date and Place for the Next Meeting
To be decided by the chairperson.
[bookmark: _Annex_I]Item 14 Any Other Business
[bookmark: _GoBack]Clarification requested from CMD regarding sizes and tolerances covered in IS 5493.






Annex-1
(Item 2)
	Sl No.
	Subject
	Decision of the committee in the previous meetings
	Action taken/Current status

	1. 
	Copper alloys ingots and castings (fifth revision of IS 28) [based on BS EN 1982 : 1998]
Document MTD/08/23708
	The committee in the 19th meeting after deliberations agreed to issues raised by MTD in the draft. The committee requested Shri Rajendra D Chaudhari of M/s Vanaz Engineers Ltd to kindly review the draft based on comments received and resubmit the revised draft in the next meeting of the sectional committee. 

In 20th sectional committee meeting Shri Rajendra D Chaudhari expressed his lack of expertise in subject area, so committee advised member secretary to form a panel in consultation with chairman to review the document and submit the recommendations within two months.

The committee in its 21st meeting advised member secretary to form a panel with following composition:
1. Indoswe;
2. Saru Group;
3. Rajhans Impex Pvt. Ltd., Jamnagar; 
4. ICDC as convenor; and 
5. 2-3 more members from casting and ingot manufacturers can be added. The details will be provided by ICDC.

The committee in its 22nd meeting decided that organizations nominated in the panel doesn’t have expertise in the domain of ingots and castings and advised member secretary to formulate the draft standard merging IS 28, IS 292, IS 304, IS 305, IS 306, IS 318, IS 1028, IS 11109 into IS 28 in consultation with chairman.
The draft prepared by member secretary is placed below:


23rd Meeting
The committee in its 23rd meeting after deliberation decided to send the draft standard merging IS 28, IS 292, IS 304, IS 305, IS 306, IS 318, IS 1028, IS 11109 into IS 28 incorporating changes proposed for Wide Circulation for the period of 30 days.
Also, the committee requested the Member secretary to send the draft document via mail to the ingots and castings manufacturer for their views and comments.
24th Meeting
The document MTD/08/23708 was wide circulated dated 20 October 2023 and is currently under wide circulation for 1 month.
The committee noted the information and after detailed deliberation and discussion decided to send the document for printing in case no comments are received on the wide circulated document.
	The document is to be sent for printing.
The committee may note.

	2. 
	IS 6912 : 2005 Copper and copper alloy forging stock and forgings                                               (second revision) 
Document MTD/08/12229
	In the 18th meeting the committee decided to send the draft document for printing as there were no comments received. But while preparing the draft document for printing following issues were observed by MTD in the draft:

i) Chemical composition of grade Cu-DHP not matching with corresponding grade in IS 191.
ii) New grades along with their chemical and mechanical properties have been added in the draft revision. These grades need to be mapped to the corresponding International standards they are referred from or would otherwise require validation before being added to the standard.

The committee in its 20th meeting after deliberations agreed to issues raised by MTD in the draft. The committee requested Rajendra D Chaudhari of M/s Vanaz Engineers Ltd to kindly review the draft based on comments received and resubmit the revised draft in the next meeting of the sectional committee.

The revised draft document received from Sh. Rajendra D Chaudhari of M/s Vanaz Engineers Ltd is placed below:

        

The committee in its 21st meeting after deliberation decided to send the document for circulation to the members of the committee for 1 month.

As no comments were received on P-draft.

The committee in its 22nd meeting decided to send the draft document for Wide circulation for the period of 30 days.

The document was wide circulated dated 10 July 2023 with last date of comments on 09 August 2023.

The committee noted the information and comments received from Birla Copper on clause 8.2 “Chemical elements except copper can be determined by Instrumental method like Spectro OES, ICP, AAS…etc.“ and were  deliberated upon by the committee and after discussing comments were resolved by the committee stating that chemical testing by instrumental method is already there and decided to send the document for printing in case no other comments are received on the wide circulated document.
24th Meeting
The document MTD/08/12229 was wide circulated for 1 month and no comments were received and hence the draft document was finalized and sent for printing.
The committee noted the information that the document MTD/08/12229 was sent for printing.
	The document is to be sent for printing.
The committee may note.

	3. 
	IS 3331 : 2007 Copper and Brass Strips Foils for Radiator Cores
	In the 19th meeting of MTD 08 the committee discussed the minutes of the meeting of Panel 2 placed at Appendix 1 The committee noted the information and requested BIS and Chairman of the committee to contact Aurubis (company) regarding the possibility and method of carrying out hardness test on very thin foils. They also requested to seek the standard being referred to for carrying out the test.
Committee also requested Shri Debdas Goswami to seek aforementioned information from International Copper Association, if available. Committee also requested to take feedback from MED (BIS) on the same. The reply received from Shri Debdas Goswami was received and is placed below:
              


The committee in its 20th meeting requested members secretary to again circulate the document, so that they can deliberate on the responses received from different sources and send their comments and replies to chairman.

The committee in its 21st meeting after deliberation agreed to the comments received and asked Sh. D K Jain of Agrawal Metals to submit the draft document within 2 months.



The committee in its 22nd meeting after deliberation and discussion requested Shri D K Jain to submit the working draft and advised member secretary to discuss the draft document with Shri D K Jain.

The draft document submitted by Shri D K Jain is placed below :




The committee in its 23rd meeting after deliberation and discussion decided to send the draft document for Wide Circulation for the period of 30 days.
24th Meeting
The document MTD/08/23710 was Wide Circulated on 11-10-2023 for the period of 30 days and no comments were received.
The committee noted the information and after detailed deliberation and discussion decided to send the document for printing.
	Following comment has been received during WC of IS 3331:


The committee may deliberate and decide.

	4. 
	IS 410 : 1997 - Specification for cold rolled brass sheet strip and foil (Third Revision)
	Comments have been received on IS 410:1977, IS 3052:1986, IS 7814 : 2005, IS 14811: 2000 from Shri D. K. Jain of M/s Agrawal Metals.
 
The committee in its 20th meeting asked Shri Umang Jain to provide the list of relevant manufacturers and consumers to member secretary and member secretary in turn to form a panel in consultation with the chairman and requested panel members to submit their recommendations within two months.



[bookmark: _MON_1765090538]
           



[bookmark: _MON_1765090580][bookmark: _MON_1765090583]
The committee in its 21st meeting after deliberation decided to form panel for respective standards with composition as follows:
IS 410

1. D K Jain (Agrawal Metal) as convener
2. Gupta Metal Industries, Yamunanagar
3. Rashtriya Metal Industries Ltd., Mumbai
4. Krishna Engineering Industries

and for IS 14811, IS 3052, IS 191 and IS 7814 panel shall be formed with Agarwal Metal as convener and members can be finalized in consultation with chairman and D K Jain of Agarwal Metals.

The committee in its 22nd meeting after deliberation and discussion advised member secretary to discuss the draft documents with Shri D K Jain and then circulate the documents amongst the committee members as P-draft.

The committee noted the information and Member Secretary requested the committee to give some time to discuss the standards with Shri D K Jain to which committee agreed and asked member secretary to discuss the standards with Shri D K Jain and prepare the draft document and circulate to members before 31st October 2023.
24th Meeting
The working drafts of IS 410: 1997, IS 3052: 1986, IS 7814: 2005, IS 14811: 2000, IS 191: 2007 are still awaited.

[bookmark: _heading=h.gjdgxs]The recommendations received via mail dated 13 October 2023 on IS  3052 : 1986 is placed below:



The committee noted the information and Member Secretary requested the committee to give some more time to discuss the standards with Shri D K Jain to which the committee agreed and advised the member secretary to discuss the standards with Shri D K Jain.
The committee reviewed the comments received from Shri D K Jain on IS 3052 : 1986 and after deliberation and discussion advised the member secretary to incorporate the comments in the working draft and send the draft document to committee members, as P-circulation, for their views and comments.
The committee after deliberation and discussion decided to form a panel for the revision of IS 191 : 2007 with the following composition:
(1) Shri I Rajashekhar - convener
(2) Shri Jayanta Ranasingh
(3) Shri D. K. Jain
(4) Shri Mayur Karmakar
(5) Smt. Divya Pandya
(6) Shri Rishabh Joshi
 
And requested the panel to submit the working draft.
	The working draft of IS 191, prepared by Member secretary is placed below:


Comment received on IS 191 is placed below:


 
Draft of IS 3052 is to be sent for P Circulation.
The committee may deliberate and decide.

	5. 
	IS 3052 : 1986 – Dimensions and tolerances for wrought copper and copper alloy sheet, strip and foil for general engineering purposes (Second Revision)
	
	

	6. 
	IS 7814 : 2005 – Phosphor bronze sheet, strip and foil - Specification (Second Revision)
	
	

	7. 
	IS 14811 : 2000 - Rolled copper plate, sheet, strip and foils for general engineering purposes -
Specification
	
	

	8. 
	IS 191 : 2007 Copper - Specification (Fourth Revision)
	
	

	9. 
	IS 10773 : 1995 Wrought Copper Tubes for Refrigeration and Air- Conditioning Purposes
	The committee in 20th sectional committee meeting noted the comments received on IS 10773 and after deliberation asked member secretary to form a panel in consultation with chairman and requested panel to review comments and give their recommendations for revision of the standard.

The committee in its 21st meeting noted the information and after deliberation decided to form panel with composition as follows:
1. ICDC as convener 
2. ICAI
3. Metal Gems
4. L.G. Electronics
5. Mehta Tubes
6. Birla Copper Ltd.
 
And advised member secretary to ask interest from IMMT to co-opt in panel.
The panel composition is yet to be finalized as nominations have been received from ICAI, LG Electronics, Birla Copper Ltd. only.

The committee in its 22nd meeting after deliberation and discussion requested ICAI to nominate convenor from their organization. Other panel composition remains same as decided in previous meeting.

Panel meeting was held on 17th July 2023 and the panel expert from LG Electronics and ICA requested some time to prepare the comparative report on composition and mechanical properties requirement of material. 

The committee in its 23rd meeting asked panel to formulate the draft before 31st October 2023 and advised member secretary to circulate it among the members as P- draft.
24th Meeting
The draft amendment MTD/08/23676 of IS 10773: 1995 was circulated to members via mail dated 22nd September 2023 and no comments were received.
Hence, the draft amendment was sent for wide circulation for a period of 30 days with chairman approval.
Also, the preparation of a revised draft of IS 10773: 1995 is under progress with the panel.

The committee noted the information and after deliberation decided to send the amendment for printing if no comments are received on wide circulated draft amendment.
Also the committee decided to split IS 10773 into 2 parts IS 10773 (Part 1) for Wrought Copper Tubes for Refrigeration and Air-Conditioning Purposes- Specification Part 1 Tubes For Equipment and IS 10773 (Part 2) for Wrought Copper Tubes for Refrigeration and Air-Conditioning Purposes - Specification Part 2 Tubes For Piping Systems and requested member secretary to formulate the drafts.
	The Amendment 1 to IS 10773 : 1995 is under printing.

The drafts for IS 10773 (Part 1) for Wrought Copper Tubes for Refrigeration and Air-Conditioning Purposes- Specification Part 1 Tubes For Equipment and IS 10773 (Part 2) for Wrought Copper Tubes for Refrigeration and Air-Conditioning Purposes - Specification Part 2 Tubes For Piping Systems are under preparation.
The committee may note.

	10. 
	IS 613 : 2000 Copper rods and bars for electrical purposes - Specification (Third Revision)
	The committee in 21st sectional committee meeting after deliberation, decided to take up IS 613: 2000 Copper rods and bars for electrical purposes - Specification (Third Revision) for revision and requested Sh. Debdas Goswami to submit a revised draft document within 3 months.

The committee in its 22nd meeting after deliberation requested Shri Debdas Goswami to submit a working draft and advised member secretary to circulate the draft document amongst the committee members as P-draft.

The committee in its 23rd meeting after deliberation requested ICA, India to submit the revised draft document before 30th September 2023.
24th Meeting
The working draft is still awaited and the reminder was sent via mail dated 10th October 2023 and reply from Shri Mayur Karmarkar was received and is placed below:



The committee noted the information.
Also, Shri Mayur Karmarkar requested the committee to give some more time to formulate the working draft document to which committee agreed and asked Shri Mayur Karmarkar to submit the draft document before 27th December 2023.
	 Comments received from Shri Msyur Karmarkar is placed below: 




	11. 
	IS 1897 : 2008 Copper Strip For Electrical Purposes - Specification( Third Revision) 
	Comments were received from Shri D K Jain on IS 1897 : 2008.


The committee in its 22nd meeting after deliberation requested member secretary to formulate a draft in consultation with Shri D K Jain.

The Member Secretary in the 23rd meeting of the committee requested the committee to give some time to discuss the standards with Shri D K Jain to which committee agreed and asked member secretary to discuss the standards with Shri D K Jain and prepare the draft document and circulate to members before 31st October 2023.
24th Meeting
The working draft received via mail dated 13th October 2023 from Agarwal Metals is placed below:



The committee noted the information and after detailed deliberation decided to send the draft document submitted by Shri D. K. Jain, after incorporating the changes suggested by the committee during the meeting, for P-circulation for the period of 30 days.
	Comment received on IS 1897 along with ASTM B 193 as attachment has been placed below:



The committee may deliberate and decide.

	12. 
	IS 8859: 1978 - Specification for cast copper tuyere
	The committee in its 23rd meeting decided to send the document for printing as no comments have been received.
24th Meeting
The committee noted the information that the document MTD/08/21602 is under printing.
	The standard IS 8859 : 2024  Cast copper tuyere - Specification (First Revision) has been published.
The committee may note.

	13. 
	IS 3168: 1981 - Specification for brass strip and foil for deep drawing
	The committee in its 23rd meeting decided to send the document for printing as no comments have been received.
24th Meeting
The committee noted the information that the document MTD/08/21603 is under printing.
	The standard IS 3168 : 2024 Brass strip and foil for deep drawing - Specification (Second Revision) has been published.
The committee may note.

	14. 
	IS 8362: 1977 - Specification for copper and copper alloy rolled plates for condensers and heat exchangers
	The comments received from Birla Copper on clause 8.2 “Chemical elements except copper can be determined by Instrumental method like Spectro OES, ICP, AAS…etc.“ and were  deliberated upon by the committee in its 23rd meeting and after discussing comments were resolved by the committee stating that chemical testing by instrumental method is already there 
And decided to send the document for printing. 
24th Meeting
The committee noted the information that The document MTD/08/21605 was sent for printing.
	The document is to be sent for printing.
The committee may note.


	15. 
	IS 8631: 1977 - Specification for copper base alloys for marine propellers
	The committee in its 23rd meeting decided to send the document for printing as no comments have been received.
24th Meeting
The committee noted the information that The document MTD/08/21608 was sent for printing.
	The standard IS 8631 : 2024 Copper base alloys for marine propellers - Specification (First Revision) has been printed.
The committee may note.

	16. 
	IS 12444 : 2020 - Copper Wire Rods for Electrical Applications — Specification (First Revision)
	The committee decided to allocate the standard to Shri Jayanta Ranasingh from Hindalco Industries Ltd. as comments were received from him before the last meeting and requested to submit the working draft before 25 September 2023.
24th Meeting
The working draft is still awaited and the reminder was sent via mail dated 10th October 2023.
The committee noted the information and after deliberation advised nominated members from Birla Copper Ltd. and Sterlite Copper Ltd. to provide working draft before 31st January 2023.
	Comments received from Shri Jayanta Ranasingh for revision of the standard.




	17. 
	IS 1545 : 1994 - Solid drawn copper and copper alloy tubes for condensers and heat exchangers - Specification (Third Revision)
	The committee decided to allocate these standards to Shri Rikab Mehta from Metal Gems and requested to submit the working drafts before 25 September 2023.
24th Meeting
The recommendations received via mail dated 19th October on IS 14810 : 2000, IS 2501 : 1995 and IS 1545 : 1994 from Shri Rikab Mehta is placed below :



 
The committee noted the information and after deliberation and discussion requested Shri Rikab Mehta to submit the draft documents after incorporating the suggestions.
	Draft of IS 1545 received from Shri D K Mangal, M/s Mehta Tubes Ltd., is placed below:




	18. 
	IS 2501 : 1995 - Solid drawn copper tubes for general engineering purposes - Specification (Third Revision)
	
	

	19. 
	IS 14810 : 2000 - Copper tubes for plumbing - Specification
	
	

	20. 
	IS 4171 : 1983 - Specification for copper rods and bars for general engineering purposes (First Revision)
	
	

	21. 
	IS 4412 : 1981 - Specification for copper wires for general engineering purposes (First Revision)
	The committee decided to allocate the standard to Shri Sandeep Vakharia from Aashumi Chemical Pvt Ltd and requested to submit the working draft before 25 September 2023.
24th Meeting
The working draft is still awaited and the reminder was sent via mail dated 10th October 2023 and following reply was received : 





The committee noted the information and after deliberation asked Sh. Sandeep Vakharia to provide the comments in a clausewise manner along with reference/sources for technical changes suggested.
	[bookmark: _heading=h.1fob9te]Comment received on IS 4412 is placed below:


The draft for revision of IS 4412 along with suggestions received from Dr Sandeep Vakharia, M/s Aashumi Chemicals Pvt Ltd., is placed below:




These comments will be discussed in the next meeting.
The committee may deliberate and decide.
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	[bookmark: ANNEXUREIII][bookmark: ARPreviewproforma]Sl
No.
	Organization
	Representative
Principal/Alternate
	Meetings Attended
	Attendance in Last Three Meetings

	
	
	
	22nd
	23rd
	24th
	

	1. 
	Indian Copper Development Centre, Kolkata
	Dr. D. De Sarkar, Chairman
Shri Indrajit Mukherjee (Alternate)
	Y
	Y
	Y
	3/3


	2. 
	Agrawal Metal Works Pvt. Ltd., Rewari
	Shri D.K. Jain
Shri Umang Jain (Alternate)
	Y
	Y
	Y
	3/3

	3. 
	Bharat Heavy Electricals Ltd.,
Bhopal
	Shri Sudhakar A N
	N
	N
	Y
	1/3

	4. 
	Birla Copper Limited, Mumbai
	Shri Chintamani Kulkarni
Shri Anil Kumar Singh (Alternate)
	Y
	Y
	N
	2/3

	5. 
	Directorate General Of Quality Assurance, Ministry Of Defence, Ichapur
	Shri Bikas Mandal
Shri Rupesh Banait (Alternate)
	N
	Y
	N
	1/3

	6. 
	Eastern Copper Manufacturing Co. Pvt Ltd., Kolkata
	Shri Ravi Choudhary
	Y
	Y
	N
	2/3

	7. 
	Hindustan Copper Ltd., Kolkata
	Shri J. Bhattacharjee
Shri Awadesh Kumar (Alternate)
	Y
	N
	N
	1/3

	8. 
	Indian Electrical And Electronics Manufacturers Association, New Delhi
	Chairman
Shri Rishabh Joshi (Alternate)
	N
	N
	Y
	1/3

	9. 
	Indoswe Engineers Pvt Ltd., Pune
	Shri U. K. Jatia
Shri S. N. Bansode (Alternate)
	N
	Y
	Y
	2/3

	10. 
	International Copper Association India, Mumbai
	Shri Mayur Karmakar
Shri Jyotish Pande (Alternate)
	Y
	Y
	Y
	3/3

	11. 
	Material Recycling Association of India (MRAI), Mumbai
	Shri Jinesh Shah
Shri Satish Kohli (Alternate) 
Shri Mayank Pareek (Alternate)
	-
	-
	Y
	1/1

	12. 
	Metal Gems, Mumbai
	Shri Rikab Mehta
Shri D. K. Mangal (Alternate)
	Y
	Y
	Y
	3/3

	13. 
	RR Kabel Limited, Silvassa
	Shri Ronak Bhatt
Shri Ranadip Bhaumik (Alternate)
	-
	-
	N
	0/1

	14. 
	Rashtriya Metal Industries Limited, Mumbai
	Smt. Divya Pandya
	Y
	Y
	Y
	3/3

	15. 
	Saru Copper Alloy Semis Pvt Ltd., Meerut
	Shri Sanjeev Jain
Shri Nitish Jain (Alternate)
	N
	Y
	Y
	2/3

	16. 
	Sterlite Industries India Ltd., Silvasa
	Shri I. Rajasekhar 
Shri Shanmugavel Prabhahar (Alternate)
	Y
	N
	Y
	2/3

	17. 
	Vanaz Engineers Pvt Ltd., Pune
	Shri Rajendra D. Chaudhari
Shri J. S. Dhumal (Alternate)
	Y
	Y
	Y
	3/3
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	SI No.
	IS No.
	IS Title

	1
	IS 1028 : 1987
	Specification for silicon bronze ingots and castings (Second Revision)

	2
	IS 10569 : 2005
	Aluminium bronze rods, bars and sections - Specification (First Revision)

	3
	IS 10709 : 1983
	Specification for brass wires for fourdrinier cloth

	4
	IS 10710 : 1983
	Specification for phosphor bronze wires used for fourdrinier cloth

	5
	IS 10742 : 1983
	Specification for cast gun metal rods and bars

	6
	IS 10757 : 1983
	Specification for nickel silver rods and bars

	7
	IS 10773 : 1995
	Wrought copper tubes for refrigeration and air - Conditioning purposes - Specification (First Revision)

	8
	IS 11109 : 1984
	Specification for silicon brass ingots and castings

	9
	IS 12228 : 1987
	Method for scale adhesion test for oxygen - Free copper

	10
	IS 12443 : 1988
	Specification for rolled brass plates for general engineering purposes

	11
	IS 12444 : 2020
	Copper Wire Rods for Electrical Applications - Specification ( First Revision )

	12
	IS 12558 : 1988
	Recommended shapes, sizes and mass of copper and copper alloy ingots for remelting purposes

	13
	IS 1264 : 1997
	Brass gravity die castings - Specification (Fourth Revision)

	14
	IS 1408 : 1968
	Recommended procedure for inspection of copper - Base alloy sand castings (First Revision)

	15
	IS 14340 : 1996
	Brass for current carrying parts in electrical wiring accessories - Specification

	16
	IS 1458 : 1965
	Railway Bronze Ingots And Casting (First Revision)

	17
	IS 14810 : 2000
	Copper tubes for plumbing - Specification

	18
	IS 14811 : 2000
	Rolled copper plate, sheet, strip and foils for general engineering purposes - Specification

	19
	IS 1545 : 1994
	Solid drawn copper and copper alloy tubes for condensers and heat exchangers - Specification (Third Revision)

	20
	IS 16872 : 2019
	Copper Alloys - Ammonia Test for Stress Corrosion Resistance

	21
	IS 1897 : 2008
	Copper strip for electrical purposes - Specification (Third Revision)

	22
	IS 191 : 2007
	Copper - Specification (Fourth Revision)

	23
	IS 2283 : 2000
	Nickel silver sheet, strip and foil - Specification (Second Revision)

	24
	IS 2305 : 1988
	Method for mercurous nitrate test for copper and copper alloys (First Revision)

	25
	IS 2376 : 1963
	Colour code for the identification of copper and copper alloys

	26
	IS 2378 : 1974
	Code for designation of copper and copper alloys (First Revision)

	27
	IS 2451 : 1994
	Copper alloys - Nickel silver - Ingots and castings - Specification (First Revision)

	28
	IS 2501 : 1995
	Solid drawn copper tubesfor general engineering purposes - Specification (Third Revision)

	29
	IS 2603 : 1983
	Specification for copper anodes for electroplating (First Revision)

	30
	IS 2704 : 1983
	Specification for brass wires for cold - Headed and machined parts (First Revision)

	31
	IS 2768 : 1982
	Specification for copper alloy strip for bullet envelope (First Revision)

	32
	IS 28 : 1985
	Phosphor bronze ingots and castings

	33
	IS 2826 : 1986
	Dimensions and tolerances for copper and copper alloy rods and bars for general engineering purposes (Third Revision)

	34
	IS 288 : 1981
	Specification for arsenical copper rods for boiler stay bolts and rivets (Fourth Revision)

	35
	IS 291 : 1989
	Naval brass rods and sections for machining purposes - Specification (Third Revision)

	36
	IS 292 : 1983
	Specification for leaded brass ingots and casting (Second Revision)

	37
	IS 304 : 1981
	Specification for high tensile brass ingots and castings (Second Revision)

	38
	IS 305 : 1981
	Specification for aluminium bronze ingots and castings (Second Revision)

	39
	IS 3051 : 1988
	Dimensions and tolerances for wrought copper and copper alloys plate (First Revision)

	40
	IS 3052 : 1986
	Dimensions and tolerances for wrought copper and copper alloy sheet, strip and foil for general engineering purposes (Second Revision)

	41
	IS 306 : 1983
	Specification for tin bronze ingots and castings (Third Revision)

	42
	IS 3091 : 1999
	Aluminium bronze ingots and castings for overhead fittings in electric traction - Specification (First Revision)

	43
	IS 3167 : 1982
	Specification for cap copper alloy strip (First Revision)

	44
	IS 3168 : 2024
	Brass Strip and Foil for Deep Drawing - Specification (Second Revision)

	45
	IS 318 : 1981
	Specification for leaded tin bronze ingots and castings (Second Revision)

	46
	IS 319 : 2007
	Free cutting brass bars, rods and section - Specification (Fifth Revision)

	47
	IS 320 : 1980
	Specification for high tensile brass rods and sections (Other Than Forging Stock) (Second Revision)

	48
	IS 3288 (Part 1) : 1986
	Glossary of terms relating to copper and copper alloys: Part 1 materials (Third Revision)

	49
	IS 3288 (Part 2) : 1986
	Glossary of terms relating to copper and copper alloys: Part 2 unwrought and cast form

	50
	IS 3288 (Part 3) : 1986
	Glossary of terms relating to copper and copper alloys: Part 3 wrought forms

	51
	IS 3288 (Part 4) : 1986
	Glossary of terms relating to copper and copper alloys: Part 4 processing

	52
	IS 3288 (Part 5) : 1986
	Glossary of terms relating to copper and copper alloys: Part 5 heat treatment

	53
	IS 3288 (Part 6) : 1986
	Glossary of terms relating to copper and copper alloys: Part 6 finishes

	54
	IS 3288 (Part 7) : 1986
	Glossary of terms relating to copper and copper alloys: Part 7 dimensional surface and structural characteristics

	55
	IS 3288 (Part 8) : 1986
	Glossary of terms relating to copper and copper alloys: Part 8 packing

	56
	IS 3331 : 2007
	Copper and brass strips/foils for radiator cores - Specification (Second Revision)

	57
	IS 407 : 1981
	Specification for brass tubes for general purposes (Third Revision)

	58
	IS 4076 : 1983
	Specification for brass wires for springs and other special purposes (First Revision)

	59
	IS 410 : 1977
	Specification for cold rolled brass sheet, strip and foil (Third Revision)

	60
	IS 4131 : 1967
	Specification for nickel - Copper alloy castings

	61
	IS 4170 : 1967
	Specification for brass rods for general engineering purposes

	62
	IS 4171 : 1983
	Specification for copper rods and bars for general engineering purposes (First Revision)

	63
	IS 422 : 1981
	Specification for brass sheet and strip for the manufacture of utensils (Second Revision)

	64
	IS 4412 : 1981
	Specification for copper wires for general engineering purposes (First Revision)

	65
	IS 4413 : 1981
	Specification for brass wires for general engineering purposes (First Revision)

	66
	IS 4519 : 1977
	Dimensions for copper commutator bars (First Revision)

	67
	IS 5053 : 1969
	Dimensions for wrought copper and copper alloy rods for fasteners

	68
	IS 531 : 1981
	Specification for leaded brass strip for instrument parts (Second Revision)

	69
	IS 5493 : 1981
	Dimensions for wrought copper and copper alloy tubes (First Revision)

	70
	IS 5743 : 1991
	Copper master alloys (First Revision)

	71
	IS 5744 : 1991
	Copper alloy screwed ferrules for condenser, heater and cooler tubes - Specification (First Revision)

	72
	IS 5885 : 1977
	Specification for copper commutator bar (First Revision)

	73
	IS 613 : 2000
	Copper rods and bars for electrical purposes - Specification (Third Revision)

	74
	IS 6912 : 2005
	Copper and copper alloys forging stock and forging - Specification (Second Revision)

	75
	IS 7608 : 1987
	Specification for phosphor bronze wire for general engineering purposes (First Revision)

	76
	IS 7811 : 2019
	Phosphor bronze rods and bars (Second Revision)

	77
	IS 7814 : 2005
	Phosphor bronze sheet, strip and foil - Specification (Second Revision)

	78
	IS 8328 : 2007
	Free cutting copper bars, rods and sections - Specification (First Revision)

	79
	IS 8362 : 1977
	Specification for copper and copper alloy rolled plates for condensers and heat exchangers

	80
	IS 8364 : 1989
	Free cuttxng brass wire specification (First Revision)

	81
	IS 8365 : 1991
	Copper alloys for spot and seam resistance welding electrodes (First Revision)

	82
	IS 8631 : 2024
	Copper Base Alloys for Marine Propellers - Specification (First Revision)

	83
	IS 8859 : 2024
	Cast Copper Tuyere - Specification (First Revision)

	84
	IS 9682 : 1980
	Recommended procedure for inspection of cast copper tuyeres

	85
	IS 9713 : 1983
	Specification for hot - Rolled electrolytic copper wire rods for electrical conductors (First Revision)

	86
	IS 9805 : 1981
	Specification for high conductivity copper castings

	87
	IS 9861 : 1981
	Dimensions for wrought copper and copper alloy wires for general engineering purposes
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                                                					IS: 4412-1981   

Indian Standard

SPECIFICATION FOR COPPER WIRES FOR GENERAL ENGINEERING PURPOSES

(First Revision)

                                                   0. FOREWORD

0.1. This Indian Standard (First Revision) was adopted by the Indian Standards Institution on 29 May 1981, after the draft finalized by the Copper and Copper alloys Sectional Committee had been approved by the structural and Metals Division Council.

0.2 Copper wires are used in a number of engineering applications in the form of rivets, bolts and nuts, wire cloth and nails, binding wire, artificial jewelry, ornamental applications etc. This standard was earlier published in 1957. In this revision the following changes have been made:

	a) Scope of wire size has been extended;

b) Only grade I with minimum changes in the chemical composition has been retained; Grades Cu-DHP, Cu-ATP, Cu-DPA with specified composition to be held as valid to be covered under this category. 

c) For dimensions of wires, reference has been made to the relevant Indian standard; and

d) Tensile properties have been specified.

0.3 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

 			____________________________

1. SCOPE

1.1 This standard covers the requirements of copper wires for general engineering purposes, or applications which do not require conductivity parameters for electrical & conduction applications.

2. TERMINOLOGY

2.0 For the purpose of this standard, the following definition of wire in addition to those given in IS: 3288 (Part I)-1981Ϯshall apply. Should be updated to IS:3288(part3):1986.

_______________________

*Rules for rounding off numerical values (revised).

ϮGlossary of terms for copper and copper alloys: Part I Cast form and wrought form (main types) (second revision)
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2.1 Wire – The wire manufactured by mechanical working i.e. Rolled, extruded or drown product of solid section of uniform cross section along its whole length and the distance between two parallel faces not exceeding 6 mm; may be supplied in straight length or in coils or on spools.

3. SUPPLY OF MATERIAL

3.1 General requirements relating to the supply of material shall conform to IS: 1387-1967*.

4. CHEMICAL COMPOSITION

4.1 Copper wires when analyzed in accordance with IS: 440-1964Ϯ Shall conform to the requirements of IS : 191 ( Part VIII ) – 1980‡ as given in Table 1. Updated version IS 191:2007

For specific applications the agreement between buyer & seller in respect of trace elements shall preside, but the base copper composition needed for the definition of copper wire cannot be compromised. 

			TABLE 1 CHEMICAL COMPOSITION

		ELEMENT					PERCENT	             	PERCENT

	Copper + Silver, Min					99.80				99.2

	Phosphorus						0.015 – 0.10		0.015-0.10

	Antimony, Max					0.005				0.01

	Arsenic / Zinc, Max					0.05				0.2-0.5

	Bismuth, Max						0.003				0.003

	Iron, Max						0.03				0.03

	Lead, Max						0.01				0.01

	Nickel, Max						0.10				0.15

	Selenium + Tellurium, Max				0.02				0.02	

	Tellurium, Max					0.01				0.01

	Tin, Max						0.01				0.01

	Total of impurities excluding silver, nickel,		0.06				0.06

	Arsenic Zinc phosphorus, Max							0.51	

5. PHYSICAL PROPERTIES

5.1 Tensile Test – The copper wires above 1 mm diameter when tested in accordance with IS: 2656 – 1964§ shall have the tensile properties as given in Table 2. Or as per agreement between buyer & seller based on specific property requirements deviating from this standard req

			TABLE 2 TENSILE PROPERTIES

TEMPER		TENSILE STRENOTH			ELONGATION

				MPa Min				PERCENT ON 100 mm

									GAUGE LENGTH, Min

O (Annealed)		225					35

HB (Half hard)		280					-

HD (Hard)		340					-

Note – 1 MPa = 0.102 kgf / mm2.

*General requirements for the supply of metallurgical materials (first revision).

ϮMethods of chemical analysis of copper (revised).

‡Specification for copper: Part VIII Phosphorized copper (DHP) (third revision).

§Method for tensile testing of copper and copper alloy wire.
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5.2 Embrittlement Test – When required by the purchaser, the test pieces may be tested in accordance with the method given in 5.2.1.

	5.2.1 Test pieces of suitable length shall be made from wires selected as per 8.3 and exposed to an atmosphere of hydrogen for a period of 30 minutes at a temperature of 825 to 875°C after which they shall be cooled in the container itself ( out of contact with air ). Each test piece is to be bent steadily at right angle and flattened close. There shall be no sign of cracks or flaws on the pieces so tested.

6. FREEDOM FROM DEFECTS

6.1 The wires shall be clean, smooth, uniform in diameter, and free from detrimental segregations, cracks, twists and kinks.

6.2 Finish – The wires shall be finished by such cold working and annealing operations as will produce the required temper and surface finish as agreed to between the purchaser and the manufacturer.

7. DIAMETERS AND TOLERANCES

7.1 The diameters and tolerances on the diameters of wires shall be in accordance with IS : 9861 – 1981*.

8. SAMPLING AND RETEST

8.1 In any consignment all the coils of wire of the same size, temper and manufactured by a single firm under essentially similar conditions of production shall be grouped together to constitute a lot. The manufacturer may have their batch number and purity details and the same can be verified with retesting, hence the batch & testing data to be made available at site.

The sampling to be done in front of the authorized representative of the manufacturer and sealed accordingly for transport to analyzing laboratory. Remnant samples may be kept with manufacturer similarly sealed, in case of need for a repeat test.

8.2 Unless otherwise decided by mutual agreement between the purchaser and the supplier, each coil of wire shall be examined from each lot for freedom from defects (see 6) and for tolerances on diameters (see 7). Any coil found defective in accordance with the provisions of 6 and 7 shall be rejected.

8.3 Unless otherwise agreed by the supplier and the purchaser, either one test for chemical composition shall be conducted for each 50 kg (to 500 kg) or part thereof of wires in this lot or one test for 500 (to 5000kg) kg or part thereof of a lot comprising the same cast.

	NOTE 1 – The material required for chemical analysis from each of the coils intended for testing shall be collected in accordance with IS : 1817-1961Ϯ.

	NOTE 2 – When the size of the order does not permit grouping in the above quantities, the rate of testing shall be as agreed to between the purchaser and the supplier.

_______________________

*Dimensions for wrought copper and copper alloy wire for general engineering purposes.

ϮMethods of sampling non-ferrous metals for chemical analysis.
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8.3.1 If the results as obtained for each of the chemical characteristics satisfy the corresponding requirements under 4, the lot shall be considered as conforming to the chemical requirements of this specification.

8.3.2 If the test results fail to satisfy the requirements for any of the characteristics, two more tests for that characteristic shall be done on the sample in order to confirm that the analysis has been done properly. If both the test results satisfy the relevant requirements under 4 the lot shall be considered as conforming to the specification, otherwise not.

9. PACKING

9.1 The wires shall be coiled carefully and each length of the wire shall be made up into a separate coil of mass up to 50 kg or as per agreement between buyer & seller. The inner diameter of the coil shall be as agreed to between the supplier and the purchaser.

9.2 The coils shall be suitably packed to avoid damage during transit.

10. MARKING

10.1 Suitable metallic tags and / or labels with markings made on them to show the temper of the material in addition to the name of the manufacturer, mass, length, batch number, manufacturing date and any such information required by the purchaser, shall be attached to each coil of the material.

10.1.1 The coils of wire may also be marked with the ISI Certification Mark suitably .

NOTE – The use of the ISI Certification Mark is governed by the provisions of the Indian Standards Institution (Certification Marks) Act and the Rules and Regulations made thereunder. The ISI Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard, under a well-defined system of inspection, testing and quality control which is devised and supervised by ISI and operated by the producer. ISI marked products are also continuously checked by ISI for conformity to that standard as a further safeguard. Details of conditions under which a license for the use of the ISI Certification Mark may be granted to manufacturers or processors, may be obtained from the Indian Standards Institution.



												

THE TEXT WRITTEN IN RED IS THE SUGGESTED ADDITION TO THE IS 4412-1981 FOR THE UPDATION .		
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From : sales@mandevtubes.com
Subject : MTD 08 - ORES AND FEED STOCK FOR COPPER


INDUSTRY, ITS METALS/ ALLOYS AND PRODUCTS
SECTIONAL COMMITTEE SECTIONAL COMMITTEE


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


Cc : rrmunot@mandevtubes.com, sanjivkrgupta@yahoo.co.uk


Email MTDtcEIGHT Metallurgical Engineering Department


MTD 08 - ORES AND FEED STOCK FOR COPPER INDUSTRY, ITS METALS/ ALLOYS AND
PRODUCTS SECTIONAL COMMITTEE SECTIONAL COMMITTEE


Mon, Dec 04, 2023 06:12 PM
2 attachments


Kind Atten.: Shri. Vishal Kumar Rana
Mettalurgical Department,
Bureau Of Indian Standards, Delhi
 
 
Dear Sir,
 
With reference to above subject, Kindly find attached sheet for your
reference.
 
This is for your information.
 
We are looking forward to become a part of this Committee as a
manufacturer of Copper Pipes.
 
If you have any queries, please revert back by return mail.
 
Looking forward to hear from you.
 
 
Regards,
Ramesh R. Munot                                          
Managing Director                                                          
Mandev Tubes Pvt Ltd., Mumbai                                        
Factory : Umbergaon, Gujarat                                          
Contact No. 9867308544                             
Email : rrmunot@mandevtubes.com                
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From : MTD MTD <mtd@bis.gov.in>
Subject : Fwd: Proposal for Addition of New Grade (C14435) in


Indian Standards: IS 10773:1995, IS 1545:1994 and IS
191:2007 (referred standard for IS 2501:1995)_Ref_A-
4104757/A-4104754/A-4104752


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


Reply To : MTD MTD <mtd@bis.gov.in>


Email MTDtcEIGHT Metallurgical Engineering Department


Fri, Feb 16, 2024 09:30 AM
3 attachments


----- Forwarded Message -----
From: 김준영(KIM JUN YOUNG)/동)생산기술센터(연구개발Part) <jykim3@lsmetal.biz>
To: MTD MTD <mtd@bis.gov.in>
Cc: aitradingco101@gmail.com
Sent: Fri, 16 Feb 2024 04:48:40 +0530 (IST)
Subject: Proposal for Addition of New Grade (C14435) in Indian Standards: IS
10773:1995, IS 1545:1994 and IS 191:2007 (referred standard for IS
2501:1995)_Ref_A-4104757/A-4104754/A-4104752


To, Mr. Vishal Kumar Rana
Scientist-B
Metallurgical Engineering Division (MTD-8)
Bureau of Indian Standards


Cc: Mr. Sanjiv Maini (Scientist-F/Head of MTD)


Subject:  Proposal for Addition of New Grade (C14435) in Indian Standards: IS
10773:1995, IS
1545:1994 and IS 191:2007 (referred standard for IS 2501:1995)


Dear Sir,


This is with reference to our proposal for addition of new grade (C14435) as
per the international market demand in the Indian Standard; IS 10773:1995, IS
1545:1994 and IS 191:2007 (referred standard for IS 2501:1995).


We M/s LS Metal Co., Ltd. are a manufacturer of Copper products located in
South Korea. The company was established on April 01, 2010. Our product is
mostly used in air conditioner installation materials and cycle pipe. Our
major clients in India is LG Electronics and around 1,613 TON is imported in
India per year nowadays. Furthermore, the demand for our products in India
has been increasing year by year.


We would like to inform you that we have already submitted three applications
for the grant of BIS licence to use of standard mark on our products. The
details of our applications are mentioned as below:
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Company name


Location


IS No.


Product name


Application number


LS Metal Co., Ltd


Jangam-ri, Janghang-eup, Seocheon-gun, Chungcheongnam-do, Republic of Korea.


IS 10773:1995


Wrought Copper Tubes for Refrigeration and Air-Conditioning Purposes.


A-4104757


IS 1545:1994


Solid drawn copper and copper alloy tubes for condenser and heat exchangers


A-4104754


IS 2501:1995


Solid Drawn Copper Tubes for General Engineering Purposes


A-4104752


With this regard, we want to add a new grade (C14435) in IS 10773:1995, IS
1545:1994 and IS 191:2007 (referred standard for IS 2501:1995). The scanned
copies of the proposal along with the supporting documents are enclosed for
your reference.


We hope the authorities will consider our request and do the needful for the
same accordingly.


Your kind attention to this matter will be highly appreciated.


Thanking You.


With Regards


For LS METAL Co., Ltd.
Noh, Seungjoon (Manager)


───────────────────────────────────────────────────
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LS METAL Co.,Ltd. Copper Tube QC Team


Noh, Seungjoon (Manager)


123 Hwasong-gil, Janghang-eup, Seocheon-gun,
Chungcheongnam-do, 33663, Korea
Tel.  041.955.3611
Fax.  041.956.1261
Mobile.  010.4765.9323
E-mail.  jykim3@lsmetal.biz<mailto:jykim3@lsmetal.biz>


_____________________________________________________________ 상기 메시지와 첨
부화일 내에는 비밀정보가 포함되어 있을 수 있으며, 지정된 수신자에 한하여 조회 및 사
용될 수 있습니다. 만약 송신자의 실수로 인하여 상기 메시지를 수신하였다면, 송신자에게
메시지를 반송해 주시고, 원본 메시지와 모든 사본을 폐기해 주시기 바랍니다. 상기 메시
지의 전체 또는 일부에 대해 무단 열람, 사용, 공개, 배포하는 것은 금지되어 있습니다.
(주)LS메탈 This message and its attachments may contain confidential
information, and they are intended to be viewed or used by only the
individuals specified in the message. If you have received this message in an
error from the sender, please contact the sender immediately to notify the
error and delete all of the message and its copies. It is prohibited to view,
use, make public and/or distribute part or whole of this message without
written permission.


--
धातुकर्म अभियांत्रिकी विभाग/Metallurgical Engineering Departmentभारतीय मानक ब्यूरो/
Bureau of Indian Standards9, बहादुर शाह जफर मार्ग/9, Bahadur Shah Zafar Margनई
दिल्ली / New Delhi – 110002फोन/Phone: 011 23231085ई-मेल/Email:
hmtd&#64;bis.gov.inमोबाइल/Mobile: 9818126659Digital Platforms of BIS :BIS
website: www.bis.gov.in eBIS - Search, download Indian Standard,provide comment
on wide circulation draft and published standards under Standardization tab
at https://www.manakonline.in  Facebook:
https://www.facebook.com/IndianStandards/  YouTube:
http://bit.ly/BISYouTubeOfficial Indigenous Indian Standards can be downloaded free
of cost by visiting the URL:  https://standardsbis.bsbedge.com  BIS talks on
Standardization in Metallurgical Engineering
http://203.153.41.213:8081/php/bistalks/bis-talks-on-standardization-in-metallurgical-
engineering/  Download  BIS CARE app from Play store 


Letter for Proposal Submission.pdf
64 KB 


Proposals.zip
397 KB 


Reference Materials.zip
6 MB 



http://www.bis.gov.in/
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https://standardsbis.bsbedge.com/

http://203.153.41.213:8081/php/bistalks/bis-talks-on-standardization-in-metallurgical-engineering/

http://203.153.41.213:8081/php/bistalks/bis-talks-on-standardization-in-metallurgical-engineering/
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We make better pipes




■ Background




○ High efficiency by reducing thickness of copper tube




○ Increase in working pressure by using natural




refrigerant(CO2)




○ Copper service life extension in corrosive environment




○ Requirement of high strength · high corrosion resistance




copper alloy tube in substitution for DHP




· Requirement of high strength and high corrosion resistance




aside from bendability, solderability, thermal conductivity 




and electrical conductivity




■ Development Direction




■ Product Specification




○ High strength & high corrosion resistance copper alloy




tube for heat exchanger for natural refrigerant(CO2)




· Tin(Sn) 0.3 ∼ 0.6%, Oxygen(O) 5 ∼ 10ppm




Tensile strength 260MPa above




GOSS orientation distribution density 0.1 ~ 1.5%




· LS CAT-02 maintains equivalent level of breaking strength  




or more than that with 12 ~ 24% smaller thickness




compared to DHP (High strength)




· Formic acid and ammonia solution corrosion resistance is




superior to DHP by controlling oxygen in melting process




(High corrosion resistance)




· Thermal conductivity is superior to phosphorus deoxidized




copper alloy with Tin (DHP + Sn)




· Bendability and solderability are superior to DHP




· Competitiveness of heat exchanger manufacturing cost can 




be secured by reducing thickness in the same working




pressure compared to DHP




■ Application Technology




○ Copper alloy design




○ Horizontal continuous casting(HCC)




· Alloying elements and contained oxygen control in




molten copper




· Real-time defect detection with UT (Ultrasonic Test)




○ Planetary rolling




· Microstructure control in planetary rolling process




- Skip hot extrusion




- Cross section reduction ratio 90% above




(Rolling temperature 600 ~ 750℃)
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High Strength & High Corrosion Resistance Copper Alloy Tube (LS CAT-02)




High Strength & High Corrosion Resistance Copper Alloy Tube (LS CAT-02) has secured competitive 




advantages in terms of cost and quality compared to other copper tube mills who handle phosphorus 




deoxidized copper(DHP) and phosphorus deoxidized copper alloy with Tin (DHP + Sn). In addition, 




High Strength & High Corrosion Resistance Copper Alloy Tube (LS CAT-02) has been approved by LG 




Electronics and getting certified by other global air conditioner manufacturers.















We make better pipes




■ Manufacturing Process




○ Production using horizontal continuous casting




process 




○ Microstructural evolution through severe plastic




deformation of planetary rolling process




○ Manufacturing cost reduction, production yield rate




and productivity advantages




■ Product Property (Φ12.7 * 0.6T·Soft Annealed)




○ Tensile Strength (MPa)     ○ Breaking Strength (MPa)




○ GOSS Orientation Distribution Density (%)




○ Corrosion Resistance




· Formic acid concentration 1,000ppm




· Corrosion depth(mm) measurement by days after inserting




corrosion solution (formic acid)




■ Customer Approval




○ LG Electronics / Autech Carrier Ltd. (Completed)




· Air conditioner installation materials / Air conditioner




○ Samsung Electronics (In process)




· Air conditioner installation materials




■ Patent Application and Registration




○ Application (In Process)




· 202110631278.9(CN), 202114024368(IN), 2101003742(TH)




· 21853298.4(EP), 522441323(SA)




○ Registration (Completed)




· 10-2214230(KR), 17/325,951(US)




· PI 2021003149(MY), 1-2021-02939(VN)




■ Unified Numbering System Registration




○ Copper Development Association (Completed)




· C14435 (ASTM E527-83)




■ Korean Standard(KS) Registration




○ Korean Standard Association (In process)




· C14435 (KS D 5301)
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○ Thermal Conductivity




(W/m · K)




○ Electrical Conductivity




(%IACS)




High Strength & High Corrosion Resistance Copper Alloy Tube (LS CAT-02)















We make better pipes




■ Chemical Composition (%)




■ Mechanical and Physical Property




■ Application




■ Softening Resistance (Holding Time 0.5Hr)




■ Corrosion Resistance (0.01% HCOOH Vapor)




Portfolio




LS Metal manufactures tubes tailored to customer requirements and the highest quality standards according to 




individual demands for a wide range of applications.
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Cold Drawing (Red., 92%)




■ Tensile ■ Yield ● Vickers




UNS No. Cu P Sn O Remark




C10200




(OF)




99.95 (1)




Min.




0.0010




Max.




C10300




(OFXLP)




99.95 (1)




Min.




0.001




0.005
CAT-03




C12200




(DHP)




99.90 (1)




Min.




0.015




0.040




C14415
99.96 (2)




Min.




0.10




0.15
CAT-04
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99.40
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Annealing (Temp., 570℃)




■ Tensile ■ Yield ● Vickers
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● C10200 ● C10300 ● C12200




● C14415 ● LSM




UNS No. Typical Uses




C10200




(OF)




· Air Conditioning and Refrigeration Field




· Billet Mold Tube, Coaxial Tube




C10300




(OFXLP)




· Air Conditioning and Refrigeration Field




· Billet Mold Tube, Pressure Vessels




C12200




(DHP)




· Air Conditioning and Refrigeration Field




· Condenser Tube, Heat Exchanger Tube




C14415
· Air Conditioning and Refrigeration Field




LSM
· Air Conditioning and Refrigeration Field




· High Strength, High Corrosion Resistance
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Electrical Conductivity




■ Cold Drawing ■ Annealing




UNS No.




(OD * T)
20 Days 50 Days 80 Days




C10200




(7 * 0.253)




0.059 mm 0.099 mm 0.102 mm




C12200




(7 * 0.253)




0.103 mm 0.131 mm 0.143 mm




LSM




(7 * 0.55)




0.030 mm 0.085 mm 0.085 mm




(1) Cu value includes Cu + Ag (2) Cu value includes Cu + Ag + Sn
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We make better pipes




High Strength Copper Alloy Tube 
( LS CAT-02 )
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High Strength Copper Alloy Tube ( LS CAT-02 )
High Strength Copper Alloy Tube (LS CAT-02) has secured competitive advantages in terms of cost and quality compared to other 
copper tube mills who handle Phosphorus Deoxidized Copper(DHP) and Phosphorus Deoxidized Copper Alloy with Tin (DHP+Sn). 
In addition, High Strength Copper Alloy Tube (LS CAT-02) has been approved by LG Electronics and getting certified by other global air 
conditioner manufacturers.




◎ High strength copper alloy tube for heat exchanger 




    for natural refrigerant(CO2)
● Tin(Sn) 0.3 ~ 0.6%, Oxygen(O) 5 ~ 10ppm, Tensile strength exceeding 
   260MPa, GOSS orientation distribution density  0.1 ~ 1.5%
● LS CAT-02 maintains equivalent level of breaking strength or 
   more than that with 12 ~ 24% smaller thickness compared to 
   DHP (High-Strength)
● Formic acid corrosion resistance is superior to DHP by controlling 
   oxygen in melting process (High-Corrosion Resistance)
● Thermal conductivity is superior to Phosphorus Deoxidized 
   Copper Alloy with Tin(DHP+Sn)
● Bendability and solderability are superior to DHP
● Competitiveness of heat exchanger manufacturing cost can be secured 
   by reducing thickness in the same working pressure compared to DHP




Background Development Technology




Product




Direction




◎ Copper alloy design technology




◎ Planetary rolling technology
● Micro-structure control in planetary rolling process 
   (skip Hot-Extrusion) 
- Cross section reduction ratio exceeding 90% (Rolling temperature 600℃ ~ 750℃)




◎ Horizontal continuous casting (HCC) process technology
● Alloying elements and contained oxygen control in molten copper
● Real-time defect detection with UT (Ultrasonic Test)




① Raw Material ② Melting ③ Casting




+
+




LS CAT-02




Oxygen Free Copper(OFC)




Cu : 99.95% min.




O : 10ppm max.




Electrolytic Copper(EC)




Cu : 99.99% min.




Tin(Sn)




Sn : 0.30 ~ 0.60%
(Melting Point 231.9℃)




Phosphorus(P)




P : 0.015 ~ 0.040%




Tin(Sn)




Sn : 0.58 ~ 0.72%




LS CAT-02DHP/DHP + Sn




DHP / DHP+Sn




◎ High efficiency by reducing thickness of copper tube
◎ Increase in working pressure by using natural 




    refrigerant(CO2)
◎ Copper service life extension in corrosive environment
◎ Requirement of high-strength · high-corrosion 




    resistance copper alloy tube in substitution for DHP
● Requirement of high-strength and high-corrosion resistance 
   aside from bendability, solderability, thermal conductivity and 
   electrical conductivity




High
Corrosion
Resistance




▼
Long 




Service Life




High corrosion resistance alloy 
element added




Impurity control in cpper alloy




High
Strength




▼
Wall 




Thickness
Reduction




P = D − 0.8 × T
2 × σ × T




T = (2 × σ + 0.8 × P)
D × P




 P  working pressure(N/㎟),  D  out-diameter(㎜),  T  Thickness(㎜),  σ  tensile-strength(N/㎟)















IGT




ST




LWC




HCC
(Melting / Casting) Shipment




Milling Packing




Rolling Inspection




Annealing




Grooving
(Inner Grooved Tube)




Drawing Winding(ECT) 
(Level Wound Coil)




Cutting(ECT) 
(Straight Tube)




Annealing(ECT)
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Manufacturing Process




Customer Approval




Product Certification




Registered Item on Public Procurement Service
(Detailed Item No. 4014211001)




Product Properties (LWC·Φ12.7 * 0.6T·Soft) 




◎ Tube production using horizontal continuous casting 




    process 
◎ Microstructural evolution through severe plastic 




    deformation of planetary rolling process
◎ Manufacturing cost reduction, production yield rate 




    and productivity advantages




◎ LG Electronics (air conditioner installation materials 




    and drier) 
◎ Autech Carrier Ltd. (air conditioner)
※ Approval Stage : Samsung Electronics (air conditioner 




    installation materials)




◎ Corrosion Resistance (Formic acid concentration 1,000ppm) 
● Corrosion depth measurement by days after inserting 
   corrosion liquid (formic acid)




◎ Seamless Copper and Copper Alloy Tube, LS Metal,




    LS CAT–02-1 ~ 4 (Φ6.35, Φ9.52, Φ12.7, Φ15.88)
● Identification No. 24394752 ~ 24394755




LS CAT-02 DHP DHP + Sn




Type




LS CAT-02




DHP




DHP + Sn




0.025mm




0.063mm




0.027mm




0.008mm




0.044mm




0.014mm




0.179mm




0.278mm




0.239mm




20 Days 40 Days 70 Days




1




2
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6.35




7.94




9.52




12.70




15.88




19.05




22.22




0.70




0.70




0.70




0.70




0.80




1.00




1.00




1.20
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0.11
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0.27




0.42
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0.71
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12.70




15.88




19.05
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0.60




0.60




0.55
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0.60
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0.80




1.00




0.07




0.10




0.11




0.14




0.20




0.32




0.41




0.60
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No.
Raw




Material
Reduction




(%)
OD




(mm)
TK




(mm)
Weight
(kg/m)




OD
(mm)




TK
(mm)




Weight
(kg/m)




DHP LS CAT-02




◎ Tensile Strength (MPa)
290
280
270
260
250
240
230
220
210




269
277




235




LS CAT-02 DHP DHP + Sn




◎ Thermal Conductivity (W/m·K)
400
350
300
250
200
150
100




50
0




295
249




338




LS CAT-02 DHP DHP + Sn




◎ GOSS Orientation Distribution Density
5
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1




0




1.4




4.2




1.9




LS CAT-02 DHP DHP + Sn




◎ Breaking Strength (MPa)
25




24




23




22




21




20




19




23.9 24.1




21.0




LS CAT-02 DHP DHP + Sn




◎ Electrical Conductivity (%IACS)
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LS CAT-02 DHP DHP + Sn















Korea




Australia




India
Egypt




Turkey




Russia




China




North America




South America




EU




Vietnam




Japan




HQ
04386  92, Hangang-daero, Yongsan-gu, Seoul, Korea (Hangang-ro 2-ga, LS Yongsan Tower)
• Copper tube & pipe section _  Tel : +82-2-6942-6100    Fax : +82-2-6942-6119
• Stainless steel welded pipe section _  Tel : +82-2-6942-6070    Fax : +82-2-6942-6119




Janghang
33663  123, Hwasong-gil, Janghang-eup, Seocheon-gun, Chungcheongnam-do, Korea 
LS Metal Janghang Plant
Tel : +82-41-955-3114    Fax : +82-41-956-1020




Busan
46735  35, Hwajeonsandan 5-ro 117beon-gil, Gangseo-gu, Busan, Korea 
LS Metal Busan Plant
Tel : +82-51-795-6264    Fax : +82-51-795-6299




VINA
LLC




Land plot CN1H, Deep C 2B Industrial Zone, Dinh Vu – Cat Hai Economic Zone, 




Dong Hai 2 ward, Hai An District, Hai Phong City, Vietnam




Tel : +84-225-229-9408(243) / VINA management team




www.lsmetal.biz
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Alloy C14435 Page 1 of 4




Copper Alloy Data




C14435




C14435
Tradename:




Designation:




Active? true




Inactive Date:




US EPA Registered Antimicrobial? false




Chemical Composition




Elements




Cu(1) Sn O




Min (%) 99.4 0.30




Max (%) 0.60 0.001




(1) Cu + Sum of Named Elements 99.7% min.
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Mechanical Properties *




Form Temper Temper Code
Tensile Strength




(ksi)
Elongation




(%) Vickers Hardness, 500 gm




Strip Annealed O61 39.16 Typ 50 Typ 0.2 Typ




Tube Annealed O61 39.16 Min 50 Typ 0.2 Typ




* Measured at room temperature, 68°F (20°C).
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Physical Properties




No physical properties for this alloy




Fabrication Properties




Technique Suitability




Soldering Excellent




Brazing Excellent




Oxyacetylene Welding Good




Gas Shielded Arc Welding Good




Coated Metal Arc Welding Good




Spot Weld Good




Seam Weld Good




Butt Weld Good




Capacity for Being Cold Worked Good




Capacity for Being Hot Formed Good
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Common Fabrication Processes




No fabrication process properties for this alloy




Typical Uses




No information for this alloy




Applicable Specifications




No applicable specifications for this alloy




Corrosion Properties




No Corrosion Properties Available.
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              May 3, 2023 
Corrected May 8, 2023 




Mr. Junyoung Kim            e-mail   wnstkak007@gmail.com 
LS Metal 
123 Hwasong-gil Janghang-eup, Seocheon-gun 
Chungcheongnam-do,  KOREA  33663 
 
Mr. Kim,  
This is the official notification that the UNS Technical Service and Standards Advisory Committee in its May 2, 
2023 meeting considered the request for registration on the compositions noted as follows and assigned the  
designation UNS Alloy No. C14435 as an appropriate placement in the alloy family.  We hope this is acceptable 
for your use.   
 




UNS Alloy No. C14435  
Composition, Percent Maximum,  (Unless shown as a Range or Minimum) 




Copper(x)                 Tin                 Oxygen 
                                                                   99.40 min.          0.30 – 0.60          0.001                




(x)     Cu + Sum of Named Elements, 99.70% 
 




 
The alloy will soon be published in the CDA Basic Search website as an individual alloy webpage.  See: 




https://www.copper.org/resources/properties/db/basic-search.php 
 




It will also appear in the ADS-PDF complete listing of all registered UNS copper alloys at:  




http://www.copper.org/resources/properties/db/datasheets/all-alloys.pdf 
 




It is being submitted for publication in the SAE master log of all UNS Registered Alloys in their “Metals & Alloys in 
the Unified Numbering System”, SAE-ASTM HS-1086, DS56L. 
 
We hope you find this satisfactory.  Please keep us informed of any other requests that you may have. 
 
 
Sincerely, 
 
Robert C. Solbach                                  cusolby@MSN.com 
 
for  
Andrew G. Kireta, Jr.                         andrew.kiretajr@copperalliance.us 
Administrator  




         7\ Mtg\TS ack LS Metal 14435  5-3-23 




UNS Unified Numbering System 
UNS Copper Alloy Registration & Advisory Committee 
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ñßƲƣƮß�áÙßƲƞ




 ƠǦǂǦǂƯƣǖß âƜǚǦǚƼƣǖß ú ñßƲƣƮǫß  âßÙßƲƞ ÷Ɯǅǜ  ÷ƜǔƫÛ ƝƨǢǚƞ ú ƠǥƲǔǎǖß ƠǦǔǗǚǗǖ ƠǥçǢǈƶǖß ƠƛǦǡǗǖ üƱǦǎǝƣǖß ƴǦƚƲǖß øÝ
    ËǠ1425/05/29 ƭǥéƜƢú 27/÷ ǘǐé ǘǥƲǔǖß ǤǔǗǚǖß ÷ǢƵƲǚǖƜƞ éçƜƼǖß ƠǦǇƜǝƼǖß äèƜǚǝǖß ú ƠǦƢƜƟǝǖß óƜǝƻǩß ú ƠǗǙƜǔƣǚǖß âßéßưǗǖ




ƠǥƱǦǎǝƣǖß ǟƣƬƚǭ ú Õ ËǠ1439/10/19 ƭǥéƜƢ ú 536 ǘǐé ÙßéêǢǖß ƴǗƩǙ éßƲǑƞ öưǈǚǖß ú
ƪǝǙ éƲǑǥ




ड๛�1445/04/02 : ƭǥéƜƣƞ




द�2023/10/17 : ǏǍßǢǚǖß
SA 13876 : ǘǐé ñßƲƣƮß áÙßƲƞ




 : ǣǚƶǚǖß ñßƲƣƮǫß ǛǇ




Copper Alloy Tube for Heat Exchanger With Excellent Thermal Conductivity and Breaking 
Strength and Method of Manufacturing The Same




 ǤǍ ƠǦǙƜǅǝǖß ôǢǑƬǖß ǕǙƜǔƞ ñƜǎƣǜǭß ǤǍ ǏƬǖß áÙßƲƟǖß ǒǖƜǚǖú ÕǏǍƲǚǖß ñßƲƣƮǭß ǌƻú ǤǍ ƪƾǢǙ ǢǠ ƜǙ ǏǍú
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 عبدالله بن سعد  لد يس :فاحصال




ــــــــــــــاســـــم ا خت     [54] أجبوب من ســــــبيكة جحيســــــية  ي   راع:ـ




بمبــي ج ار ر  لــص مو ـــــــــقيــة ار ريــة  م ــي مــة ممتــي   




 لقكسر  طري ة لتصنيعص




Copper Alloy Tube for Heat Exchanger With 




Excellent Thermal Conductivity and Breaking 




Strength and Method of Manufacturing The 




Same  




يتعقق  لا تر ع  لحـيجو بـبجبوب من ســـــــــبيكة  :لمل صا    [57]




 ي  بمبي ج ار ر   copper alloy tubeجحيســـــــــية  




heat exchanger  يتمتع بم ـــــي مـــــة ممتـــــي   لقكســـــــــر




ك ر  حديد  ه ببجبوب من   طري ة لتصـــــــــنيعصه  بتـــــــــكن أ




يتمتع بم ي مة  copper alloy tubeســــبيكة جحيســــية  




 excellent breaking strengthمــــمــــتـــــي   لــــقــــكســـــــــــــر 




 منيســـــــب  thermal conductivity مو ـــــــقية ار رية 




  للاستخد م فو مبي ج ار ر ه  طري ة لتصنيعص.
 




 (1ه عد   لأشكيج )(6عد  عني ر  لحميية )




 




 















 




أنبوب من سبيكة نحاسية خاص بمبادل حراري له موصلية حرارية ومقاومة ممتازة للكسر 
 وطريقة لتصنيعه




Copper Alloy Tube for Heat Exchanger With Excellent Thermal Conductivity and 




Breaking Strength and Method of Manufacturing The Same 




الوصف الكامل  
 خلفية الاختراع




خاص بمبادل حراري  copper alloy tubeيتعلق الاختراع الحالي بأنبوب من سبيكة نحاسية  
heat exchanger  له موصلية حراريةthermal conductivity  ومقاومة ممتازة للكسر




excellent breaking strength  وطريقة لتصنيع نفس الشيء، وبشكل أكثر تحديدًا، بأنابيب ،
من سبيكة نحاسية لها مقاومة ممتازة للكسر وموصلية حرارية، ومناسبة للاستخدام في المبادلات  5 




 الحرارية وطريقة لتصنيعها.




، يتم   global warming الحراري  والاحتباس ozone layer هدف منع تدمير طبقة الأوزون ب
 Kyoto وبروتوكول كيوتو Montreal Protocol تنظيم استخدام المبردات في بروتوكول مونتريال




Protocol تم حظر إنتاج وبيع مبرد من مركبات الكلورو فلورو كربون . Chloro fluoro carbon 
، وهو مبرد من جيل أول، بسبب مشكلة تدمير طبقة الأوزون، وبما أن مبرد من الهيدرو كلورو  10 




من الجيل الثاني يعاني من مشكلة استنفاد طفيفة  Hydrochlorofluorocarbon فلورو كربون 
 .2030للأوزون ولكنها تسبب مشكلة الاحتباس الحراري، فمن المتوقع سيتم إلغاؤه تمامًا بحلول عام 




مستخدمًا في العديد من مكيفات الهواء المنزلية. من  R22من بين مبردات الجيل الثاني، لا يزال 
المتوقع أن تنخفض مركبات الهيدروفلوروكربون، وهي من مبردات الجيل الثالث، بسبب مشكلة 




، Hydrochlorofluorocarbon (HFC) الاحتباس الحراري. من بين مبردات الهيدروفلوروكربون  15 
على نطاق واسع في مكيفات الهواء. طورت الشركات المصنعة لمكيفات الهواء  R410Aخدم يست




المحلية والأجنبية وطبقت المبردات الطبيعية ومبردات سلسلة من أوليفينات هيدرو 
ومبردات سلسلة من المواد Hydrofluoroolefins   (HFO )فلورية




، بدلًا من مبردات سلسلة Hydrochlorofluorocarbons   (HCFC )الهيدروكلوروفلوروكربونية
HFC  وفقًا لبروتوكول مونتريال  2030التي من المتوقع أن يتم حظر استخدامها بحلول عام 20 
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المكونة أساسا من  R22وبروتوكول كيوتو، ولكن لها عيوب التشغيل العالي الضغط. في حالة 
ميجا باسكال، وضغط التشغيل  1.8بين هذه المبردات، يبلغ ضغط التشغيل حوالي  HFCF-مركبات




ميجا باسكال وضغط تشغيل  3هو  Hydrofluorocarbon R410A للنظام الهيدرو فلورو كربون 
ميجا باسكال. تصنع  10إلى  7كمبرد طبيعي حوالي   Carbon dioxide ثاني أكسيد الكربون 




م من زعانف الألمنيوم المبادلات الحرارية التي تنتجها الشركات المصنعة لمكيفات الهواء بشكل عا 5 
والأنابيب النحاسية المثنية على شكل دبوس شعر. يجب أن يتم تشكيل الأنبوب النحاسي المستخدم 




لحام جيدة. بالإضافة إلى ذلك،  في المبادل الحراري بشكل جيد في شكل دبوس شعر وله إمكانية
اء التبادل الحراري على نحو جيد. فإن الموصلية الحرارية العالية والموصلية الكهربائية مطلوبتان لأد




لمثل هذه الخصائص، يستخدم النحاس منزوع الأكسجين بالفوسفور على نطاق واسع. يكون النحاس 
 Deoxidized High 10 بالفوسفور هو نحاس منزوع الأكسجين عالي الفوسفور-منزوع الأكسجين 




Phosphorus (DHP حيث يضاف )لمليون من جزء في ا 400جزء في المليون إلى  150
الفوسفور كعامل لإزالة الأكسدة إلى النحاس لإزالة الأكسجين. عندما يتم استخدام مبرد حراري على 




أوليفينات هيدرو فلورية أو مبرد طبيعي على -مركبات الكربون الهيدرو فلورية أو مبرد أساسه-أساس 
ر، مع زيادة ضغط يستخدم النحاس منزوع الأكسجين بالفوسفو  heat exchangerمبادل حراري 




التشغيل، يجب زيادة السمك من أجل زيادة القوة. بالإضافة إلى ذلك، نظرًا لأن الحبيبات البلورية يتم  15 
تخشينها بواسطة حرارة الجزء الملحوم وتتغير المادة من صلب إلى ناعم، يجب زيادة السمك، وعندما 




دم في المبادل الحراري، وبالتالي زيادة يتم زيادة السماكة، يتم زيادة وزن الأنبوب النحاسي المستخ
تكلفة المبادل. بدلًا من زيادة التكلفة عن طريق زيادة سمك الأنبوب النحاسي المستخدم في مبادل 
 حراري، تم اقتراح طريقة لزيادة القوة عن طريق صنع أنبوب نحاسي من سبيكة. كنظام من الكوبالت 




Cobalt ة نحاسي غير ملحوم للتهوية بالتبادل الحراري يحتوي والفوسفور ، يتم تنظيم أنبوب سبيك 20 
جزء في  20إلى  1% من الفوسفور، و 0.05إلى  0.01% من الكوبالت، و 0.2إلى  0.02على 




الفوسفور ، -المليون من الكربون، ويتم تنظيم الأكسجين من الشوائب، وكما في نظام من القصدير 
% 1.0إلى  0.1للمبادلات الحرارية يحتوي على  وهو عبارة عن أنبوب مصنوع من سبيكة نحاسية




وله تركيبة يُضاف فيها  phosphorus% من الفوسفور 0.1إلى  0.005و   tinمن القصدير 
الزنك بشكل انتقائي. من أجل زيادة مقاومة هذه الأنابيب المصنوعة من سبائك النحاس للكسر، تؤدي  25 
طريقة إضافة عنصر سبيكة إلى حدوث ظاهرة يتم فيها خفض الموصلية الحرارية والموصلية 
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راد إضافته، كلما كانت الكهربائية بواسطة عنصر السبيكة، وكلما زاد محتوى عنصر السبائك الم
تأثير حساس الفوسفور  الموصلية الحرارية والموصلية الكهربائية أسوأ. على وجه الخصوص، للمكون 




كعامل إزالة للأكسدة، فمن المعروف أنه عند الفوسفور على الموصلية الكهربائية. نظرًا لاستخدام 
بوب النحاسي، وينتج أكسيد الفوسفور ، يزداد تركيز الأكسجين في الأنالفوسفور خفض محتوى المكون 




كتلة  الصب المعدنية. علاوة على ذلك، في حالة مكيف هواء مصنوع بمبادل   وتنخفض سلامة 5 
حراري، يحدث التآكل بسبب درجة الحرارة والرطوبة وعوامل التآكل في بيئة الاستخدام وبيئة التخزين 




يؤدي تسرب مادة التبريد بسبب تآكل المبادل وعملية التصنيع وما شابه. أثناء تآكل مكيف الهواء، 
الحراري الذي يدور من خلاله المبرد إلى حدوث عطل في مكيف الهواء وخدمة تبادل المنتج. من 




أشهر بعد تركيب المنتج،  3-2المعروف أن ظاهرة التآكل هذه تحدث على وجه التحديد خلال فترة 
في عش النمل ويسمى "تآكل عش النمل". نظرًا لأنه ويقال أن هذا النوع من التآكل مشابه لما يحدث  10 




من المعروف أن مقاومة التآكل ضد ظاهرة تآكل عش النمل هذه أعلى في النحاس الخالي من 
،  phosphorus-deoxidized copper الأكسجين مقارنة بالنحاس منزوع الأكسجين بالفوسفور




 ن في تصنيع مبادل حراري.فهناك أيضًا محاولة لتطبيق النحاس الخالي من الأكسجي




عن أنبوب من سبيكة نحاسية لمبادل حراري مع توفير  20090041333رقم  تكشف البراءة الكورية
قوة تدميرية فائقة لقمع حدوث كسر في الأنبوب الحراري حول قوة شد تم تطبيقها على اتجاه عمودي  15 




لنحاسية في نظام من القصدير للأنبوب الحراري عن طريق التحكم في نسيج الأنبوب من السبيكة ا
من  Sn. أنبوب من سبيكة نحاسية لمبادل حراري بقوة تدميرية فائقة يحتوي على Sn-Pوالفسفور 




 Cu% بالكتلة وجزء بقايا مصنوع من النحاس 0.1إلى  0.005من   P% بالكتلة ،3.0إلى  0.1
د لاتجاه طولي للأنبوب مللي أو أقل. تبلغ قوة الش 30وشوائب حتمية. يبلغ متوسط ساق حبيبي 




 Zn 20ميجا باسكال أو أكبر. بالإضافة إلى ذلك، يشتمل الأنبوب من السبيكة النحاسية على  250
 % بالكتلة.1.0إلى  0.01بنسبة 




على النحاس، الحديد،  20120104582رقم  تحتوي السبائك التي تم الكشف عنها في البراءة الكورية
القصدير، الفوسفور اختياريًا أو النحاس، الزنك، القصدير، الفوسفور اختياريًا ، والتي يمكن 
استخدامها، على سبيل المثال، كأنابيب من سبائك النحاس للمبادلات الحرارية. يوفر الأنبوب من 
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تخدامه لتطبيقات الضغط العالي سبيكة النحاس هذا قوة كسر ممتازة وإمكانية معالجة بحيث يمكن اس
 مع تقليل وزن الأنبوب واستخدام مادة تبريد مثل ثاني أكسيد الكربون.




 الوصف العام للاختراع




والهدف الأول للاختراع الحالي هو توفير  أعلاه،تم إجراء الاختراع الحالي لحل المشكلات المذكورة 
 5 ةممتاز  ةحراري وموصليةالرقيق  السمككسر حتى في لل بمقاومة ممتازةأنبوب سبيكة نحاسية يتمتع 




ومناسب للاستخدام في مبادل حراري. المشكلة الثانية التي يجب حلها بواسطة الاختراع الحالي هي 
توفير طريقة تصنيع تمكن أنبوب سبيكة نحاسية من الحصول على الخصائص الفيزيائية المذكورة 




 .أعلاه




يوفر الاختراع الحالي أنبوبًا من سبيكة نحاسية لمبادل  أعلاه،مذكورة من أجل حل المشكلة الأولى ال
 oxygen-free copper-tin 10 حراري يشتمل على سبيكة نحاسية وقصدير خالية من الأكسجين




alloy تحتوي على محتوى أكسجين oxygen  (O)  وتركيبة جزء في المليون،  20إلى  1من يتراوح
كلفن، •  تر/ م توا 350إلى  260موصلية حرارية من  (،2( و )1) التالية الشرطيةالصيغ لبي ت




 .أو أكثر  IACS لمعيار النحاس الملدن الدوليوفقاً  %65وموصلية كهربائية 




 % بالوزن   CSn ≤ 0.1 ≥% بالوزن   0.3( 1




2 )0.01 ≤ CP/CSn 15 




سبيكة  محتوى الفوسفور والقصدير في CSn و CP يمثل كل من ،1في الصيغة الشرطية أعلاه 
 .النحاس والقصدير الخالية من الأكسجين




لاختراع الحالي، قد تحقق سبيكة القصدير والنحاس الخالية من الأكسجين أيضًا بامفضل  نموذجفي 
 (.3الشرط التالي 




 20 % بالوزن   CP ≤  10 -4 ≥% بالوزن  0.005( 3




والنحاس الخالية من الأكسجين لاختراع الحالي، قد لا تحتوي سبيكة القصدير بامفضل  نموذجفي 
 .على الفوسفور
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لاختراع الحالي، قد تحتوي سبيكة القصدير والنحاس الخالية من الأكسجين على بامفضل  نموذجفي 
 % بالوزن.0.6إلى  0.3محتوى قصدير من 




مفضل للاختراع الحالي، يمكن أن تشتمل سبيكة القصدير والنحاس الخالية من الأكسجين  نموذجفي 
 جزء في المليون من الأكسجين. 10إلى  5على 




مفضل للاختراع الحالي، يمكن أن تشتمل سبيكة القصدير والنحاس الخالية من الأكسجين  نموذجفي  5 
 (:2( أو 1أيضًا على ما يلي 




 ((zinc Zn % بالوزن من الزنك0.01-1.0( 1




 والنيكل iron  (Fe) دمعدن واحد على الأقل يتم اختياره من المجموعة التي تتكون من الحدي( 2
nickel  (Ni) والمنغنيز manganese  (Mn)  غنيسيوماوالم magnesium  (Mg)  والكروم 




chromium  (Cr) والتيتانيوم (Ti) titanium والزركونيوم zirconium  (Zr) والفضة silver  10 
(Ag)  بالوزن 0.07مدرج في كمية إجمالية تصل إلى %. 




شد تبلغ للمفضل للاختراع الحالي، قد يكون لأنبوب سبيكة النحاس لمبادل حراري مقاومة  نموذجفي  
 .ميجا باسكال أو أكثر في الاتجاه الطولي للأنبوب 260




مفضل للاختراع الحالي، قد تحتوي سبيكة القصدير والنحاس الخالية من الأكسجين على  نموذجفي 
 15 .%1.5إلى  0.1ويفضل أكثر من  أقل،% أو 4.5 تبلغ GOSS بوضع جوسنسيج له كثافة توزيع 




يتعلق الاختراع الحالي بطريقة تصنيع أنبوب سبيكة  أعلاه،من أجل حل المشكلة الثانية الموصوفة 
 والدلفنة:وهي الطريقة التي تشتمل على خطوات الصهر والصب  حراري،نحاسية لمبادل 




لمتضمن في المعدن المنصهر لسبائك ا (P) يتم ضبط محتوى الفوسفور والصب،في خطوة الصهر 
ويتم تكوين طبقة تدريع  أقل،% بالوزن أو 0.005النحاس والقصدير الخالية من الأكسجين ليكون 




 20 الهواء،للوقاية على المعدن المنصهر بحيث لا يتعرض المعدن المنصهر للأكسجين الموجود في 
 .عملية الصهر والصبإجراء مما يؤدي إلى 
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على الساخن حيث  الدلفنةبواسطة  الدلفنةختراع الحالي، يمكن إجراء خطوة مفضل للا نموذجفي 
 درجة مئوية. 750إلى  600تكون درجة الحرارة القصوى للجزء المدلفن من 




 تأثير الاختراع




سبيكة نحاس لمبادل حراري وفقًا للاختراع الحالي على نفس مستوى من يمكن أن يحافظ أنبوب 
بالفوسفور حتى عند سمك صغير، ويمكن أن  جينالتقليدي منزوع الأكس مثل النحاس الكسرمقاومة  5 
أفضل، لديه ميزة مقاومة التآكل المحسنة بشكل ملحوظ  ةكهربائي وموصلية ةحراري موصليةيحقق 




 .النمل-عشضد تآكل 




 الحالي،سبيكة نحاسية لمبادل حراري وفقًا للاختراع من بالإضافة إلى ذلك، وفقًا لطريقة تصنيع أنبوب 
محتوى  الخصوص،على وجه  كبير،من الممكن تقليل محتوى عامل إزالة الأكسدة في السبيكة بشكل 




موصلية حرارية  لها يةسبيكة نحاسمن وإزالة الأكسجين بشكل فعال وبالتالي تصنيع أنابيب  الفوسفور، 10 
ة للاستخدام في كسر حتى مع سمك صغير، وهي مناسبومقاومة ممتازة للممتازة  ةكهربائي وموصلية




 المبادلات الحرارية.




 شرح مختصر للرسومات




نحاس من المجوفة من سبيكة  سبيكة معدنية دلفنةعبارة عن منظر مكبر لجزء حيث يتم  1الشكل 
قصدير خالية من الأكسجين وفقًا للاختراع الحالي، ويتم عرض درجة حرارة كل جزء عن طريق الو  15 




 الحرارة.تغيير اللون حسب درجة 




 الوصف التفصيلي:




قبل وصف الاختراع الحالي بالتفصيل، سيتم وصف معنى المصطلحات المستخدمة هنا. كما هو 
مستخدم هنا، يشير مصطلح " صهارة " إلى معدن سائل يتم صهره لإنتاج سبيكة. في المواصفة 




الدلفنة بجلب مدلفنة في تلامس مع مادة الحالية، يُقصد بـ "موقع الدلفنة" موقعًا محليًا يتم فيه تنفيذ  20 
 وسيطة مثل سبيكة معدنية متكونة من خلال صب معدن مصهور.




فيما بعد، سيتم وصف الاختراع الحالي بمزيد من التفصيل. كما هو موضح أعلاه، فإن الأنبوب 
وصلية التقليدي من سبيكة نحاسية لمبادل حراري يكون لديه مشكلة في أن الموصلية الحرارية والم
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الكهربائية يتم خفضهما باستخدام النحاس منزوع الأكسجين بالفوسفور، ومقاومة التآكل ضد تآكل 
عش النمل تكون ضعيفة. سعى المخترعون الحاليون إلى حل هذه المشكلات من خلال توفير أنبوب 




 oxygen-freeمن سبائك النحاس لمبادل حراري يشتمل على سبيكة نحاسية خالية من الأكسجين 
جزء في المليون، وهو تركيبة تلبي الصيغ  20إلى  1من  oxygen تحتوي على محتوى أكسجين




% وفقاً ل معيار النحاس الملدن الدولي 65(، وموصلية كهربائية 2( و )1الشرطية التالية ) 5 
International Annealed Copper Standard (IACS  .أو أكثر ) 




 % بالوزن   CSn ≤ 0.1 ≥% بالوزن   0.3( 1




2 )0.01 ≤ CP/CSn 




والقصدير  phosphorusمحتوى الفوسفور  CSn و CP ، يمثل كل من1في الصيغة الشرطية أعلاه 
tin  .10 في سبيكة النحاس والقصدير الخالية من الأكسجين 




 يتميز أنبوب سبيكة النحاس الخاص بمبادل حراري وفقًا للاختراع الحالي بأن استخدام سبيكة نحاسية
تحتوي على شوائب تفي بالشروط المذكورة أعلاه في أنابيب  oxygen-freeخالية من الأكسجين 




سبائك النحاس للمبادلات الحرارية يجعل الموصلية الحرارية والموصلية الكهربائية لسبائك النحاس 
ابيب تتفوق بشكل ملحوظ على تلك الخاصة بسبائك النحاس التقليدية، ومن هذا يمكن تقليل سمك أن




 15 سبائك النحاس للمبادلات الحرارية، وبالتالي تقليل تكاليف التصنيع.




له تأثير في تحسين قوة الشد والمقاومة الحرارية من خلال سبيكة مع النحاس وقمع  إن القصدير
خشونة الحبيبات البلورية، ويمكن استخدامه في مبادل حراري باستخدام مبردات جديدة ومبردات 




% بالوزن، تقل الموصلية tin  3.0شغيل مرتفع. عندما يتجاوز محتوى القصدير طبيعية ذات ضغط ت
الحرارية، ويحدث الفصل أثناء الصب، مما يؤدي إلى مشكلة تتمثل في أن الخواص الميكانيكية 




 20 تصبح غير متساوية.




% 0.3% بالوزن. عندما يكون محتوى القصدير tin  0.3 -0.6يفضل أن يكون محتوى القصدير 
% بالوزن أو أقل، 0.6زن أو أكثر، تكون قوة الشد ممتازة على نحو أكبر، وعندما يكون المحتوى بالو 




تكون الموصلية الحرارية والموصلية الكهربائية ممتازة على نحو أكبر. لذلك، يفضل أن يكون محتوى 
 % بالوزن.0.6إلى  0.3القصدير 
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ل لإزالة الأكسدة إلى محتوى منخفض يبلغ وبشكل أكثر تحديدًا، يمكن تعديل محتوى الفوسفور كعام
 (.3% بالوزن أو أقل. على نحو مفضل أكثر، يحقق كذلك الشرط التالي 0.005




 % بالوزن   CP ≤  10 -4 ≥% بالوزن  0.005( 3




(، فإن أنبوب سبيكة النحاس للمبادل الحراري بالاختراع الحالي 2عندما يتم استيفاء الشرط أعلاه 
بأفضل قوة شد موصلية حراري وموصلية كهربائية. يعد الفوسفور مكونًا فعالًا لإزالة  يتمتع بميزة تمتعه 5 




الأكسجين من المعدن المنصهر بسبائك النحاس ومنع أكسدة القصدير ، ولكن هناك مشكلة تتمثل 
في أنه كلما زاد محتوى الفوسفور، انخفض أداء الموصلية الكهربائية والموصلية الحرارية لسبائك 




اس. في الاختراع الحالي، بدلاً من تعديل محتوى الفوسفور إلى الحد الأدنى، يمكن إزالة الأكسجين النح
من سبيكة النحاس المصهورة من خلال سمات العملية الموصوفة أدناه، بحيث يتمتع أنبوب سبيكة 




ارنةً وموصلية كهربائية محسنين مق thermal conductivityنحاسية بشكل ملحوظ بموصلية حرارية  10 
 بـالموصلية الحرارية والموصلية الكهربائية المحققة من النحاس منزوع الأكسجين بالفوسفور.




والنحاس الخالية من الأكسجين   tinعلاوة على ذلك، بشكل مفضل، قد تكون سبيكة القصدير 
oxygen-free  ،من النوع الذي لا يحتوي على الفوسفور. في حالة عدم احتوائها على الفوسفور




 يمكن تحسين ـالموصلية الحرارية والموصلية الكهربائية لسبائك النحاس أيضا.




على الرغم من أنه يمكن تحسين الموصلية الحرارية والموصلية الكهربائية لسبائك النحاس في حالة  15 
عدم احتوائها على الفوسفور، فمن الأفضل تعديل محتوى الفوسفور إلى نفس النطاق مثل الشرط 




وجهة نظر خفض التكلفة بدلًا من إنتاج صهارة سبيكة نحاسية بها محتوى فوسفور ( من 2أعلاه 
 صفري تمامًا في العملية.




يختلف نسيج سبيكة النحاس اعتمادًا على عملية التصنيع، والظروف، وطريقة المعالجة الحرارية، 
تراكمي( يكون فيه  ولكن أنبوب سبيكة النحاس وفقًا للاختراع الحالي عادةً ما يكون له نسيج )نسيج 20 




)يشار إليه أيضًا باسم  الاتجاهات الزاوية الرئيسية مثل الوضع التكعيبي، وضع جوس، وضع براس
وهو موجود بشكل  S ( ، ووضعCu، وضع النحاس )يشار إليه فيما يلي أيضًا باسم وضع  Bوضع 




وجه الخصوص، عشوائي دون وجود عدد كبير من الوجوه البلورية بوضع معين. من بينها، على 
على الرغم من أن وضع جوس فقط هو الذي يؤثر بشكل كبير على مقاومة الكسر، وأن الاتجاهات 
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الزاويّة الأخرى تختلف إلى حد ما عن بعضها البعض، إلا أن هذا لا يؤثر على مقاومة الكسر بقدر 
)حبيبات بلورية(،  جوس تأثير وضع جوس. كمية )كثافة توزيع الاتجاه( للطائرة البلورية ذات الوضع




، لا تكون كبيرة أبدًا بسبب "النسيج  Cu-Sn والتي توجد حتمًا في نسيج السبيكة النحاسية من
في بنية تجميعة أنبوب من سبيكة  العشوائي". ومع ذلك، حتى في كمية طفيفة، فإن وضع جوس




يب السبيكة يؤثر سلبًا على مقاومة الكسر لأناب Sn-P أساسها copper alloy tubeنحاسية   5 
في "النسيج العشوائي" لأنبوب السبيكة  النحاسية. أي عندما تصبح كثافة توزيع الوضع لوضع جوس




بدرجة معينة أو أكثر، فإن توليد الشقوق في أنبوب سبيكة النحاس  Sn-P النحاسية المكون أساسا من
لأنابيب سبائك النحاس للتبادل المبادل الحراري فيما يتعلق بـقوة الشد المطبقة في الاتجاه المحيطي 




 الحراري ويتم تقليل قوة الشد لأنابيب سبائك النحاس بشكل كبير.




من حيث خصائص الحبيبات البلورية في كل اتجاه في النسيج، فإن الحبوب البلورية التي لها وضع  10 
للدن( في كبيرة بشكل لا نهائي من الناحية النظرية )قيمة نسبة الانفعال ا rجوس يكون لها قيمة 




الاتجاه المحيطي للأنبوب، وهو اتجاه عمودي على اتجاه الأنبوب الطولي )اتجاه بثق الأنبوب(. 
لذلك، لا يمكن للحبيبات البلورية ذات الوضع جوس أن تقلل من سمك الأنبوب في الاتجاه المحيطي 




نبوب سبيكة للأنبوب. بمعنى آخر، لا يمكن للحبيبات البلورية التي لها وضع جوس في نسيج أ
النحاس أن تقلل من سمك الأنبوب في الاتجاه المحيطي للأنبوب. بمعنى آخر، عندما يكون عدد  15 
الحبيبات البلورية التي لها وضع جوس في نسيج أنبوب سبيكة النحاس كبيرًا، يتم تدمير التوازن بين 




رة التشوه في الاتجاه ( في وضع الأنبوب المحيطي، والاستطالة تقل قدδ( والاستطالة )Tقوة الشد )
المحيطي الأنبوبي. ونتيجة لذلك، يقل احتمال حدوث التشوه في الاتجاه المحيطي للأنبوب فيما يتعلق 
بقوة الشد المطبقة على الاتجاه المحيطي للأنبوب، وتتولد تشققات في الأنبوب، مما يزيد من احتمالية 




 20 الكسر.




طبقًا للاختراع الحالي له نسيج تكون فيه كثافة التوزيع من ناحية أخرى، فإن أنبوب السبيكة النحاسية 
% أو أقل، بحيث يكون التوازن بين قوة الشد والاستطالة في 4.5بوضع جوس للسبائك النحاسية 




الاتجاه المحيطي للأنبوب محسناً وذلك لتعزيز قدرة تشوه الاستطالة في اتجاه محيط الأنبوب. نتيجة 
بسهولة في الاتجاه المحيطي  copper alloy tubeيكة النحاسية لذلك، يتشوه الأنبوب من السب




للأنبوب بواسطة قوة الشد المطبقة في الاتجاه المحيطي للأنبوب، ويقل احتمال حدوث تشققات )يتأخر  25 
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وقت تكوين الشقوق(، ويمكن زيادة قوة الشد لأنبوب من سبيكة نحاسية. بشكل مفضل أكثر، يكون 
 %.1.5إلى  0.1توزيع بوضع جوس للنسيج من للسبيكة النحاسية كثافة 




 copper alloy tubeفي نموذج مفضل للاختراع الحالي، يشتمل الأنبوب من السبيكة النحاسية 
 (:2( أو 1لمبادل حراري أيضًا على ما يلي 




 zinc Zn)) 5 % بالوزن من الزنك0.01-1.0( 1




 والنيكل iron  (Fe) ون من الحديدمعدن واحد على الأقل يتم اختياره من المجموعة التي تتك( 2
nickel  (Ni) والمنغنيز manganese  (Mn)  غنيسيوماوالم magnesium  (Mg)  والكروم 




chromium  (Cr) والتيتانيوم (Ti) titanium والزركونيوم zirconium  (Zr) والفضة silver  
(Ag)  بالوزن 0.07مدرج في كمية إجمالية تصل إلى %. 




( إلى سبيكة نحاسية، يكون له تأثير في تحسين القوة ومقاومة الكلال وما Znك )عند إضافة الزن 10 
شابه ذلك دون تقليل الموصلية الحرارية للسبيكة النحاسية بشكل كبير. بالإضافة إلى ذلك، هناك 




% بالوزن، تصبح الطواعية للتآكل 1.0تأثير لإطالة عمر الأداة. عندما يكون محتوى الزنك أكثر من 
قي الإجهادي عالية، وتقل قوة الشد في الاتجاه الطولي أو الاتجاه المحيطي للأنبوب، مما يؤدي التشق




%  0.01إلى مشكلة انخفاض مقاومة الكسر. في المقابل، عندما يكون محتوى الزنك أقل من 
 15 بالوزن، فهناك مشكلة في عدم ظهور تأثير الإضافة.




،  (Mn) ، والمنغنيز (Ni) ، والنيكل (Fe) المذكور أعلاهبالإضافة إلى ذلك، فإن كل من الحديد 
يعمل  (Ag) ، والفضة (Zr) ، والزركونيوم (Ti) ، والتيتانيوم (Cr) ، والكروم (Mg) والماغنيسيوم




على تحسين القوة وقوة الكسر لمقاومة الضغط ومقاومة الحرارة الدقيقة للسبيكة النحاسية وتنقية 
% بالوزن، تكون 0.07ذلك، عندما تزيد الكمية الإجمالية لمحتوياتها عن الحبيبات البلورية. ومع 




إمكانية معالجة السبيكة النحاسية ضعيفة، وتتولد العيوب على السطح بسهولة، مما يجعل من الصعب  20 
تصنيع أنبوب نحاسي رفيع. لذلك، عندما يتم احتواء العناصر المذكورة أعلاه بشكل انتقائي، فمن 




مل على عنصر واحد أو عنصرين أو أكثر )عناصر( مختارة من المجموعة التي الأفضل أن تشت
تتكون من الحديد والنيكل والمنغنيز والمغنيسيوم والكروم والتيتانيوم والزركونيوم والفضة في محتوى 




 % بالوزن أو أقل.0.07إجمالي 




-11-




13876















 




نظرًا لاحتواء الأكسجين (. Oجزء في المليون من الأكسجين ) 20إلى  1تتكون السبيكة النحاسية من 
كشائبة في المعدن لتكوين أكسيد، فقد تتدهور الخواص الميكانيكية والكهربائية للسبيكة النحاسية وقد 
تتولد عيوب عندما يتم احتواء الأكسيد بكمية كبيرة، لذلك يجب إزالة الأكسجين بشكل كافٍ من خلاله 




جزء في المليون أو أقل، وعندما  20كمية  عملية إزالة الأكسدة. يفضل أن يشتمل الأكسجين على
جزء في المليون، تزداد تكلفة العملية بشكل مفرط بينما تكون الزيادة  1يتم إزالته ليتم احتوائه بأقل من  5 




في تأثير إزالة الأكسجين طفيفة، وهي ليست كذلك الأفضل من الناحية الاقتصادية. بشكل مفضل 
 (.Oجزء في المليون من الأكسجين ) 10إلى  5سية على أكثر، يمكن أن تشتمل السبيكة النحا




 260يفضل أن يكون للأنبوب المصنوع من سبيكة نحاسية وفقًا للاختراع الحالي مقاومة شد تبلغ 
ميجا باسكال أو أكثر في الاتجاه الطولي. تتراوح قوة الشد لأنابيب سبائك النحاس الموجودة للمبادلات 




ميجا باسكال بعد المعالجة الحرارية. في حالة أنبوب من  250لى إ 205الحرارية بشكل عام من  10 
وفقًا للاختراع الحالي، حيث يتم إضافة   tinالقصدير -أساسه  copper alloy tubeسبيكة نحاسية  




من أجل الحصول على مقاومة شد أعلى من تلك الموجودة في أنبوب نحاسي منزوع   tinالقصدير 
ميجا باسكال، وهي قوة  250فعالًا فقط عندما تكون قوة الشد أعلى من  الأكسجين بالفوسفور ، يكون 




شد لوجود أنبوب نحاسي منزوع الأكسجين بالفوسفور. عندما تكون قوة الشد بعد المعالجة الحرارية 
ميجا باسكال أو أكثر، يمكن القول إنها قابلة للاستخدام لمبادل حراري يتم تطبيق مبرد جديد  260 15 




 ميجا باسكال أو أكثر. 270ي عليه، والأفضل من ذلك، تكون قوة الشد أو مبرد طبيع




خاص بمبادل حراري وفقًا للاختراع الحالي  copper alloy tubeيكون لأنبوب من سبيكة نحاسية  
 International Annealed% وفقاً ل معيار النحاس الملدن الدولي 65موصلية كهربائية تبلغ 
Copper Standard (IACS  )   أو أكثر وموصلية حراريةthermal conductivity   260من 




كلفن. تُظهر الموصلية الكهربائية للنحاس التقليدي منزوع الأكسجين الذي • وات / متر  350إلى  20 
موصلية كهربائية   phosphorusالفوسفور – tinيحتوي على الفوسفور المكون أساسا من القصدير 




. يمكن أن يحقق أنبوب من سبيكة  IACSالنحاس الملدن الدولي% وفقاً لمعيار  60تبلغ حوالي 
نحاسية  طبقًا للاختراع الحالي موصلية كهربائية أعلى من النحاس منزوع الأكسجين بالفوسفور عن 
طريق خفض محتوى الفوسفور الذي يؤثر على الموصلية الكهربائية بشكل كبير. علاوة على ذلك، 
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% على 70يكة النحاسية طبقًا للاختراع موصلية كهربائية بنسبة يفضل أن يكون للأنبوب من السب
 .  IACSالأقل وفقاً لمعيار النحاس الملدن الدولي




كلفن، في حالة استخدام أنبوب من • وات / متر  350إلى  260عندما تكون الموصلية الحرارية 
لمبادل الحراري. لذلك، سبيكة نحاسية  في مبادل حراري، يمكن نقل الحرارة بسلاسة لتحسين أداء ا




فإن الأنبوب من السبيكة النحاسية للمبادل الحراري وفقًا للاختراع الحالي له مزايا تقليل سمكه، وبفضل  5 
امتلاكه لقوة شد ممتازة كما هو موصوف أعلاه، فهو مقاوم للكسر أو ما شابه ذلك عند ضغط 




 التشغيل، ويمكن تخفيض التكاليف بشكل كبير.




ب من سبيكة نحاسية  له الخصائص المذكورة أعلاه وفقًا لطريقة التصنيع التالية. فيما يتم تصنيع أنبو 
يلي، سيتم حذف الأجزاء المتداخلة مع المحتويات الموضحة في الأنبوب من السبيكة النحاسية 




 10 المذكور أعلاه.




حاسية  لمبادل أنبوب من سبيكة نحاسية  طبقًا للاختراع الحالي هو طريقة لتصنيع أنبوب من سبيكة ن
 ، تشتمل الطريقة على خطوات الصهر والصب والدلفنة: heat exchangerحراري 




في خطوة الصهر والصب، يتم ضبط محتوى الفوسفور المتضمن في المعدن المنصهر لسبائك 
% بالوزن أو أقل، 0.005ليكون  oxygen-freeالخالية من الأكسجين   tinالنحاس والقصدير 




تدريع للوقاية على المعدن المنصهر بحيث لا يتعرض المعدن المنصهر للهواء،  ويتم تكوين طبقة 15 
 مما يؤدي إلى إجراء عملية الصهر والصب.




يتميز هذا بكونه قادرًا على إجراء إزالة الأكسدة بواسطة طبقة التدريع للوقاية بدلًا من ضبط محتوى 
 copperأنبوب من سبيكة نحاسية  إلى الحد الأدنى، بحيث يمكن تصنيع  phosphorusالفوسفور 




alloy tube يتم فيه منع تدهور الموصلية الحرارية والموصلية الكهربائية بسبب الفوسفور. 




على وجه التحديد، يتم صهر النحاس الإلكتروليتي كمادة خام في فرن للصهر، ويضاف القصدير  20 
tin   إلى النحاس المصهور لتحضير سبائك النحاس والقصديرtin  منصهرة. في هذا الوقت، يكون ال




 المحتوى المضاف للقصدير هو نفسه كما هو موضح أعلاه، وبالتالي، تم حذف وصفه.
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في هذا الوقت، يتم تطبيق مادة تغليف من مكون كربوني على سطح الصهارة لتشكيل طبقة تدريع 
يف من مادة واحدة على للوقاية لمنع التلامس بين الصهارة والهواء الخارجي. يفضل اختيار مادة التغل




الأقل من حبيبات الجرافيت والفحم ومسحوق الجرافيت وتدفق مختزل. يفضل أن تكون مادة التغليف 
 عبارة عن حبيبات جرافيت.




سم. عندما يكون سمك طبقة التدريع للوقاية  20إلى  5يفضل تشكيل طبقة تدريع للوقاية بسمك من  5 
لمنصهر والهواء قد لا يكون مسدودًا بشكل كافٍ، بحيث سم، فإن التلامس بين المعدن ا 5أقل من 




لا تحدث عملية إزالة الأكسدة بشكل صحيح. بالإضافة إلى ذلك، عندما يتجاوز سمك طبقة التدريع 
سم، يتم استخدام كمية زائدة من مادة التغليف بحيث تزداد تكلفة العملية، ولا توجد ميزة  20للوقاية 




 إضافية من حيث التأثير.




دما يتم تثبيت مكونات الصهارة، يتم نقل الصهارة إلى فرن الصب ويتم صبها باستمرار على شكل عن 10 
سبيكة معدنية مجوفة. على غرار الانصهار، أثناء الصب المستمر، يتم التخلص من التلامس مع 




 الغلاف الجوي بحيث لا يزداد الأكسجين في الصهارة.




ب الأفقي المستمر وذلك للحصول على شكل سبيكة يفضل أن يتم تنفيذ خطوة الصب بطريقة الص
 معدنية مجوفة.




علاوة على ذلك، في الاختراع الحالي، على عكس طريقة عملية البثق التقليدية لتصنيع أنبوب من  15 
 سبيكة نحاسية، يمكن دلفنة سبيكة معدنية مجوفة في شكل أنبوب نحاسي.




لفنة على الساخن حيث يتم تسخين منطقة على نحو مفضل، يمكن تنفيذ خطوة الدلفنة بطريقة الد
الدلفنة عن طريق الاحتكاك، ويفضل أن تكون درجة حرارة الدلفنة هي أقصى درجة حرارة لمنطقة 




درجة مئوية. هذا أعلى من درجة حرارة إعادة التبلور لسبائك النحاس  750إلى  600الدلفنة من 
 20 الخالية من الأكسجين، بحيث يتم تحسين قابلية معالجة العملية بعد الدلفنة.  tinوالقصدير 




على نحو مفضل، يتم تنفيذ عملية الدلفنة عن طريق تدوير مجموعة من الدلافين حول السبيكة 
المعدنية المجوفة. عندما يتم تنفيذ الدلفنة بهذه الطريقة، تستمر المعالجة الحرارية بالحرارة الاحتكاكية 
المتولدة أثناء الدلفنة، ويمكن رفع درجة الحرارة إلى درجة حرارة إعادة التبلور. أثناء خطوة الدلفنة، 




 % أو أقل.4.5إلى  GOSSيمكن خفض كثافة توزيع وضع جوس 
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، يمكن التأكيد على أن درجة الحرارة في منطقة الدلفنة يتم تسخينها إلى درجة 1بالإشارة الى الشكل 
درجة مئوية عن طريق الاحتكاك بين البكرة والسبيكة  750درجة مئوية إلى  600حرارة قصوى من 




يتم تسخينه إلى  copper alloy tubeالمعدنية المجوفة. نظرًا لأن الأنبوب من السبيكة النحاسية 
كما هو موضح  Goss درجة حرارة عالية لإحداث إعادة التبلور وله بنية لها كثافة توزيع بوضع جوس




 5 يتمتع بقوة شد ممتازة. copper alloy tubeمكن الحصول على أنبوب من سبيكة نحاسية  أعلاه، ي




يمكن إجراء معالجة حرارية إضافية بعد الخطوات المذكورة أعلاه. عند إجراء المعالجة الحرارية، يمكن 
 تصنيع أنبوب من سبيكة نحاسية  له خصائص لينة أو شبه لينة.




درجة مئوية أو أكثر، ويمكن  450جة الحرارية أعلاه عند درجة حرارة يفضل إجراء درجة حرارة المعال
دقيقة أو أكثر للتكوين الكافٍ للبنية المعاد بلورتها. ومع ذلك،  1أن يكون زمن المعالجة الحرارية 




دقيقة، بعد حدوث إعادة البلورة بالكامل، قد يستمر تخشين  120عندما يتجاوز زمن المعالجة الحرارية  10 
 دقيقة. 120إلى  1ت البلورية، وبالتالي، يمكن إجراء المعالجة الحرارية لمدة الحبيبا




سيتم الآن وصف الاختراع الحالي بمزيد من التفصيل عن طريق الأمثلة. ومع ذلك، لا يُقصد بالنماذج 
التالية تحديد نطاق الاختراع الحالي، وسيتمكن أصحاب المهارة في المجال من إضافة وحذف وتغيير 




 كوينات ضمن روح الاختراع وتنفيذ النماذج دون صعوبة.الت




 15 1مثال 




إلى صهارة نحاس باستخدام نحاس إلكتروليتي كمادة خام بحيث يصبح   tinتمت إضافة القصدير 
% بالوزن، وتم تطبيق حبيبات الجرافيت على الجزء العلوي من صهارة النحاس لتشكيل 0.5409




 1200ريق الصب المستمر عند درجة حرارة للصب عند تدريع للوقاية، وتم إجراء الصب عن ط
 مم. 25ملم وسمك  90درجة مئوية لإنتاج سبيكة معدنية مجوفة بقطر 




تم إدخال مغزل في السطح الداخلي للسبيكة المعدنية المجوفة وتم إجراء الدلفنة لتصنيع أنبوب رئيسي  20 
ملم من خلال  0.6لم وسمك م 12.7مدلفن. تم تصنيع أنبوب من سبيكة نحاسية  بقطر خارجي 




% أو أقل. 45تكرار عملية سحب الأنبوب الرئيسي المدلفن إلى تقليل في المقطع العرضي بنسبة 
درجة مئوية في جو مختزل  600إلى  450تمت معالجة الناتج بالحرارة عند درجة حرارة تتراوح من 




 لتصنيع أنبوب من سبيكة نحاسية  لينة أساسها القصدير.
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 5إلى  2ن الأمثلة م




، ولكن تم 1تم تصنيع أنابيب من سبيكة نحاسية لينة أساسها القصدير بنفس الطريقة كما في المثال 
 .1تعديل محتوى القصدير في الصهارة كما هو موضح في الجدول 




 2و 1أمثلة مقارنة 




ولكن تم ، 1تم تصنيع أنابيب من سبيكة نحاسية لينة أساسها القصدير بنفس الطريقة كما في المثال  5 
 .أدناه 1تعديل محتويات الفوسفور والقصدير في الصهارة كما هو موضح في الجدول 




تم قياس تركيزات النحاس )بما في ذلك الشوائب( والفوسفور والقصدير والأكسجين للمعدن المنصهر 
 أدناه. 1على هذا النحو، وهي موضحة في الجدول 




 العنصر
Cu 




 )بالوزن%(




P 




)جزء في 
 المليون(




Sn 




)جزء 
في 




 المليون(




O 




)جزء في 
 المليون(




موصلية كهربائية 
(%IACS) 




 71.1 7.1 5409 1 99.38 1مثال 




 66.9 13.4 6597 1 99.25 2مثال 




 68.4 9.2 1958 1 99.53 3مثال 




 71.9 11.7 4928 1 99.44 4مثال 




 71.0 10.1 5047 10 99.42 5مثال 




 81.4 8.1 6 301 99.95 1مثال مقارن 




 64.5 9.1 4310 167 99.54 2مقارن مثال 




 ، يمثل محتوى النحاس المحتوى المتضمن الشوائب الحتمية.1في الجدول 
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 : اختبار الشد1مثال تجريبي 




تم تصنيعها في المثال أعلاه  copper alloy tubeتم قياس قوة الشد لأنبوب من سبيكة نحاسية  
عن طريق تحضير قطعة اختبار عن طريق قطع جزء أنبوبي  2والمثال المقارن  1والمثال المقارن  1




)عينة اختبار من المعدن  KS B 0801 وفقاً للمعيار 11باستخدام طريقة قطعة الاختبار رقم 
ر قوة الشد وفقًا لطريقة اختبار لاختبار الشد(، وإدخال جزء مركزي في جزء العضة، وإجراء اختبا 5 




 .أدناه 2لمادة معدنية. نتائج اختبار الشد موضحة في الجدول  KSB 0802 الشد




 2الجدول 




 الخصائص الميكانيكية العنصر




  قوة الشد




 (2)نيوتن/ملم




  




اِستِطَالَة  
(%) 




مقاومة 
الكسر 
)ميجا 




 باسكال(




 23.9 50 269 1مثال 




 21.0 45 237 1مثال مقارن 




 24.1 49 276 2مثال مقارن 




نيوتن /  269بالاختراع الحالي  copper alloy tubeكانت قوة الشد لأنبوب من سبيكة نحاسية  
بالفوسفور في -، مما يدل على مستوى أعلى من مستوى الأنبوب النحاسي منزوع الأكسجين2ملم 




ومماثلة لتلك الخاصة  2 نيوتن / ملم 237الذي يحتوي على مقاومة شد تبلغ  1المثال المقارن  10 
 .2والفوسفور بالمثال المقارن -بأنبوب من سبيكة نحاسية  أساسها القصدير 




 : مراقبة النسيج الدقيق2مثال تجريبي 




لأنابيب من  GOSSتم قياس ومقارنة حجم الحبيبات البلورية وكثافة توزيع الوضع لوضع جوس 
. تم قياس كثافة توزيع 2والمثال المقارن  1ارن والمثال المق 1سبيكة نحاسية مصنعة وفقًا للمثال 
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  scanning electron microscope باستخدام المجهر الإلكتروني الماسح GOSSوضع جوس 
(SEM النتائج موضحة في الجدول .)أدناه. 3 




 3الجدول 




 العنصر
حجم حبة 
 بلورية )مم(




كثافة التوزيع بالوضع 
 )%(  GOSS جوس 




موصلية 
كهربائية 




(IACS %) 




موصلية حرارية 
thermal 




conductivity 




درجة · وات / م 
 مئوية 




 295 71.1 1.4 0.0020 1مثال 




 338 81.4 1.9 0.0041 1مثال مقارن 




 249 64.5 4.2 0.0021 2مثال مقارن 




 copper alloy tube، تم التأكيد على أن الأنبوب من السبيكة النحاسية 3بالإشارة إلى الجدول 
%، والتي تكون في 1.4تبلغ  GOSS من الاختراع الحالي له كثافة توزيع لوضع 1طبقًا للمثال  5 




% أو أقل مطلوب لزيادة مقاومة الكسر. بالإضافة إلى ذلك، فإن الأنبوب من السبيكة 4.5نطاق 
%، والتي 1.4له كثافة توزيع للوضع جوس تبلغ  1طبقًا للمثال  copper alloy tubeالنحاسية 




 %، وبالتالي يمكن أن تتمتع بمقاومة شد ممتازة أكثر.1.5إلى  0.1م تضمينها في النطاق من يت




 : مقاومة الكسر3مثال تجريبي 




ملم للاختبار من  copper alloy tube 300تم أخذ عينات من الأنبوب من السبيكة النحاسية  10 
، تم إغلاق جزء 2ومثال مقارن  1، مثال مقارن 1أنابيب من السبيكة النحاسية المصنعة وفقًا لمثال 




طرفي واحد بمسامير، وزاد ضغط الماء تدريجيًا في الأنبوب من الجزء الطرفي المفتوح من الجانب 
الآخر بواسطة مضخة، ومن ثم تم قياس الضغط في زمن التمزق الكامل للحصول على مقاومة 




 أعلاه. 2الكسر. تم توضيح النتائج المقاسة في الجدول 
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أعلاه، فيما يتعلق بمقاومة الكسر، وجد أن أنبوب من سبيكة نحاسية   2إلى الجدول بالإشارة 
copper alloy tube  له اتجاه مماثل مع أنبوب من سبيكة نحاسية  أساسها القصدير  1في المثال




tin - الفوسفورphosphorus  على غرار قوة الشد.2في المثال المقارن ، 




 الحرارية والموصلية الكهربائية: قياس الموصلية 4مثال تجريبي 




تم قياس الموصلية الكهربائية لأنبوب من سبيكة نحاسية  مصنعة وفقًا للأمثلة والأمثلة المقارنة  5 
ملم من كل أنبوب من سبيكة نحاسية. تم توضيح النتائج  700باستخدام طريقة الجسر المزدوج بقطع 




أيضًا في  2والمثال المقارن  1ال المقارن والمث 1أعلاه. تم توضيح نتائج المثال  1في الجدول 
 .3الجدول 




، 1بالإضافة إلى ذلك، تم قياس الموصلية الحرارية لأنبوب من سبيكة نحاسية  مصنعة وفقًا لمثال 
بناءً على طريقة قياس الموصلية الحرارية وفقاً للجمعية الأمريكية  2، ومثال مقارن 1مثال مقارن  10 




 .3. تم توضيح النتائج في الجدول   ASTM E1461-13لاختبار المواد 




الذي يحتوي على محتوى منخفض من الفوسفور  1يكون للأنبوب من السبيكة النحاسية في المثال 
% وفقاً معيار النحاس الملدن الدولي 71.1بالاختراع الحالي موصلية كهربائية تم قياسها بنحو 
International Annealed Copper Standard (IACS   ،) وقد تم قياس الموصلية الكهربائية
 15 1في المثال المقارن  Sn-Pوالفوسفور   tinللأنبوب من السبيكة النحاسية التي أساسها القصدير 




 copper alloy، وتم قياس الأنبوب من السبيكة النحاسية  IACS% وفقاً لـ 64.5ليكون حوالي 
tube  الفوسفور، على أنه يحتوي على موصلية ، وهو نحاس منزوع الأكسجين ب 2في المثال المقارن




. بالإضافة إلى ذلك، كانت الموصلية الحرارية للأنابيب  IACS% وفقاً لـ 81.4كهربائية تبلغ حوالي 
كلفن، · وات / متر  295 2والمثال المقارن  1والمثال المقارن  1من السبيكة النحاسية وفقًا للمثال 




فن، على التوالي، وتأكد من هذا أنه كان هناك نفس كل· وات / م  338كلفن و· وات / م  249 20 
الاتجاه بين الموصلية الكهربائية والموصلية الحرارية، وأن الانخفاض في الموصلية الحرارية 
والموصلية الكهربائية يمكن تصغيره بينما الأنبوب من السبيكة النحاسية وفقًا للاختراع الحالي يتمتع 




 بقوة عالية.




 قاومة التآكل: م5مثال تجريبي 
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والمثال المقارن  1والمثال المقارن  1تم اختبار الأنابيب من السبيكة النحاسية المصنعة وفقًا للمثال 
. تم تصنيع واختبار KS D9502: 2009بواسطة طريقة اختبار الرشاش الملحي وفقاً للمعيار  2




ا إلى مقاطع عرضية وتم قطعتين اختبار متطابقتين لكل قطعة اختبار، وتم جمع العينات وتقطيعه
 أدناه. 4قياس عمق التآكل، كما هو موضح في الجدول 




 5 4الجدول 




 




 عمق التآكل )ملم(
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 copper alloyأعلاه، تم التأكيد على أن الأنبوب من السبيكة النحاسية  4بالإشارة إلى الجدول 
tube  الذي يحتوي على محتوى منخفض من الفوسفور  1في المثالphosphorus  يتمتع بأفضل




 مقاومة للتآكل في اختبار الرش بالملح.




-20-




13876















عناصر الحماية
لمبادل حراري يشتمل على سبيكة من النحاس   copper alloy tubeأنبوب من سبيكة نحاسية   -1




copper alloy  والقصديرtin   خالية من الأكسجينoxygen-free :تحتوي على 
جزء في المليون، وتركيبة تلبي الصيغ الشرطية التالية  9.2إلى  5من   oxygenمحتوى أكسجين  
واط  350إلى  260، موصلية حرارية من  phosphorus ولا تحتوي على الفوسفور(، 2( و )1)
 International Annealed 5% وفقاً لمعيار النحاس الملدن الدولي 65وموصلية كهربائية  ك،.م /




Copper Standard (IACS:أو أكثر ) 
 % بالوزن   CSn ≤ 0.6 ≥% بالوزن   0.3( 1
 % بالوزن   CZn ≤ 0.1 ≥% بالوزن   0.01( 2




 الخالية من الأكسجين،  tinفي سبيكة النحاس والقصدير   tinمحتوى القصدير   CSnحيث يمثل
 10 الخالية من الأكسجين، و  tinمحتوى الزنك في سبيكة النحاس والقصدير   CZnحيث يمثل




نسيج له كثافة  oxygen-freeوالنحاس الخالية من الأكسجين   tinحيث يكون لسبيكة القصدير 
 % أو أقل.4.5تبلغ  GOSSتوزيع بوضع جوس 




 




، حيث تكون قوة 1وفقًا لعنصر الحماية  copper alloy tubeالأنبوب من السبيكة النحاسية  - 2
 15 ميجا باسكال أو أكثر. 260الشد في اتجاه طولي للأنبوب 




 




، حيث يكون 1وفقًا لعنصر الحماية  copper alloy tubeالأنبوب من السبيكة النحاسية  -3
نسيج له كثافة توزيع بوضع  oxygen-freeوالنحاس الخالية من الأكسجين   tinلسبيكة القصدير 




 %.1.5إلى  0.1من  GOSSجوس 
 20 
 تتكون من: alloy سبيكة -4




جزء في المليون ولكن لا يشمل  9.2 حتىجزء في المليون  5( يبلغ O) oxygenمحتوى أكسجين 
 ذلك؛




 ؛ويشمل ذلك % بالوزن 0.6بالوزن يصل إلى  tin (Sn) 0.3% محتوى قصدير
 25 % بالوزن؛0.005( أقل من P) phosphorusمحتوى فوسفور 




 % بالوزن؛ و1.0% بالوزن يصل إلى zinc (Zn )0.01محتوى زنك 
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 ( في ميزان السبيكة؛Cu) Copperمحتوى نحاس 
واط  350إلى  260حيث، عندما يتم تشكيل السبيكة في أنبوب، يُظهر الأنبوب موصلية حرارية من 




 International Annealedوفقاً لمعيار النحاس الملدن الدولي  %65ك، وموصلية كهربائية .م /
Copper Standard (IACS)  بوضع جوسأو أكثر، وكثافة توزيع GOSS  أو أقل.4.5تبلغ % 




 5 
 :تشتمل علىسبيكة  -5




 جزء في المليون ولكن لا يشمل ذلك؛ 9.2جزء في المليون حتى  5يبلغ  oxygenمحتوى أكسجين 
 ؛ويشمل ذلك % بالوزن 0.6% بالوزن يصل إلى tin (Sn) 0.3 محتوى قصدير




 % بالوزن؛0.005( أقل من P) phosphorusمحتوى فوسفور 
 10 % بالوزن؛ و1.0% بالوزن حتى 0.4( يزيد عن Zn) zincمحتوى زنك 




 % بالوزن؛99.53% بالوزن إلى 98.395( من Cu) Copperمحتوى نحاس 
وفقاً  %65ك، وموصلية كهربائية .واط / م 350إلى  260حيث تُظهر السبيكة موصلية حرارية من 




أو International Annealed Copper Standard (IACS  )معيار النحاس الملدن الدولي ل
في أنبوب عبر عملية  لفنتها% أو أقل عند د4.5تبلغ  GOSS بوضع جوسأكثر، وكثافة توزيع 




 15 درجة مئوية. 750درجة مئوية حتى  600أكبر من ولا تشمل  دلفنة درجة حرارة منطقةب لفنةد
 




لمبادل حراري يشتمل على سبيكة من النحاس   copper alloy tubeكة نحاسية  أنبوب من سبي -6
copper alloy  والقصديرtin   خالية من الأكسجينoxygen-free تحتوي على: محتوى أكسجين 




oxygen   ولا (، 2( و )1جزء في المليون، وتركيبة تلبي الصيغ الشرطية التالية ) 7.1حتى  5من
وموصلية  ك،.واط / م 350إلى  260، موصلية حرارية من  phosphorus تحتوي على الفوسفور 20 




 International Annealed Copper% وفقاً لمعيار النحاس الملدن الدولي 65كهربائية 
Standard (IACS  :أو أكثر ) 




 (1% بالوزن،         ) CSn ≤ 0.6 ≥% بالوزن   0.3
 (2)% بالوزن،        CZn ≤ 0.1 ≥% بالوزن   0.01




الخالية من   tinوالقصدير  Copper في سبيكة النحاس  tinمحتوى القصدير   CSnحيث يمثل 25 
 ، oxygen الأكسجين
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الخالية من   tinوالقصدير  Copper في سبيكة النحاس zincمحتوى الزنك   CZnحيث يمثل
 ، و oxygen الأكسجين




نسيج  oxygen-freeلأكسجين الخالية من ا Copper والنحاس  tinحيث يكون لسبيكة القصدير 
 % أو أقل.4.5تبلغ  GOSSله كثافة توزيع بوضع جوس 
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COPPER ALLOY TUBE FOR HEAT




EXCHANGER WITH EXCELLENT
THERMAL CONDUCTIVITY AND




BREAKING STRENGTH AND METHOD OF
MANUFACTURING THE SAME
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APPLICATIONS




Pursuant to 35 U.S.C. § 119(a), this application claims the
benefit of earlier filing date and right of priority to Korean
Application No. 10-2020-0099118, filed on Aug. 7, 2020, in
the Korean Intellectual Property Office, the disclosure of
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FIELD




The present disclosure relates to a copper alloy tube for a
heat exchanger having excellent thermal conductivity and
breaking strength, and a method of manufacturing the same,
and more particularly, to copper alloy tubes having excellent
breaking strength and thermal conductivity, and suitable for
use in heat exchangers, and a method of manufacturing the
same.




BACKGROUND




In order to prevent ozone layer destruction and global
warming, the use of refrigerants is regulated in the Montreal
Protocol and the Kyoto Protocol. A CFC refrigerant, which
is a first generation refrigerant, has been prohibited from
being produced and sold due to an ozone layer destruction
problem, and as a second generation HCFC refrigerant has
a slight ozone depletion problem but causes a global warm-
ing problem, it is expected to be totally abolished by 2030.
Among the second generation refrigerants, R22 is still used
in many household air conditioners. HFCs, which are third
generation refrigerants, are expected to be reduced due to the
problem of global warming. Among HFC refrigerants,
R410A is widely used in system air conditioners. Domestic
and foreign air conditioner manufacturers have developed
and applied natural refrigerants, HFO series and HCFC
series refrigerants, instead of HFC series refrigerants whose
use is expected to be prohibited by 2030 according to
Montreal Protocol and the Kyoto Protocol, but have the
disadvantage of high operating pressure. In the case of
HFCF-based R22 among these refrigerants, the operating
pressure is about 1.8 MPa, the operating pressure of HFC
system R410A is 3 MPa and the operating pressure of CO2




as a natural refrigerant is about 7 to 10 MPa. Heat exchang-
ers produced by air conditioner manufacturers are generally
made of aluminum fins and copper tubes bent into hairpin
shapes. The copper tube used in the heat exchanger should
be well machined into a hairpin shape and have good
solderability. In addition, high thermal conductivity and
electrical conductivity are required for good heat exchange
performance. For such characteristics, phosphorus-deoxi-
dized copper is widely used. The phosphorus-deoxidized
copper is Deoxidized High Phosphorus (DHP) copper in
which 150 ppm to 400 ppm of P as a deoxidizing agent is
added to copper to remove oxygen. When an HFC-based
heat refrigerant, an HFO-based refrigerant or a natural
refrigerant is applied to a heat exchanger using phosphorus-
deoxidized copper, as the operating pressure increases, the
thickness must be increased in order to increase strength. In
addition, since the crystal grains are coarsened by the heat
of the soldered portion and the material changes from hard
to soft, the thickness must be increased, and when the
thickness is increased, the weight of the copper tube used in
the heat exchanger is increased, thereby increasing the cost
of the exchanger. Rather than increasing the cost thereof by




increasing the thickness of the copper tube used in a heat
exchanger, a method of increasing strength by making a
copper tube of an alloy has been proposed. As the Co—P
system, a seamless copper alloy tube for heat exchange
ventilation containing 0.02 to 0.2% of Co, 0.01 to 0.05% of
P, and 1 to 20 ppm of C, and oxygen of impurities is
regulated, and as the Sn—P system, a copper alloy tube for
heat exchangers containing 0.1 to 1.0% of Sn and 0.005 to
0.1% of P and having a composition in which Zn is selec-
tively added are proposed. In order to increase the breaking
strength of such copper alloy tubes, the method of adding an
alloy element causes a phenomenon in which thermal con-
ductivity and electrical conductivity are lowered by the alloy
element, and the higher the content of the alloying element
to be added, the worse the thermal conductivity and elec-
trical conductivity. In particular, the P component has a
sensitive effect on electrical conductivity. Since P is used as
a deoxidizing agent, it is known that when the content of the
P component is lowered, the concentration of oxygen in the
copper tube is increased, an oxide of P is generated and the
soundness of the cast billet is lowered. Further, in the case
of an air conditioner manufactured with a heat exchanger,
corrosion occurs due to temperature, humidity, and corro-
sion factors in a use environment, a storage environment, a
manufacturing process, and the like. During the corrosion of
the air conditioner, the leakage of the refrigerant due to the
corrosion of the heat exchanger through which the refriger-
ant circulates leads to an air conditioner malfunction and a
product exchange service. This corrosion phenomenon is
known to occur specifically within a period of 2-3 months
after installation of the product, and it is said that this type
of corrosion is similar to that of an ant nest and is called “ant
nest corrosion”. Since it is known that corrosion resistance
against such an ant nest corrosion phenomenon is higher in
oxygen-free copper than phosphorus-deoxidized copper,
there is also an attempt to apply oxygen-free copper in
manufacturing a heat exchanger.




SUMMARY




The present disclosure has been made to solve the above
problems, and a first object of the present disclosure is to
provide a copper alloy tube which has excellent breaking
strength even in a thin thickness and excellent thermal
conductivity and is suitable for use in a heat exchanger. A
second problem to be solved by the present disclosure is to
provide a manufacturing method that enables a copper alloy
tube to have the above-mentioned physical properties.




In order to solve the above-mentioned first problem, the
present disclosure provides a copper alloy tube for a heat
exchanger comprising an oxygen-free copper-tin alloy hav-
ing an oxygen (O) content of 1 to 20 ppm, a composition
satisfying the following conditional formulas (1) and (2), a
thermal conductivity of 260 to 350 W/m·K, and an electrical
conductivity of 65% IACS or more.




0.1 wt %≤CSn≤3.0 wt % 1)




CP/CSn≤0.01 2)




In the above conditional formula 1, CP and CSn each
represent the content of phosphorus and tin in the oxygen-
free copper-tin alloy.




In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may further satisfy the follow-
ing condition 3).




10−4 wt %≤CP≤0.005 wt %. 3)




In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may not contain phosphorus.




In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may have a tin content of 0.3
to 0.6 wt %.
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In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may comprise 5 to 10 ppm of
oxygen.




In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may further comprise the fol-
lowing i) or ii):




i) 0.01-1.0 wt % of zinc (Zn)
ii) at least one metal selected from the group consisting of




iron (Fe), nickel (Ni), manganese (Mn), magnesium (Mg),
chromium (Cr), titanium (Ti), zirconium (Zr) and silver (Ag)
included in a total amount of up to 0.07 wt %.




In a preferred embodiment of the present disclosure, the
copper alloy tube for a heat exchanger may have a tensile
strength of 260 MPa or more in a longitudinal direction of
the tube.




In a preferred embodiment of the present disclosure, the
oxygen-free copper-tin alloy may have a texture having a
GOSS orientation distribution density of 4.5% or less, more
preferably 0.1 to 1.5%.




In order to solve the second problem described above, the
present disclosure relates to a method of manufacturing a
copper alloy tube for a heat exchanger, the method com-
prising melting, casting and rolling steps:




in the melting and casting step, the content of phosphorus
(P) comprised in the molten metal of the oxygen-free
copper-tin alloy is set to be 0.005 wt % or less, and a
shielding layer is formed on the molten metal so that the
molten metal is not exposed to oxygen in the air, thereby
performing melting and casting.




In a preferred embodiment of the present disclosure, the
rolling step may be performed by hot rolling in which a
maximum temperature of a rolled portion is 600 to 750° C.




The copper alloy tube for a heat exchanger according to
the present disclosure can maintain the same level of break-
ing strength as conventional phosphorus-deoxidized copper
even at a small thickness, and can achieve better thermal
conductivity and electrical conductivity, and has the advan-
tage of significantly improved corrosion resistance against
ant-nest corrosion.




In addition, according to the method of manufacturing a
copper alloy tube for a heat exchanger of the present
disclosure, it is possible to significantly lower the content of
the deoxidizing agent in the alloy, in particular, the phos-
phorus content, and to effectively remove oxygen, thereby
manufacturing copper alloy tubes having excellent thermal
conductivity and electrical conductivity and excellent break-
ing strength even with a small thickness, which are suitable
for use in heat exchangers.




BRIEF DESCRIPTION OF THE DRAWINGS




FIG. 1 is an enlarged view of a portion where a hollow
billet of an oxygen-free copper-tin alloy according to the
present disclosure is rolled, and the temperature of each
portion is displayed by changing color by temperature.




DETAILED DESCRIPTION




Before the present disclosure is described in detail, the
meaning of terms used herein will be described. As used
herein, “melt” refers to a liquid metal that is melted to
produce an alloy. In the present specification, the “rolling
site” means a local site where rolling is performed by
bringing a rolling mill into contact with an intermediate
material such as a billet formed by casting a molten metal.




Hereinafter, the present disclosure will be described in
more detail. As described above, the conventional copper
alloy tube for a heat exchanger has a problem in that thermal
conductivity and electrical conductivity are lowered by
using phosphorus-deoxidized copper, and corrosion resis-
tance against ant nest corrosion is poor. The present inven-




tors have sought to solve these problems by providing a
copper alloy tube for a heat exchanger comprising an
oxygen-free copper-tin alloy having an oxygen (O) content
of 1 to 20 ppm, a composition satisfying the following
conditional formulas (1) and (2), a thermal conductivity of
260 to 350 W/m·K, and an electrical conductivity of 65%
IACS or more.




0.1 wt %≤CSn≤3.0 wt % 1)




CP/CSn≤0.01 2)




In the above conditional formula 1, CP and CSn each
represent the content of phosphorus and tin in the oxygen-
free copper-tin alloy.




The copper alloy tube for a heat exchanger according to
the present disclosure has the advantage in that the use of an
oxygen-free copper-tin alloy having impurities satisfying the
above-mentioned conditions in the copper alloy tubes for
heat exchangers makes the thermal conductivity and elec-
trical conductivity of the copper alloys remarkably superior
to those of conventional copper alloys, and from this, it is
possible to reduce the thickness of the copper alloy tubes for
heat exchangers, thereby reducing manufacturing costs.




Tin (Sn) has an effect of improving tensile strength and
heat resistance through an alloy with copper and suppressing
the coarsening of crystal grains, and can be used in a heat
exchanger using new refrigerants and natural refrigerants
having a high operating pressure. When the content of tin
exceeds 3.0 wt %, thermal conductivity decreases, and
segregation occurs during casting, resulting in a problem
that the mechanical properties become uneven.




The content of tin may preferably be 0.3-0.6 wt %. When
the content of tin is 0.3 wt % or more, tensile strength is
more excellent, and when the content is 0.6 wt % or less,
thermal conductivity and electrical conductivity are more
excellent. Therefore, the content of tin is preferably 0.3 to
0.6 wt %.




More specifically, the content of phosphorus as a deoxi-
dizing agent can be adjusted to low content of 0.005 wt %
or less. More preferably, the CP further satisfies the follow-
ing condition 3).




10−4 wt %≤CP≤0.005 wt %. 3)




When the above condition 2) is satisfied, the copper alloy
tube for a heat exchanger of the present disclosure has the
advantage of having better tensile strength and thermal
conductivity and electrical conductivity. Phosphorus is an
effective component for removing oxygen from the molten
metal of the copper alloy and preventing oxidation of tin, but
there is a problem in that the higher the phosphorus content,
the lower the performance of the electric conductivity and
thermal conductivity of the copper alloy. In the present
disclosure, instead of adjusting the phosphorus content to a
minimum, the oxygen of the molten copper alloy can be
removed by the process features to be described below, so
that a copper alloy tube having significantly improved
thermal conductivity and electrical conductivity compared
to that of phosphorus-deoxidized copper can be realized.




Further, preferably, the oxygen-free copper-tin alloy may
be one that does not contain phosphorus. In the case of
containing no phosphorus, the thermal conductivity and
electrical conductivity of the copper alloy can be further
improved.




Although the thermal conductivity and electrical conduc-
tivity of the copper alloy can be further improved in the case
of containing no phosphorus, it is preferable to adjust the
phosphorus content to the same range as the above condition
2) from the viewpoint of cost reduction rather than produc-
ing a copper alloy melt having a completely zero phosphorus
content in the process.




The texture of the copper alloy differs depending on the
manufacturing process, conditions, and heat treatment
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method, but the copper-alloy tube of the present disclosure
usually has a texture (aggregate texture) in which the main
angular orientations such as the Cube orientation, Goss
orientation, Brass orientation (also referred to as B orienta-
tion), Copper orientation (hereinafter referred to also as Cu
orientation), and S orientation are randomly present without
the presence of a large number of crystal faces of a specific
orientation. Among these, in particular, although only the
Goss orientation greatly affects the breaking strength, and
the other angular orientations are somewhat different from
each other, this does not affect the breaking strength as much
as the Goss orientation. The amount (orientation distribution
density) of the Goss orientation crystal plane (crystal
grains), which is inevitably present in the texture of the
Cu—Sn copper alloy, is never large because of the “random
texture”. However, even in a slight amount, the Goss ori-
entation in the Sn—P-based copper alloy tube assembly
structure adversely affects the breaking strength of the
copper alloy tubes. That is, when the orientation distribution
density of the Goss orientation in the “random texture” of
the Sn—P-based copper alloy tube becomes a certain degree
or more, the generation of cracks in the heat exchanger
copper alloy tube with respect to the tensile force applied in
the circumferential direction of the heat exchange copper
alloy tubes is promoted and the tensile strength of the copper
alloy tubes is significantly lowered.




In terms of the characteristics of crystal grains in each
orientation in the texture, a crystal grain having a Goss
orientation has a theoretically infinitely large r value (value
of plastic strain ratio) in the circumferential direction of the
tube, which is a direction perpendicular to the tube longi-
tudinal direction (direction of extruding the tube). Therefore,
a crystal grain having a Goss orientation cannot reduce the
tube thickness in the tube circumferential direction. In other
words, crystal grains having a Goss orientation in the texture
of the copper alloy tube cannot reduce the tube thickness in
the tube circumferential direction. In other words, when the
number of crystal grains having a Goss orientation in the
texture of the copper alloy tube is large, the balance between
the tensile strength (σT) and the elongation (δ) in the tube
circumferential direction is destroyed, and elongation defor-
mation ability in the tubular circumferential direction
decreases. As a result, the deformation in the circumferential
direction of the tube is less likely to occur with respect to the
tensile force applied to the tube circumferential direction,
and cracks are generated in the tube, thereby increasing the
possibility of breaking.




On the other hand, the copper alloy tube according to the
present disclosure has a texture in which the GOSS orien-
tation distribution density of a copper alloy is 4.5% or less,
so that the balance between the tensile strength and the
elongation in the circumferential direction of the tube can be
enhanced to enhance elongation deformation ability in the
direction of tube circumference. As a result, the copper alloy
tube is easily deformed in the circumferential direction of
the tube by the tensile force applied in the tube circumfer-
ential direction, and cracks are less likely to be generated
(the time for the generation of cracks is delayed), and the
tensile strength of the Cu alloy tube can be increased. More
preferably, the copper alloy has a GOSS orientation distri-
bution density of the texture of 0.1 to 1.5%.




In a preferred embodiment of the present disclosure, the
copper alloy tube for a heat exchanger further comprises the
following i) or ii):




i) 0.01-1.0 wt % of zinc (Zn)
ii) at least one metal selected from the group consisting of




iron (Fe), nickel (Ni), manganese (Mn), magnesium (Mg),
chromium (Cr), titanium (Ti), zirconium (Zr) and silver (Ag)
comprised in a total amount of not more than 0.07 wt %.




When zinc (Zn) is added to a copper alloy, it has an effect
of improving strength, fatigue strength, and the like without
significantly decreasing the thermal conductivity of the




copper alloy. In addition, there is an effect of extending the
life of the tool. When the content of zinc is more than 1.0 wt
%, the susceptibility to stress corrosion cracking becomes
high, and the tensile strength in the longitudinal direction or
the circumferential direction of the tube decreases, resulting
in a problem of decreasing breaking strength. In contrast,
when the content of zinc is less than 0.01 wt %, there is a
problem of the effect of addition not being exhibited.




In addition, all of the above-mentioned iron (Fe), nickel
(Ni), manganese (Mn), magnesium (Mg), chromium (Cr),
titanium (Ti), zirconium (Zr), and silver (Ag) serve to
improve the strength, the pressure resistance breaking
strength and micro heat resistance of the copper alloy and to
refine the crystal grains. However, when the total amount of
their contents is more than 0.07 wt %, the processability of
the copper alloy is poor, and defects on the surface are easily
generated, which makes it difficult to manufacture a thin
copper tube. Therefore, when the above elements are selec-
tively contained, it is preferable to comprise only one or two
or more element(s) selected from the group consisting of
iron, nickel, manganese, magnesium, chromium, titanium,
zirconium and silver in a total content of 0.07 wt % or less.




The copper alloy comprises 1 to 20 ppm of oxygen (O).
Since oxygen is contained as an impurity in the metal to
form an oxide, the mechanical and electrical properties of
the copper alloy may be deteriorated and defects may be
generated when the oxide is comprised in a large amount, so
that oxygen must be sufficiently removed through the deoxi-
dation process. Oxygen is preferably comprised in an
amount of 20 ppm or less, and when it is to be removed to
be contained at less than 1 ppm, the process cost is exces-
sively increased while the increase in the effect of removing
oxygen is slight, which is not preferable from the economic
viewpoint. More preferably, the copper alloy may comprise
5 to 10 ppm of oxygen (O).




The copper alloy tube of the present disclosure preferably
has a tensile strength of 260 MPa or more in the longitudinal
direction. The tensile strength of existing copper alloy tubes
for heat exchangers is generally 205 to 250 MPa after heat
treatment. In the case of the Sn-based copper alloy tube
according to the present disclosure, since tin is added in
order to obtain a tensile strength higher than that of an
existing phosphorus-deoxidized copper tube, it is effective
only when the tensile strength is higher than 250 MPa,
which is a tensile strength of an existing phosphorus-
deoxidized copper tube. When the tensile strength after heat
treatment is 260 MPa or more, it can be said that it is usable
for a heat exchanger to which a new refrigerant or a natural
refrigerant is applied, and more preferably, the tensile
strength is 270 MPa or more.




The copper alloy tube for a heat exchanger according to
the present disclosure has an electrical conductivity of 65%
IACS or more and a thermal conductivity of 260 to 350
W/m·K. The electrical conductivity of a conventional Sn—P
based phosphorus-deoxidized copper shows an electrical
conductivity of about 60% IACS. The copper alloy tube
according to the present disclosure can achieve a higher
electrical conductivity than the phosphorus-deoxidized cop-
per by significantly lowering the phosphorus content that
affects electrical conductivity. Furthermore, the copper alloy
tube according to the disclosure preferably has an electrical
conductivity of at least 70% IACS.




When the thermal conductivity is 260 to 350 W/m·K, in
the case of using the copper alloy tube in a heat exchanger,
heat can be smoothly transferred to improve the perfor-
mance of the heat exchanger. Therefore, the copper alloy
tube for a heat exchanger according to the present disclosure
has the advantages of reducing the thickness thereof, and by
virtue of having the excellent tensile strength as described
above, it is resistant to breakage or the like at the operating
pressure, and costs can be greatly reduced.
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A copper alloy tube having the above-mentioned charac-
teristics is manufactured according to the following manu-
facturing method. Hereinafter, portions overlapping with the
contents described in the above-mentioned copper alloy tube
will be omitted.




The copper alloy tube according to the present disclosure
is a method of manufacturing a copper alloy tube for a heat
exchanger, the method comprising including melting, cast-
ing and rolling steps:




In the melting and casting step, the content of phosphorus
(P) comprised in the molten metal of the oxygen-free
copper-tin alloy is set to 0.005 wt % or less, and a shielding
layer is formed on the molten material so that the molten
metal is not exposed to air, and thus melting and casting are
performed.




This has the advantage of being able to perform deoxi-
dation by the shielding layer instead of adjusting the phos-
phorus content to a minimum, so that a copper alloy tube in
which deterioration of thermal conductivity and electrical
conductivity due to phosphorus is suppressed can be manu-
factured.




Specifically, electrolytic copper as a raw material is
melted in a melting furnace, and tin is added to the molten
copper to prepare a molten copper-tin alloy. At this time, the
added content of tin is the same as described above, and
therefore, description thereof is omitted.




At this time, a coating material of a carbon (C) component
is applied to the surface of the melt to form a shielding layer
in order to block the contact between the melt and the
outside air. The coating material may preferably be at least
one selected from graphite granules, charcoal, graphite
powder and a reducing flux. The coating material may more
preferably be graphite granules.




The shielding layer is preferably formed to a thickness of
5 to 20 cm. When the thickness of the shielding layer is less
than 5 cm, the contact between the molten metal and the air
may not be sufficiently blocked, so that the deoxidizing
action may not properly occur. In addition, when the thick-
ness of the shielding layer exceeds 20 cm, an excessive
amount of coating material is used such that the process cost
is increased, and there is no additional advantage in terms of
effect.




When the components of the melt are stabilized, the melt
is transferred to a casting furnace and continuously cast in
the form of a hollow billet. Similar to melting, during the
continuous casting, contact with the atmosphere is elimi-
nated so that oxygen in the melt does not increase.




The casting step is preferably carried out with a horizontal
continuous casting method so as to have the form of a
hollow billet.




Further, in the present disclosure, unlike the conventional
extrusion process method of manufacturing a copper alloy
tube, the hollow billet can be rolled into a copper tube shape.




Preferably, the rolling step may be carried out in a hot
rolling manner in which the rolling zone is heated by
friction, and the rolling temperature is preferably the maxi-
mum rolling zone temperature of 600 to 750° C. This is
higher than the recrystallization temperature of the oxygen-
free copper-tin alloy, so that the processability of the process
after rolling is improved.




Preferably, the rolling process is performed by rotating a
plurality of rolls around the hollow billet. When rolling is
performed in this manner, the heat treatment proceeds by the
frictional heat generated during rolling, and the temperature
can be raised to the recrystallization temperature. During the
rolling step, the GOSS orientation distribution density can
be lowered to 4.5% or less.




Referring to FIG. 1, it can be confirmed that the tempera-
ture in the rolling zone is heated to a maximum temperature
of 600° C. to 750° C. by friction between the roller and the
hollow billet. Since the copper alloy tube is heated to such
a high temperature to cause recrystallization and has a




structure having the Goss orientation distribution density as
described above, a copper alloy tube having excellent tensile
strength can be obtained.




A heat treatment may be additionally performed after the
above steps. When the heat treatment is performed, a copper
alloy tube having soft or semi-soft properties can be manu-
factured.




The above heat treatment temperature can be preferably
carried out at a temperature of 450° C. or more, and the heat
treatment time can be 1 minute or more for sufficient
formation of a recrystallized structure. However, when the
heat treatment time exceeds 120 minutes, after the recrys-
tallization completely takes place, coarsening of the crystal
grains may proceed, and therefore, heat treatment may be
performed for 1 to 120 minutes.




The present disclosure will now be described in more
detail by way of examples. However, the following embodi-
ments are not meant to limit the scope of the present
disclosure, and those skilled in the art will be able to add,
delete, and change configurations within the spirit of the
disclosure and implement the embodiments without diffi-
culty.




Example 1




Tin was added to a copper melt using electrolytic copper
as a raw material so as to become 0.5409 wt %, graphite
granules were applied to the upper part of the copper melt to
form a shielding layer, and casting was performed by
continuous casting at a casting temperature of 1,200° C. to
produce a hollow billet having a diameter of 90 mm and a
thickness of 25 mm.




A mandrel was inserted into the inner surface of the
hollow billet and rolling was performed to manufacture a
rolled mother tube. A copper alloy tube having an outer
diameter of 12.7 mm and a thickness of 0.6 mm was
manufactured by repeating the drawing out process of the
rolled mother tube to a reduction in cross section of 45% or
less. The resultant was heat-treated at a temperature of 450
to 600° C. under a reducing atmosphere to manufacture a
soft Sn-based copper alloy tube.




Examples 2 to 5




Soft Sn-based copper alloy tubes were manufactured in
the same manner as in Example 1, but the tin content in the
melt was adjusted as shown in Table 1.




Comparative Examples 1 and 2




Soft Sn-based copper alloy tubes were manufactured in
the same manner as in Example 1, but the contents of
phosphorus and tin in the melt were adjusted as shown in
Table 1 below.




The copper (including impurities), phosphorus, tin, and
oxygen concentrations of the molten metal thus prepared
were measured, and are shown in Table 1 below.




Electrical




Cu P Sn O Conductivity




Item (wt %) (ppm) (ppm) (ppm) (% IACS)




Example 1 99.38 1 5409 7.1 71.1




Example 2 99.25 1 6597 13.4 66.9




Example 3 99.53 1 1958 9.2 68.4




Example 4 99.44 1 4928 11.7 71.9




Example 5 99.42 10 5047 10.1 71.0




Comparative 99.95 301 6 8.1 81.4




Example 1
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-continued




Electrical




Cu P Sn O Conductivity




Item (wt %) (ppm) (ppm) (ppm) (% IACS)




Comparative 99.54 167 4310 9.1 64.5




Example 2




In Table 1, the content of Cu represents the content
including inevitable impurities.




Experimental Example 1: Tensile Test




The tensile strength of the copper alloy tube manufactured
in the above Example 1, Comparative Example 1 and
Comparative Example 2 was measured by preparing a test
piece by cutting out a tube portion with the test piece method
of No. 11 in the KS B 0801 (Test Specimen of Metal for
Tensile Test), and inserting a center portion into a bite
portion, and carrying out a tensile strength test according to
the tensile test method of KSB 0802 for a metal material.
The results of tensile test are shown in Table 2 below.




TABLE 2




Mechanical Properties




Tensile Breaking




Strength Elongation strength




Item (N/mm2) (%) (MPa)




Example 1 269 50 23.9




Comparative 237 45 21.0




Example 1




Comparative 276 49 24.1




Example 2




The tensile strength of the copper alloy tube of the present
disclosure was 269 N/mm2, showing a level superior to that
of the phosphorus-deoxidized copper tube of Comparative
Example 1 having a tensile strength of 237 N/mm2 and
similar to that of the Sn—P-based copper alloy tube of
Comparative Example 2.




Experimental Example 2: Microtissue Observation




The crystal grain size and the orientation distribution
density of the GOSS orientation of the copper alloy tubes
manufactured according to Example 1, Comparative
Example 1 and Comparative Example 2 were measured and
compared. The GOSS orientation distribution density was
measured using a scanning electron microscope (SEM). The
results are shown in Table 3 below.




TABLE 3




GOSS




Crystal orientation Electrical Thermal




grain size distribution conductivity conductivity




Item (mm) density (%) (% IACS) (W/m · K)




Example 1 0.0020 1.4 71.1 295




Comparative 0.0041 1.9 81.4 338




Example 1




Comparative 0.0021 4.2 64.5 249




Example 2




Referring to Table 3, it was confirmed that the copper
alloy tube according to Example 1 of the present disclosure




had a GOSS orientation distribution density of 1.4%, which
is in a range of 4.5% or less required for increasing the
breaking strength. In addition, the copper alloy tube accord-
ing to Example 1 has a GOSS orientation distribution
density of 1.4%, which is included in the range of 0.1 to
1.5%, and thus can have more excellent tensile strength.




Experimental Example 3: Breaking Strength




A 300-mm copper alloy tube was sampled for testing from
the copper alloy tubes manufactured according to Example
1, Comparative Example 1 and Comparative Example 2, one
end portion was closed with a bolt, and the water pressure
was gradually increased in the tube from the open end
portion of the other side by a pump, and then the pressure at
the time of complete rupture was measured to obtain the
breaking strength. The measured results are shown in Table
2 above.




Referring to Table 2 above, regarding breaking strength,
it was found that the copper alloy tube of Example 1 had a
similar tendency with the Sn—P-based copper alloy tube of
Comparative Example 2, similar to the tensile strength.




Experimental Example 4: Measurement of Thermal




Conductivity and Electrical Conductivity




The electrical conductivity of the copper alloy tube manu-
factured according to Examples and Comparative Examples
was measured using a double bridge method by cutting out
700 mm from each copper alloy tube. The results are shown
in Table 1 above. The results of Example 1, Comparative
Example 1 and Comparative Example 2 are also shown in
Table 3.




In addition, the thermal conductivity of the copper alloy
tube manufactured according to Example 1, Comparative
Example 1, and Comparative Example 2 was measured
based on the method for measuring thermal conductivity of
ASTM E1461-13. The results are shown in Table 3.




The copper alloy tube of Example 1 having low P content
of the present disclosure had an electrical conductivity
measured to be about 71.1% IACS, the electrical conduc-
tivity of the Sn—P based copper alloy tube of Comparative
Example 1 was measured to be about 64.5% IACS, and the
copper alloy tube of Comparative Example 2, which is
phosphorus deoxidized copper, was measured as having an
electrical conductivity of about 81.4% IACS. In addition,
the thermal conductivity of the copper alloy tubes according
to Example 1, Comparative Example 1 and Comparative
Example 2 was 295 W/m·K, 249 W/m·K and 338 W/m·K,
respectively, and it was confirmed from this that there was
the same tendency between electrical conductivity and ther-
mal conductivity, and that the drop in thermal conductivity
and electrical conductivity could be minimized while the
copper alloy tube according to the present disclosure had
high strength.




Experimental Example 5: Corrosion Resistance




The copper alloy tubes manufactured according to
Example 1, Comparative Example 1 and Comparative
Example 2 were tested by the KS D9502:2009 salt spray test
method. Two identical test pieces per test piece were fabri-
cated and tested, and the samples were collected and cut into
cross sections and the depth of corrosion was measured, as
shown in Table 4 below.
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TABLE 4




Corrosion Depth (mm)




After 168 hours After 336 hours After 480 hours




Test Test Test Test Test Test




Piece 1 Piece 2 Average Piece 1 Piece 2 Average Piece 1 Piece 2 Average




Example 1 0.017 — 0.017 0.056 0.093 0.0745 0.06 0.058 0.059




Comparative 0.042 0.01 0.026 0.06 0.07 0.065 0.035 0.075 0.055




Example 2




Comparative 0.012 0.03 0.021 0.075 0.045 0.06 — — —




Example 3




Referring to Table 4 above, it was confirmed that the
copper alloy tube of Example 1 having low phosphorus
content had the best corrosion resistance in the salt spray
test.




What is claimed is:
1. A copper alloy tube for a heat exchanger comprising an




oxygen-free copper-tin alloy having: an oxygen (O) content
of 5 ppm to up to 9.2 ppm, a composition satisfying the
following conditional formulas (1) and (2), and not contain-
ing phosphorous, a thermal conductivity of 260 to 350
W/m·k, and an electrical conductivity of 65% IACS or more:




0.3 wt %≤Csn≤0.6 wt %, (1)




0.01 wt %≤Czn<1.0 wt %, (2)




wherein Csn represents the content of tin in the oxygen-
free copper-tin alloy,




wherein Czn represents the content of zinc in the oxygen-
free copper-tin alloy, and




wherein the oxygen-free copper-tin alloy has a texture
having a GOSS orientation distribution density of 4.5%
or less.




2. The copper alloy tube of claim 1, wherein a tensile
strength in a longitudinal direction of the tube is 260 MPa or
more.




3. The copper alloy tube of claim 1, wherein the GOSS
orientation distribution density is between 0.1 to 1.5%.




4. An alloy consisting of:
an oxygen (O) content of 5 ppm to up to but not including




9.2 ppm;
a tin (Sn) content of 0.3 wt % up to and including 0.6 wt




%;
a phosphorus (P) content below 0.005 wt %;
a zinc (Zn) content of 0.01 wt % up to 1.0 wt %; and
a Copper (Cu) content of a balance of the alloy;
wherein, when the alloy is formed into a tube, the tube




exhibits a thermal conductivity of 260 to 350 W/m·k, an




electrical conductivity of 65% IACS or more, and a
GOSS orientation distribution density of 4.5% or less.




5. An alloy comprising:
an oxygen (O) content of 5 ppm to up to but not including




9.2 ppm;
a tin (Sn) content of 0.3 wt % up to and including 0.6 wt




%;
a phosphorus (P) content below 0.005 wt %;
a zinc (Zn) content of more than 0.4 wt % up to 1.0 wt %;




and
a Copper (Cu) content of 98.395 wt % to 99.53 wt %;
wherein the alloy exhibits a thermal conductivity of 260




to 350 W/m·k, an electrical conductivity of 65% IACS
or more, and a GOSS orientation distribution density of
4.5% or less when rolled into a tube via a rolling
process with a rolling zone temperature of greater than
and not including 600 degree Celsius up to 750 degrees
Celsius.




6. A copper alloy tube for a heat exchanger comprising an
oxygen-free copper-tin alloy having: an oxygen (O) content
of 5 ppm to up to 7.1 ppm, a composition satisfying the
following conditional formulas (1) and (2), and not contain-
ing phosphorous, a thermal conductivity of 260 to 350
W/m·k, and an electrical conductivity of 65% IACS or more:




0.3 wt %≤Csn≤0.6 wt %, (1)




0.01 wt %≤Czn<1.0 wt %, (2)




wherein Csn represents the content of tin in the oxygen-
free copper-tin alloy,




wherein Czn represents the content of zinc in the oxygen-
free copper-tin alloy, and




wherein the oxygen-free copper-tin alloy has a texture
having a GOSS orientation distribution density of 4.5%
or less.




∗ ∗ ∗ ∗ ∗
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Since 1933 



Organisation devoted to the promotion of Trade & Industry in Non-ferrous Metals All over India 



Regd. Office BME House, 88/90, Kika Street, Gulalwadi, Mumbai – 400 004 
Tel : 022 22421964 / 49605039 Email – info@bme.in 



 



   BOMBAY METAL EXCHANGE LTD. 
 



Date : February 28, 2024 
To, 
Shri Pramod Kumar Tiwari 
Director General  
Bureau of Indian Standards 
 
Subject: Request Removal of Resistivity Test from Copper Cathode BIS Certification. 
 
Dear Sir, 
 
We introduce ourselves as one of the apex body of Non-ferrous Metal trade and 
Industry in India representing MSME’s, Recyclers, traders, & large Industries. 
 
It has been brought to our attention by some of our esteemed members that there is 
mandatory requirement of Wire Resistivity Test for BIS Certification of Copper 
Cathodes. However, we believe that this test is not a relevant or reliable indicator of 
the quality of copper cathodes. 
 
While we acknowledge the validity of the resistivity test in assessing the quality of 
copper wire, it is not necessarily applicable to copper cathodes. Copper cathodes 
undergo rigorous refinement processes, with their purity determined through various 
means such as chemical analysis, visual inspection, and electrical conductivity 
assessments. The resistivity test, designed to measure wire resistance to electric 
current flow, does not adequately reflect the intricate quality and purity standards 
crucial for copper cathodes, which are integral components in the production of 
diverse end products like copper tapes and tubes. Therefore, the inclusion of this 
specific test does not accurately gauge cathode quality. 
 
Given these considerations, we earnestly request the removal of the resistivity test 
from the BIS certification criteria for copper cathodes. We believe this adjustment will 
streamline the certification process, curtail expenses, and foster equitable 
competition within the market. 
 
Your favorable consideration of our appeal would be greatly appreciated. 
 
Thanking you, 
 
Yours sincerely, 
BOMBAY METAL EXCHANGE LTD 
 
 
Sandeep T. Jain 
PRESIDENT 
93222 22552 
president@bme.in  
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https://email.gov.in/h/printmessage?id=18558&tz=Asia/Kolkata&xim=1 1/5



From : MTD MTD <mtd@bis.gov.in>
Subject : Fwd: Utmost Urgent: Request letter from the Embassy



of Japan in India
To : MTDtcEIGHT Metallurgical Engineering Department



<mtd8@bis.gov.in>
Reply To : MTD MTD <mtd@bis.gov.in>



Email MTDtcEIGHT Metallurgical Engineering Department



Fwd: Utmost Urgent: Request letter from the Embassy of Japan in India



Tue, Mar 05, 2024 02:57 PM
1 attachment



From: "Central Marks Department II" <cmd2@bis.gov.in>
To: "CMD I" <cmd1@bis.gov.in>, "BISFMCS" <fmcs@bis.gov.in>, "MTD MTD"
<mtd@bis.gov.in>, "Rajneesh Khosla Head CMD I" <hcmd1@bis.gov.in>
Cc: "Head CMDII" <hcmd2@bis.gov.in>, "HEAD MTD" <hmtd@bis.gov.in>, "DDG
Standardization II" <ddgsss@bis.gov.in>, "DDG Certification" <scgc@bis.gov.in>
Sent: Tuesday, March 5, 2024 2:55:24 PM
Subject: Re: Utmost Urgent: Request letter from the Embassy of Japan in India



Sir,



This has reference to the meeting held yesterday regarding the issues raised by Embassy of
Japan with regards to the implementation of the Quality Control Order issued by Ministry of
Mines on Copper covered under IS 191:2007.



In this regard, as discussed during the meeting with regards to requirements of Resistivity as
per cl.9.2. of IS 191:2007 and its frequency of testing as specified in the Product Manual of IS
191:2007, MTD is requested to take up the matter in the Technical Committee and offer their
inputs with regards to the applicability of the requirement of Resistivity for Primary Copper
Manufacturers.
Regards,



Shivam Ahuja
Sc.C.(CMD-2)



From: "Central Marks Department II" <cmd2@bis.gov.in>
To: "CMD I" <cmd1@bis.gov.in>, "BISFMCS" <fmcs@bis.gov.in>, "MTD MTD"
<mtd@bis.gov.in>, "Rajneesh Khosla Head CMD I" <hcmd1@bis.gov.in>
Cc: "Head CMDII" <hcmd2@bis.gov.in>, "HEAD MTD" <hmtd@bis.gov.in>, "DDG
Standardization II" <ddgsss@bis.gov.in>, "DDG Certification" <scgc@bis.gov.in>
Sent: Friday, March 1, 2024 5:46:34 PM
Subject: Re: Utmost Urgent: Request letter from the Embassy of Japan in India



Sir,











3/5/24, 4:32 PM Email
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This has reference to the enclosed representation of Embassy of Japan on the Copper QCO
issued by Ministry of Mines. The major issues raised pertain to the time taken in processing
the applications of Japanese Copper Smelters (as per IS 191) by BIS and issues in testing of
the requirement of Resistivity as per cl.9.2 of IS 191:2007.



In this regard, a VC meeting ,for discussion on the issues raised, with FMCD and MTD has
been scheduled on 04.03.2024 (Monday) at 16.00 PM. The link for the meeting is given
below:



Meeting link:
https://bismanak.webex.com/bismanak/j.php?MTID=mf0731f817a111b4ddccb2bdf1186cbd3



Meeting number:
2510 471 3636



Meeting password:
UwshdJRG997



Join from a video or application
Dial 25104713636@bismanak.webex.com
You can also dial 210.4.202.4 and enter your meeting number.



Meeting password for video system
89743574



Join by phone
+65-6703-6949 Singapore Toll
Access code: 25104713636



Global call-in numbers
https://bismanak.webex.com/bismanak/globalcallin.php?
MTID=m14662eda658515e012d396deb26825b2



Thus, officers from FMCD, MTD and CMD-1 are requested to attend the meeting please.



Regards,



Shivam Ahuja
Sc.C.(CMD-2)



From: "CMD I" <cmd1@bis.gov.in>
To: "Central Marks Department II" <cmd2@bis.gov.in>, "BISFMCS" <fmcs@bis.gov.in>,
"MTD MTD" <mtd@bis.gov.in>
Cc: "Rajneesh Khosla Head CMD I" <hcmd1@bis.gov.in>, "Head CMDII"
<hcmd2@bis.gov.in>, "HEAD MTD" <hmtd@bis.gov.in>, "DDG Standardization II"
<ddgsss@bis.gov.in>, "DDG Certification" <scgc@bis.gov.in>
Sent: Friday, February 23, 2024 5:07:31 PM
Subject: Fwd: Utmost Urgent: Request letter from the Embassy of Japan in India
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With reference to the trailing email, MTD, CMD-II and FMCD are requested to examine the representation
and provide inputs.



सादर / Regards,
 
 
शिव प्रसाद गुडे  / Siva Prasad Gude
वैज्ञानिक-डी / Sc.D
कें न्द्रीय मुहर विभाग-I/ Central Marks Department-I
भारतीय मानक ब्यूरो/ BUREAU OF INDIAN STANDARDS
मानक भवन/ MANAK BHAWAN,
9, बहादुर शाह जफर मार्ग/ 9, B.S. ZAFAR MARG,
नई दिल्ली/ NEW DELHI- 110002
टेलीफे क्स/Telefax: 91 11 23231903
ई-मेल/ e-mail: cmd1@bis.gov.in 
वेब/web: www.bis.gov.in 



हम ईमेल के  द्वारा पत्राचार को बढ़ावा देते हैं। We promote correspondence via email. 
कागज और पर्यावरण को बचाएं  । कृ पया इस ई-मेल को प्रिंट न करें  जब तक कि आपको वास्तव में इसकी आवश्यकता न हो।
Save Paper & Environment. Please don't print this email unless you really need to.



---------------------------------------------------------------
This email was sent to you by BUREAU OF INDIAN STANDARDS.
This email is intended solely for the addressee(s) and the information it contains is confidential.
If you are not the intended recipient please delete this email and inform the sender as soon as possible.
Any copying distribution or other action taken is prohibited and may be unlawful.
BUREAU OF INDIAN STANDARDS does not accept liability for any damage that arises as a result of email transmission.



From: "DDG Certification" <scgc@bis.gov.in>
To: "DDG FMCD" <ddgfmcd@bis.gov.in>
Cc: "CMD I" <cmd1@bis.gov.in>, "Rajneesh Khosla Head CMD I" <hcmd1@bis.gov.in>
Sent: Wednesday, February 21, 2024 2:01:01 PM
Subject: Fwd: Utmost Urgent: Request letter from the Embassy of Japan in India



From: "BIS DG Secretariat" <dg@bis.gov.in>
To: "DDG Certification" <scgc@bis.org.in>
Sent: Wednesday, February 21, 2024 9:58:51 AM
Subject: Fwd: Utmost Urgent: Request letter from the Embassy of Japan in India



From: "jpemb julie" <jpemb.julie@nd.mofa.go.jp>
To: officeofpralhadjoshiji@gmail.com, "Pralhad Joshi" <minister.coal@gov.in>
Cc: "Office of Minister Piyush Goyal" <piyush.goyal@gov.in>, "CIM Office"
<cimoffice@nic.in>, "V. L. Kantha Rao" <secy-mines@nic.in>, "SANJEEV BATRA"
<sanjeev.batra@nic.in>, "N.M. Sreenivasan Sreenivasan" <srinivasan.nm@nic.in>, "secy-ipp"
<secy-ipp@nic.in>, "Rajesh Kumar Kanaujia US" <rajeshkr.kanaujia@nic.in>, "T. Navaneetha
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Krishnan" <tn.krishnan@nic.in>, "ROHIT KUMAR SINGH" <Secy-ca@nic.in>, "BIS DG
Secretariat" <dg@bis.gov.in>, "ADG BIS" <adg@bis.gov.in>, "Shri Bharat Harbanslal Khera"
<as-ca@nic.in>, "Mr Mr. Shakil Alam" <ea-mines@gov.in>, "UPENDRA CHANDRA JOSHI"
<ucjoshi.88@gov.in>, "ANIL VERMA" <anil.verma21@gov.in>, "Mahinder Singh"
<mahinder.singh@nic.in>, "Sanjiv" <sanjiv.01@nic.in>, "Ashok Kumar Chawla"
<adv.japan@mea.gov.in>, "kyoko tomoda" <kyoko.tomoda@mofa.go.jp>, "jiro kodera-2"
<jiro.kodera-2@mofa.go.jp>, "junichiro suzuki" <junichiro.suzuki@mofa.go.jp>, "yuta hikichi"
<yuta.hikichi@mofa.go.jp>, "jpemb rao" <jpemb.rao@nd.mofa.go.jp>
Sent: Tuesday, February 20, 2024 2:37:42 PM
Subject: Utmost Urgent: Request letter from the Embassy of Japan in India



Office of Shri. Pralhad Joshi ji
Hon'ble Minister of Coal, Mines and Parliamentary Affairs
Ministry of Coal and Mines



Government of India



Dear Shri. Rahul Raichur ji,



 



Greetings from the Embassy of Japan in India!



On behalf of Mr. Junichiro Suzuki, First Secretary at the Embassy of Japan in India, I am writing you
this email.



 



Enclosed is a letter from H.E. Mr. SUZUKI Hiroshi, Ambassador of Japan to India, for the forethought
review of H.E. Mr. Pralhad Joshi, Hon'ble Minister of Coal, Mines and Parliamentary Affairs,
Government of India.



 



We respectfully request your kind self to deliver the attached letter to its highest destination, and look
forward to receiving an affirmative response from good offices at the earliest possible.



 



A word of your kind acknowledgment on receipt of this mail would be highly appreciated.



Best,



 



Julie Shekar 



Assistant Advisor (Economic)



Embassy of Japan in India 



50G, Shantipath, Chanakyapuri, 



New Delhi - 110021 



Ph: 011-46104781 (Direct), 46104610
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--
egkfuns'kd lfpoky; @ Director General Secretariat
Hkkjrh; ekud C;wjks @ Bureau of Indian Standards,
ekud Hkou] 9] cgknqj'kkg tQj ekxZ @ Manak Bhawan, 9, B.S. Zafar Marg,
ubZ fnYyh 110002 @ New Delhi 110 002
nwjHkk"k @ Phone : 011 23237991/23236980
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From : MTD MTD <mtd@bis.gov.in>
Subject : Fwd: Request to remove the requirement of Resistivity



Test from BIS Certification required for Copper Cathode
supply i.e. IS 191:2007.



To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>



Reply To : MTD MTD <mtd@bis.gov.in>



INFMMA
 



 



INDIAN NON-FERROUS METAL MANUFACTURERS’ASSOCIATION
 28/30, Anantwada, mumbai : 400002 tel. : 022-22014001  fax : 022-
22014003   E-MAIL : dkj2854@hotmail.com



_______________________________________________________________



President ‘s office: Agrawal Metal Works Pvt. Ltd, Jhajjar Road, Rewari (HR), Tel
: 01274-253401(4 Lines) Fax: 01274-254412 
 



Email MTDtcEIGHT Metallurgical Engineering Department



Fwd: Request to remove the requirement of Resistivity Test from BIS Certification
required for Copper Cathode supply i.e. IS 191:2007.



Wed, Feb 28, 2024 05:24 PM



Please discuss.



H(MTD)



From: infmma23@gmail.com
To: "MTD MTD" <mtd@bis.gov.in>
Cc: deepak@amwl.in, dkj2854@hotmail.com
Sent: Wednesday, February 28, 2024 4:44:26 PM
Subject: Request to remove the requirement of Resistivity Test from BIS Certification required
for Copper Cathode supply i.e. IS 191:2007.



Shri Vishal Rana
Member Secretary
MTD-8-BIS
Bureau of Indian Standards
9 Bahadur Shah Zafar Marg,
New Delhi-110002, India
 
Sub: Request to remove the requirement of Resistivity Test from BIS Certification required for
Copper Cathode supply i.e. IS 191:2007.



Respected Sir



This is in reference to the concerns raised by overseas Cathode Suppliers regarding requirement of Wire resistivity
Test for BIS Certification for copper cathode under IS 191:2007.



The BIS certification process for copper cathode includes a wire resistivity test as one of the essential
requirements. However, we believe that the said test is neither a fundamental nor a reliable indicator of the quality
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of copper cathode.



Although we agree that the said test of resistivity is an essential and reliable indicator in case of determining the
quality of copper wire, but it does not hold the equal value in case of copper cathode as it measures the resistance
of the copper wire to the flow of electric current. Therefore, we submit that copper cathode being a highly refined
product requires a different set of indicators/ tests to determine their purity like chemical analysis, visual
inspection, and electrical conductivity test.



Further, we submit that the said test may be useful in certain applications, but it cannot be accepted as an essential
factor/ test to justify the quality or purity of the copper cathode which is used to manufacture diverse end products
including Copper & Copper Alloys Sheets, Strips, Foils, Tubes etc.



We understand that Indian cathode producers are also having downstream manufacturing facilities to produce
Copper Rod/Wire however this may not be the situation with Cathode producers globally and thus they are unable
to appreciate the condition of wire resistivity test for Cathodes.



In light of the above, we request your kind office to absolve this hurdle by removing the mandatory requirement of
the resistivity test from the BIS certification i.e. 191:2007. We strongly believe that this will help in streamlining
the certification process, reduce costs and promote fair competition in the market.



Thank you for your time and consideration.



Regards,



 



D K Jain



President



INFMMA












Email IS 191 resistivity DK Jain.pdf
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From : dkj2854@hotmail.com
Subject : Suggestion to amend/ delete the clause relating to



Resistivity Test for Copper Cathode under IS 191:2007.
To : icdckolkata@gmail.com, umang@amwl.in,



ansudhakar@bhel.in, bhagwan paralkar
<bhagwan.paralkar@ismt.co.in>, anil kumar singh
<anil.kumar.singh@adityabirla.com>, BIKAS MANDAL
<bikas.mandal10@gov.in>, cqametichapur-
dgqa@gmail.com, rc1943@gmail.com, rishabh joshi
<rishabh.joshi@ieema.org>, ukjatia@indoswe.com,
quality@indoswe.com, mayur karmarkar
<mayur.karmarkar@copperalliance.org>, jyotish pande
<jyotish.pande@copperalliance.org>,
mraidelhi@mrai.org.in, jfs@rajhansimpex.com,
mayank@jainmetalgroup.com, rikab@mehta-group.com,
dkm@mehtatubes.com, ranadip bhaumik
<ranadip.bhaumik@rrglobal.com>, MTDtcEIGHT
Metallurgical Engineering Department
<mtd8@bis.gov.in>, Vishal Kumar Rana
<vkrana@bis.gov.in>



Email MTDtcEIGHT Metallurgical Engineering Department



Suggestion to amend/ delete the clause relating to Resistivity Test for Copper Cathode
under IS 191:2007.



Wed, Feb 28, 2024 08:44 PM



Shri Vishal Rana
Member Secretary
MTD-8-BIS
Bureau of Indian Standards



9 Bahadur Shah Zafar Marg,



New Delhi-110002, India
 
Sub: Suggestion to amend/delete clause no 9.2 relating to the Resistivity Test for
Copper Electrolytic Cathode under IS 191:2007.



Respected Sir,



Recently when QCO is being announced and likely to be implemented soon, a genuine concern has been raised by
overseas Cathode Manufacturers regarding the requirement of a Wire resistivity Test of 2mm dia
per clause no 9.2 for Copper Cathode under IS 191:2007.
I have also given a   serious thought to it and is of the view   that the Resistivity test is uncalled for and can be
considered for deletion.



The copper cathode being an Electrolytic refined product just requires chemical analysis & visual inspection, 



  Though, almost all Indian Cathode producers have downstream manufacturing facilities to produce Copper
Rod/Wire but this may not be the situation with all Cathode producers globally. .
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In light of the above, I suggest to reconsider the deletion of the  copper wire Resistivity test from the BIS
191:2007 for Cu CATH -1 as well as Cu CATH-2



 This would streamline the certification process for IMPORT of  Copper Cathodes from overseas manufacturers



Regards,



 



D K Jain



Agrawal Metal Works



Rewari Haryana



9811052164
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From : MTD MTD <mtd@bis.gov.in>
Subject : Fwd: Request Removal of Resistivity Test from Copper



Cathode BIS Certification
To : MTDtcEIGHT Metallurgical Engineering Department



<mtd8@bis.gov.in>
Reply To : MTD MTD <mtd@bis.gov.in>



Email MTDtcEIGHT Metallurgical Engineering Department



Fwd: Request Removal of Resistivity Test from Copper Cathode BIS Certification



Thu, Feb 29, 2024 05:11 PM
2 attachments



From: "DDG Labs" <scglabs@bis.gov.in>
To: "DDG Standardization II" <ddgsss@bis.gov.in>, "HEAD MTD" <hmtd@bis.gov.in>, "MTD
MTD" <mtd@bis.gov.in>
Cc: "LRMDBIS" <lrmd-bis@bis.gov.in>, "BIS LPPD" <lppd@bis.gov.in>
Sent: Thursday, February 29, 2024 5:07:41 PM
Subject: Fwd: Request Removal of Resistivity Test from Copper Cathode BIS Certification



From: "BIS DG Secretariat" <dg@bis.gov.in>
To: "DDG Labs" <scglabs@bis.gov.in>
Sent: Thursday, February 29, 2024 12:25:24 PM
Subject: Fwd: Request Removal of Resistivity Test from Copper Cathode BIS
Certification



From: info@bme.in
To: "BIS DG Secretariat" <dg@bis.gov.in>
Cc: president@bme.in
Sent: Wednesday, February 28, 2024 4:20:11 PM
Subject: Request Removal of Resistivity Test from Copper Cathode BIS Certification



To,
Shri Pramod Kumar Tiwari
Director General
Bureau of Indian Standards
 
Subject: Request Removal of Resistivity Test from Copper Cathode
BIS Certification.
 











3/5/24, 4:37 PM Email



https://email.gov.in/h/printmessage?id=18521&tz=Asia/Kolkata&xim=1 2/3



Dear Sir,
 
We introduce ourselves as one of the apex body of Non-ferrous Metal trade and
Industry in India representing MSME’s, Recyclers, traders, & large Industries.
 
It has been brought to our attention by some of our esteemed members that there is
mandatory requirement of Wire Resistivity Test for BIS Certification of Copper
Cathodes. However, we believe that this test is not a relevant or reliable indicator of
the quality of copper cathodes.
 
While we acknowledge the validity of the resistivity test in assessing the quality of
copper wire, it is not necessarily applicable to copper cathodes. Copper cathodes
undergo rigorous refinement processes, with their purity determined through various
means such as chemical analysis, visual inspection, and electrical conductivity
assessments. The resistivity test, designed to measure wire resistance to electric
current flow, does not adequately reflect the intricate quality and purity standards
crucial for copper cathodes, which are integral components in the production of
diverse end products like copper tapes and tubes. Therefore, the inclusion of this
specific test does not accurately gauge cathode quality.
 
Given these considerations, we earnestly request the removal of the resistivity test
from the BIS certification criteria for copper cathodes. We believe this adjustment will
streamline the certification process, curtail expenses, and foster equitable competition
within the market.
 
Your favorable consideration of our appeal would be greatly appreciated.
 
Thanking you,
 
Yours sincerely,



 
 
Sandeep T. Jain
PRESIDENT
BOMBAY METAL EXCHANGE LTD
93222 22552
president@bme.in



--
egkfuns'kd lfpoky; @ Director General Secretariat
Hkkjrh; ekud C;wjks @ Bureau of Indian Standards,
ekud Hkou] 9] cgknqj'kkg tQj ekxZ @ Manak Bhawan, 9, B.S. Zafar Marg,
ubZ fnYyh 110002 @ New Delhi 110 002
nwjHkk"k @ Phone : 011 23237991/23236980
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DG BIS 2802.pdf
186 KB 
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From : mayur karmarkar <mayur.karmarkar@copperalliance.org>
Subject : RE: Panel - Revision of IS 613


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


Cc : icdckolkata@gmail.com, jayanta ranasingh
<jayanta.ranasingh@adityabirla.com>, I Rajasekhar
<I.Rajasekhar@vedanta.co.in>


Email MTDtcEIGHT Metallurgical Engineering Department


RE: Panel - Revision of IS 613


Thu, Jan 18, 2024 02:09 PM
1 attachment


Dear Vishal,
May I propose to discontinue the following IS for avoiding overlapping / confusion with IS 613
& IS 12444
 
IS 9713: Hot rolled electrolytic copper wire rod for electrical conductors
 
Also propose a review for IS 9805: Specification for high conductivity casting. This users of
this standard as per the preface are electrode clamps for arc furnaces, conductor roll for high
tension switchgear, short circuiting rings of induction motor, coil lugs for electrical machines,
lance nozzle tips for L.D. process, copper hose, cooling rings for blast furnace, etc.
Alternatively, we may add this to the R&D project list.
 
Is it possible to take their feedback / relevance of these standards for respective ETDs?
 
Best Regards,
Mayur
 
 


 
 
 
From: Mayur Karmarkar
Sent: Thursday, January 18, 2024 1:36 PM
To: MTDtcEIGHT Metallurgical Engineering Department <mtd8@bis.gov.in>
Cc: icdckolkata@gmail.com; jayanta.ranasingh@adityabirla.com; I Rajasekhar
<I.Rajasekhar@vedanta.co.in>
Subject: Panel - Revision of IS 613
 
Dear Vishal,
Please find attached the proposed revision to IS 613.
Do let me know if you need further clarifications.
 
 
MAYUR KARMARKAR
Managing Director
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International Copper Association, India
A 1401-03, Kailash Business Park,
Veer Savarkar Road, Vikhroli (W)
Mumbai – 400079, India


copperindia.org | Phone: +91-22-49791396; Mobile +919820511151


 



https://copperindia.org/
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Delhi Office: 8th Floor, Parsvnath Capital Tower, Bhai Vir Singh Marg, Near Gole Market, New Delhi – 110001 


Ph: 011-2346 4547 | Mobile : 9990202708 | E-mail : ipcpassociation@hotmail.com 


 


 Sensitivity: Public (C4) 


To                                                                                                                       9th June,2023 


Mr Sanjiv Maini 


Bureau of Indian Standards, MTD8 


Government of India 


Manak Bhawan, New Delhi, 110002 


 


Subject:  IPCPA input on ‘Copper Blister’ and ‘Copper Anode’ standard 


 


Respected Sir/Ma’am,  


 
This is with reference to the proposed Quality standard in India for the materials ‘Copper Blister’ and 


‘Copper Anode’ which are the ‘Partially refined WIP stage materials’ in the production process to 


produce the Refined Copper.  


The refined copper production process (Smelting & Refining): 


 


Source: JX Nippon Mining & Metals 


 


▪ Copper Blister and Copper Anode are the ‘Partially refined WIP stage materials’ not the ‘Finished 


products’ as per the above flow chart (3rd & 4th stage respectively) of the Smelting & refining 


process to produce refined Copper.  


▪ The above ‘Partially refined WIP stage materials’ are being refined at final stage through 


electrorefining process to produce high purity refined copper named as Copper Cathode (HS Code 


– 74031100) of BIS standard (IS 191 Cath One). 


▪ Globally, the trade potential of both the materials are very minimal as are the WIP stage materials 


of smelting & refining process and its availability is very less being sourced from the suppliers who 


all just sell as a shape and don’t have any smelting &/or refining facility due to one of the reasons 


that high power cost in countries like Zambia, Congo etc. in Africa. 


▪ Both Blister and Anode being consumed worldwide by Copper Smelters having refining facility to 


produce refined copper. Indian Copper Smelters also import Blister Copper (HS Code -74020010) 


to consume in converting furnace stage is a technical requirement to control and balance thermal 


energy and also as a raw material to maximize the plant utilization like Global smelters. 


▪ Whereas the Copper Anode (HS Code- 74020090) imports to India by smelters is due to the 


temporary shutdown of one domestic smelter (Vedanta, Tuticorin) so to utilize the refinery 


capacity and to cater the domestic demand. This Anode import will be minimized once the 


Domestic smelting facilities are in full swing including the upcoming Kutch Copper smelter (Adani 


Group). 
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Delhi Office: 8th Floor, Parsvnath Capital Tower, Bhai Vir Singh Marg, Near Gole Market, New Delhi – 110001 


Ph: 011-2346 4547 | Mobile : 9990202708 | E-mail : ipcpassociation@hotmail.com 


 


 Sensitivity: Public (C4) 


▪ The physical appearance and the chemical composition of these materials are not consistent due 


to obvious reasons as being produced with different grades & composition of concentrates which 


even differs. 


▪ Composition of Blister and Anodes also varies due to wide variation in Copper Concentrate 


composition. The Copper Concentrate composition varies from mine to mine and even in same 


mine at different seam level. 


▪ Similarly, the physical appearance also varies and not necessarily that the shape is a ready input 


to fit the buyers’ plant design.  


We would like to bring to your notice that India is having annual capacity of 1000KT for Copper cathode 


and 1250KT for Copper wire rod at present which is going to be 1500KT for both Copper cathode and 


wire rod by the year 2024 with capacity addition of Kutch Copper (Adani Group).  


When the demand of refined copper is going to increase four-fold in coming years and most of the 


countries have already recognized Copper as a critical resource for them on other side is an advantage 


for the country like India that already have such a large-scale capacity to meet the future domestic 


demand due to green energy transition and Emerging technologies. Such a large-scale capacity of India 


for this high value traded commodity is not available in any of our neighboring countries except China, 


Japan, Indonesia and S Korea. 


This is also true that the Indian upstream refined copper producers ensure the country become self-


sufficient despite the non-availability of the basic raw mineral (Copper Concentrate) in India and 


close to 96% of the requirement is being imported mostly from the far western countries like Chile, 


Brazil, Canada etc.  


The industry has already requested the Government to facilitate the raw materials like Copper 


Concentrate and Copper Blister with duty relaxation (NIL duty) for Domestic Copper smelters to 


compete with the established Global players who all are procuring these raw materials at zero duty 


for their consumption. 


So, our submission is that there is no need to make any standard for these intermediate partially 


refined WIP stage materials during Copper Smelting & Refining Process as are not consistent in its 


physical and chemical composition perhaps is the reason that there are no global standards for these 


materials. 


 


With Sincere Regards, 


 


I. Raja Sekhar  


General Secretary  


IPCPA 
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Bureau of Indian Standards 


Office Order 


 


Ref: P&C/97                                                                                                         08 April 2021 


 


With a view to bring in greater efficiency in the standard formulation and revision work in 


BIS, Speed, Skill and Scale as a part of the structural reform in BIS approved by the Executive 


Committee in its 148th meeting, following guidelines are issued: 


 


1. 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.  


 
2. It shall be the responsibility of the Divisional Council to decide the size of a Sectional 


Committee and to ensure the inclusion of right persons as its members. Every 


Divisional Council shall constitute Search Committee with 3 or 4 of its members to 


recommend the persons to be included in a Sectional Committee.  


 


3. If a member fails to attend two consecutive meetings 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.  


 


4. If a member nominated by a Government Organisation is found to be irregular in 


attending the meeting, the intimation should also be sent to the Head of the 


Organisation.  


 


5. The Sectional Committees shall follow the system of quarterly meetings to be held 


preferably in the first month of the quarter on a date decided by the Chairperson of the 


Sectional Committee. As far as possible, the date of the next meeting shall be fixed in 


the Committee’s meeting itself or else, the date fixed by the Chairperson must be 


communicated to the members at least one month in advance along with the agenda 


items likely to come up for the discussions.  


 


6. Sectional Committee meetings shall as far as possible to be held in virtual mode and all 


the communication with the members, including the agenda and minutes of the meeting 







should take place through Standardisation Portal only. The Chairperson of the Sectional 


Committee can, however, decide if it is desirable to have a physical meeting or a 


meeting in hybrid mode (both physical and virtual). 


 


7. It shall be mandatory to prescribed stage-wise timelines (approval of the proposal, 


circulation of preliminary draft, circulation of wide circulation draft and publication of 


standard) in respect of each of the proposals received for the formulation of new 


standards of revision of the existing standards. This will help the Committee track the 


progress of the work.  


 


8. Standardisation portal has provisions for both recording the date of the Sectional 


Committee meetings and timelines for each of the proposals for the 


formulation/revision of standards.   


 


9. There are approximately 4000 standards to be reviewed every year. 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: 


(a) Study and analysis of relevant international standards. 


(b) Literature survey on the subject.  


(c) Interaction with the industry on the changes in the technologies, manufacturing 


processes or test methods.  


(d) Visit to leading manufacturing units for the firsthand information on the 


manufacturing processes. 


(e) Interaction with BIS officers and labs for feedback on certification and test method 


related issues.  


 


10. 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 organisation 


thereunder. The Sectional Committee shall decide the individuals or organisations to 


be assigned Action Research projects.  


 


11. Review of standards shall be taken up through the Review Module of the 


Standardization Portal. 


 


12. Sub-committees and working panel play an important role in the formulation and 


revision of standards. It should be ensured that they are created with right kind of 


persons and with well-articulated scope of work and time frame for the completion of 


the work.  


 







13. To ensure required support to the Sectional Committee, it will be ensured that one 


Scientific Officer of BIS does not have to deal with 30 standards in a year. In addition, 


no BIS scientist will be the Member Secretary of more than 03 Sectional Committees.  


 


14. The individual experts or Sub-committees and Working Panels having been assigned 


the task of preparing the Preliminary Draft for a new standard or Review Document for 


an existing standard shall be provided secretarial assistance as and when required by 


them.  


 


15. There shall be a fully automated Resource Centre to help the Sectional Committees and 


others associated with standardisation work with information and documents required 


by them.  


 


16. Quality of standards depends a lot on in the process of consultation. The Member 


Secretary of the Sectional Committee under the guidance of the Chairperson shall make 


sincere endeavors to involve all the potential stakeholders and interested parties in 


consultation on draft standards. The Preliminary Draft or the Review Documents are 


normally circulated to the members of the Sectional Committee only, but if it is felt 


necessary, it can be shared with others in consultation with the Chairperson of the 


Sectional Committee.  


 


17. For a proposal to be taken up for formulation or revision of a standard, it must be 


submitted through the Standardisation Portal and with adequate justification in support 


of the proposed standard. Proposals which are in the nature of a wish list and do not 


have the required justification shall be returned to the sender forthwith for resubmission 


in the desired manner. If the proposal was received from Ministry, the communication 


should go from DDG and in all other cases from the Head of Department.  


 


These guidelines come into force with immediate effect and shall be followed scrupulously 


and sincerely by all concerned. DDGS will bring all the instances of deviation from the 


guidelines to the notice of the DG in the monthly review meetings.  


 


This issues with the directions of DG, BIS. 


 


 


 


Head (P&C) 
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		Sl No.

		Subject /Title

		Document /IS No. 

		Month and stage(s) to be completed during 2022-23

		Remark

		Status 



		

		

		

		P-Draft

		WC- Draft

		F-Draft

		

		



		1

		Specification for copper commutator bar Second Revision

		IS 5885: 1977

		December, 2022

		June,2023

		October,2023

		The committee decided to send the draft document for Wide circulation

		Doc. is under Wide Circulation



		2

		Specification for cast copper tuyere

		IS 8859: 1978

		December, 2022

		June,2023

		October,2023

		The committee in its 23rd meeting decided to send the draft document for printing.

		Doc. is sent for printing.



		3

		Specification for brass strip and foil for deep drawing

		IS 3168: 1981

		December, 2022

		June,2023

		October,2023

		The committee in its 23rd meeting decided to send the draft document for printing.

		Doc. is sent for printing.



		4

		Specification for copper and copper alloy rolled plates for condensers and heat exchangers

		IS 8362: 1977

		December, 2022

		June,2023

		October,2023

		The committee decided to send the draft document for Wide circulation

		Doc. is under Wide Circulation



		5

		Specification for copper base alloys for marine propellers

		IS 8631: 1977

		December, 2022

		June,2023

		October,2023

		The committee in its 23rd meeting decided to send the draft document for printing.

		Doc. is sent for printing.



		6

		Copper and copper alloy forging stock and forgings                                               (second revision)

		IS 6912 : 2005

		December, 2022

		June,2023

		October,2023

		The committee decided to send the draft document for Wide circulation

		Doc. is under Wide Circulation



		7

		Phosphor bronze rods and bars (Second Revision) 

		IS 7811 : 2019

		

		

		

		The committee in its 23rd meeting decided to reaffirm the standard.

		Reaffirmed on 10th October 2023



		8

		Copper Alloys - Ammonia Test for Stress Corrosion Resistance

		IS 16872 : 2019
/ISO 6957:1988

		

		

		

		The committee in its 23rd meeting decided to reaffirm the standard.

		Reaffirmed on 10th  October 2023



		9

		Copper and brass strips foils for radiator cores - Specification (Third Revision)

		IS 3331 

		

		

		

		The committee in its 23rd meeting decided to send the draft document for wide circulation for the period of 30 days.

		The document is under wide circulation.



		10

		Copper Alloy Ingots and Castings - Specification

(Fifth Revision)

		IS 28

		

		

		

		The committee in its 23rd meeting decided to send the draft document for wide circulation for the period of 30 days.

		The document is under wide circulation.
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मानक समन्वय एवं ननगरानी ववभाग 
 
हमारा संदभभ: एस सी एम डी/ जी–4       09-09-2023 
 
ववषय: मानकों के ननर्ाारण और समीक्षा के लिए अनुसंर्ान एवं ववकास पररयोजनाओं के लिए दिशाननिेश 
 


 
ईसी द्वारा ववधर्वत अनुमोदित 'मानकों के ननर्ाभरण और समीक्षा के लिए अनुसंर्ान एवं ववकास 
पररयोजनाओं के लिए ददशाननदेश' को अनुपािन के लिए सभी तकनीकी ववभागों में पररचालित ककया 
गया है। 
 
इस संबंर् में उपयोग ककए जाने वािे 'अनुसंर्ान एवं ववकास पररयोजनाओं के लिए संदभभ की शर्तों का 
टेम्पिेट' भी संिग्न है। 
  


(ए के बेरा)  
प्रमुख, मानक समन्वय एवं ननगरानी ववभाग 


 


उपमहाननिेशक (आई आर, एस सी एम एवं एम एस सी)  
 
सभी तकनीकी वेभागों को पररचालित 


 


STANDARDS COORDINATION AND MONITORING DEPARTMENT 


 


Our Ref SCMD/G-4                   09-09-2023 


 


Subject: Guidelines for Research & Development Projects for Formulation and Review of 


Standards 


 


 


The revised ‘Guidelines for Research & Development Projects for Formulation and 


Review of Standards’ duly approved by EC is circulated to all Technical Departments for 


compliance. 


 


The ‘Template for the Terms of Reference for the R&D Projects’ to be used in this regard 


is also attached. 


 


 


(A K Bera)  


  HSCMD 


DDG (IR, SCM & MSC) 


 


Circulated to All Technical Departments 
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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 The duration 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. 


 


3.5 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 In respect 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 In respect 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: 


Sl 


No. 


Criteria Max. 


Marks 


Score by 


REC 


1 Profile of key individual/individuals to be associated with the 


research project 


10  


2 Experience of the individual/organisation in conducting 


research projects in the relevant discipline 


20  


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 


b)   Name: 


Sex  


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 


agency 


Title of the 


project and 


reference number 


Duration (from 


mm/yyyy to 


mm/yyyy) 


Percentage of time devoted 


/being devoted/to be 


devoted, in man months 


Amount in 


lakh Rs. 


 


 


    







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: 


 


I certify that all the details declared here are correct and 


complete. 


 


Signature of Project leader 


 


 


Date: 


 


 


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. 


c) 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.g., if the highest technical marks is 90 then “Technical 


Score” is (90/90) × 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 as per the Combined Score will be selected for award of Research Project.
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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) First instalment 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): 


 


Name of equipment Cost Supplier 


Date of purchase/ 


placing order for 


each item of 


equipment 


  


 


  


 


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 


applicable) 


Total 


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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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) 


 


 


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


 


2.    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. 


 


3.    Scope: Mention the scope of the project. 


 


4.    Expected Deliverables: Mention the outcome of the project. 


 


5.    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. 


 


6.    Requirement for the CVs: 


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


 


7.    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. 


 


8.    Support BIS will Provide:  


Indicate the support BIS may provide in terms of the standards, other publications, 


information regarding manufacturers and labs etc. 


 






image11.emf
TOR for R&D IS  10757.docx


TOR for R&D IS 10757.docx
Title: 

Study of grades and chemical, and mechanical properties of nickel silver rods and bars

1. Background: 

1.1 Nickel copper (also known as german silver)rods and bars are widely used in the field of hardware for manufacture of rivets, nuts, bolts, small screws and also used in electrical machinery and apparatus, medical apparatus, camera parts, optical instruments. A major property of nickel-silver alloys is their colour which ranges from a soft ivory to silvery white 

1.2 There is an Indian standard IS 10757 : 1983 “Specification for nickel silver rods and bars” which mentions five grades of nickel silver. This is a very old specification and in the last 30 years there have been a lot of technological advancements leading to new grades being developed along with more stringent chemical physical and mechanical properties of these grades. Thus, in addition to the grades mentioned in the current specification, there are other grades being manufactured and used in the industry.

1.3 It was felt that a R&D project may be undertaken to identify all such possible grades of the nickel silver rods and bars and verify their chemical, physical and mechanical properties. This study will assist in the upgradation and revision of 10757 : 1983. This standard can be accessed from https://standardsbis.bsbedge.com/ 

2. Objective:

To collect relevant data and information from both primary and secondary sources in regard to quality requirements (chemical, physical, and mechanical properties) of grades of nickel silver rods and bars. 

3. Scope:

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



3.2 Collect data of the manufacturing base of the product.

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

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

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

3.3.4 Manufacturing process,

3.3.5 In process quality checks

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Testing facilities in the plant  

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

3.3.11 Waste recycling 

3.4 Identify and visit the laboratories 

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

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

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

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

4.2.1 observe the manufacturing process, 

4.2.2 examine in-process control measures, 

4.2.3 conduct focussed group discussion with quality personnel

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

4.2.5 test sample of the grades in factory and draw  samples of the grades and get it tested in NABL accredited laboratories 

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

e. accreditation status

4.4 Visit the identified importers and exporters and collect data as mentioned in the scope through a questionnaire 

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

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

5. Sampling plan:

[bookmark: _heading=h.1fob9te]5.1 Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested for all the tests mentioned in current specification and any other tests as identified from literature survey/visit to manufacturer, users and importer

5.3 Samples may be drawn from manufacturers, users, importers and market.

[bookmark: _heading=h.3znysh7]5.4 Two users of the product shall be visited.

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

6. Deliverables:

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

[bookmark: _heading=h.gjdgxs]6.2 Questionnaire, discussion, visit reports, test reports to be appended with the final project report

7. Timeline:

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



		Sr No 

		 Stage 

		Time from date of award of project (cumulative)



		1

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

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month 





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

8. Support BIS will provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual 

· Details of BIS and BIS recognized laboratories.

[bookmark: _heading=h.2et92p0]9. Relevant sectional committee and Nodal officer from BIS

Sectional committee:  

MTD 08 (Ores and Feed Stock for Copper and copper alloys, their Metals/ Alloys and Products Sectional Committee)

Nodal officer:

Mr Vishal Kumar Rana, Scientist B/ Assistant Director – Member Secretary MTD 08, 

Email: mtd8@bis.gov.in      Mobile:
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TOR MTD 8 IS 14340.docx
[bookmark: _heading=h.gjdgxs]                                  TERMS OF REFERENCE FOR THE R&D PROJECT

Title: 

Study of grades and chemical, mechanical, physical and electrical properties of copper alloys used in current carrying parts in electrical wiring accessories 



1. Background: 

1.1 Copper alloy (especially brass) components are widely used as current carrying parts in electrical wiring household accessories. Taking into consideration the safety and quality required for electrical components it is important that the material to be used for making these current carrying parts be of required quality and standard. Hence, it is important to identify all such possible grades of the material to be used for this application and verify their chemical, mechanical and electrical properties. 

1.2 There is an Indian standard IS 14340 : 1996 “Brass for current carrying parts in electrical wiring accessories – Specification” which mentions two grades of brass used to make current carrying parts. This project is aimed at upgrading this specification by inclusion of new grades which are currently being used in the electrical industry. This standard can be accessed from https://standardsbis.bsbedge.com/ 

2. Objective:

To collect relevant data and information from primary and secondary sources for quality requirements (chemical, mechanical, physical and electrical properties) of copper alloy grades used in current carrying parts.

3. Scope:

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

3.2 Collect data of the manufacturing base of the product.

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

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

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

3.3.4 Manufacturing process,

3.3.5 In process quality checks

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Testing facilities in the plant  

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

3.3.11 Waste recycling 

3.4 Identify and visit the laboratories

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

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

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

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

4.2.1 observe the manufacturing process, 

4.2.2 examine in-process control measures, 

4.2.3 conduct focussed group discussion with quality personnel

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

4.2.5 test sample of the grades in factory and draw  samples of the grades and get it tested in NABL accredited laboratories 

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

e. accreditation status

4.4 Visit the identified importers and exporters and collect data as mentioned in the scope through a questionnaire 

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

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

5. Sampling plan:

[bookmark: _heading=h.1fob9te]5.1 Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested for all the tests mentioned in current specification and any other tests as identified from literature survey/visit to manufacturer, users and importer

5.3 Samples may be drawn from manufacturers, users, importers and market.

5.4 Two users of the product shall be visited.

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

6. Deliverables:

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

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

7. Timeline:

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



		Sr No 

		 Stage 

		Time from date of award of project (cumulative)



		1

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

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month 





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

8. Support BIS will provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual 

· Details of BIS and BIS recognized laboratories.

[bookmark: _heading=h.3znysh7]9. Relevant sectional committee and Nodal officer from BIS

Sectional committee:  

MTD 08 (Ores and Feed Stock for Copper and copper alloys, their Metals/ Alloys and Products Sectional Committee)

Nodal officer:

Mr Vishal Kumar Rana, Scientist B/ Assistant Director – Member Secretary MTD 08, 

Email: mtd8@bis.gov.in      Mobile: 
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[bookmark: _heading=h.gjdgxs]                                  TERMS OF REFERENCE FOR THE R&D PROJECT

Title: 

Study of grades and its chemical, physical and mechanical properties of copper tubes for general engineering purposes.



1. Background: 

[bookmark: _heading=h.30j0zll]1.1 Copper tubes are widely used for condensers and heat exchangers because of their high thermal conductivity, excellent corrosion resistance and ease of fabrication but there are other general engineering applications also such as transporting fluids (water, oil, and chemicals) in industrial or manufacturing processes, automotive applications, general fabrication, water heaters and fabrication of some components like fittings, connectors, for which copper tubes are used. 

[bookmark: _heading=h.s913mrmx369k]1.2. The quality of these copper tubes plays a vital role in determining its efficient and safe use for various applications. There is an Indian standard IS 2501: 1995 “Solid drawn copper tubes for general engineering purposes – Specification (third revision)” which mentions five grades of copper tubes used for general engineering purposes. This is a very old specification and in the last 30 years there have been a lot of technological advancements leading to new grades being developed along with more stringent chemical physical and mechanical properties of these grades. Thus in addition to the grades mentioned in the current specification, there are other grades being manufactured and used in the industry.

[bookmark: _heading=h.stw5z9idi8jm]1.3   It was felt that a R&D project may be undertaken to identify all such possible grades of the copper tubes to be used for general engineering applications and verify their chemical, physical and mechanical properties. This study will assist in the upgradation and revision of 2501: 1995. This standard can be accessed from https://standardsbis.bsbedge.com/

2. Objective:

To collect relevant data and information from primary and secondary sources for quality requirements (chemical, physical and mechanical properties) of copper tube grades used for general engineering purposes.

3. Scope:

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

3.2 Collect data of the manufacturing base of the product.

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

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

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

3.3.4 Manufacturing process,

3.3.5 In process quality checks

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Testing facilities in the plant  

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

3.3.11 Waste recycling 

3.4 Identify and visit the laboratories 

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

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

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

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

4.2.1 observe the manufacturing process, 

4.2.2 examine in-process control measures, 

4.2.3 conduct focussed group discussion with quality personnel

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

4.2.5 test sample of the grades in factory and draw  samples of the grades and get it tested in NABL accredited laboratories 

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

e. accreditation status

4.4 Visit the identified importers and exporters and collect data as mentioned in the scope through a questionnaire 

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

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

5. Sampling plan:

[bookmark: _heading=h.1fob9te]5.1 Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested for all the tests mentioned in current specification and any other tests as identified from literature survey/visit to manufacturer, users and importer

5.3 Samples may be drawn from manufacturers, users, importers and market.

[bookmark: _heading=h.3znysh7]5.4 Two users of the product shall be visited.

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

6. Deliverables:

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

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

7. Timeline:

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

		Sr No 

		 Stage 

		Time from date of award of project (cumulative)



		1

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

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month 





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

8. Support BIS will provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual 

· Details of BIS and BIS recognized laboratories.

[bookmark: _heading=h.2et92p0]9. Relevant sectional committee and Nodal officer from BIS

Sectional committee:  

MTD 08 (Ores and Feed Stock for Copper and copper alloys, their Metals/ Alloys and Products Sectional Committee)

Nodal officer:

Mr Vishal Kumar Rana, Scientist B/ Assistant Director – Member Secretary MTD 08, 

Email: mtd8@bis.gov.in      Mobile: 
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[bookmark: _heading=h.gjdgxs]                                  TERMS OF REFERENCE FOR THE R&D PROJECT

Title: 

[bookmark: _heading=h.30j0zll]Study of grades and its chemical, physical and mechanical properties of copper rods and bars used for general engineering purposes. 

[bookmark: _heading=h.fogdrpee85gd]

1. Background: 

1.1 Copper rods and bars are used as raw material for making conductor wire rods and wires which are used for electrical applications, yet there are other grades of copper rods and bars which are used for general engineering applications such as to make rivets, screws, bolts, hooks, fasteners, buckles, springs, for construction, automobiles and machine components. 

1.2 For controlling the quality of products manufactured from copper rods and bars it is important that grades of copper rods and bars should possess suitable material properties. There is an Indian standard IS 4171 : 1983 “Specification for copper rods and bars for general engineering purposes” which mentions one grade of copper used for general engineering purpose. This is a very old specification and in the last 30 years there have been a lot of technological advancements leading to new grades being developed along with more stringent chemical physical and mechanical properties of these grades. Thus in addition to the grades mentioned in the current specification, there are other grades being manufactured and used in the industry.

1.3 It was felt that a R&D project may be undertaken to identify all such possible grades of the rods and bars to be used for general engineering applications, which are currently being manufactured and traded in the country and verify their chemical, physical and mechanical properties. This study will assist in the upgradation and revision of 2501: 1995. This standard can be accessed from https://standardsbis.bsbedge.com/

2. Objective:

To collect relevant data and information from primary and secondary sources for quality requirements (chemical, physical and mechanical properties) of grades of copper rods and bars used for general engineering purposes.

3. Scope:

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

3.2 Collect data of the manufacturing base of the product.

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

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

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

3.3.4 Manufacturing process,

3.3.5 In process quality checks

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Testing facilities in the plant  

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

3.3.11 Waste recycling 

3.4 Identify and visit the laboratories

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

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

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

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

4.2.1 observe the manufacturing process, 

4.2.2 examine in-process control measures, 

4.2.3 conduct focussed group discussion with quality personnel

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

4.2.5 test sample of the grades in factory and draw  samples of the grades and get it tested in NABL accredited laboratories 

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

e. accreditation status

4.4 Visit the identified importers and exporters and collect data as mentioned in the scope through a questionnaire 

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

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

5. Sampling plan:

[bookmark: _heading=h.1fob9te]5.1 Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested for all the tests mentioned in current specification and any other tests as identified from literature survey/visit to manufacturer, users and importer

5.3 Samples may be drawn from manufacturers, users, importers and market.

[bookmark: _heading=h.3znysh7]5.4 Two users of the product shall be visited.

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

6. Deliverables:

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

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

7. Timeline:

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

		Sr No 

		 Stage 

		Time from date of award of project (cumulative)



		1

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

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month 





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

8. Support BIS will provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual 

· Details of BIS and BIS recognized laboratories.

[bookmark: _heading=h.2et92p0]9. Relevant sectional committee and Nodal officer from BIS

Sectional committee:  

MTD 08 (Ores and Feed Stock for Copper and copper alloys, their Metals/ Alloys and Products Sectional Committee)

Nodal officer:

Mr Vishal Kumar Rana, Scientist B/ Assistant Director – Member Secretary MTD 08, 

Email: mtd8@bis.gov.in      Mobile: 
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[bookmark: _heading=h.gjdgxs]                                  TERMS OF REFERENCE FOR THE R&D PROJECT

Title: 

Study of grades and its chemical, electrical and mechanical properties of copper wires used for electrical purposes.



1. Background: 

[bookmark: _heading=h.30j0zll]1.1. Copper wire is widely used in various electrical applications due to its excellent conductivity, ductility, and corrosion resistance. Some key electrical applications of copper wire include electrical wiring, power distribution, heating components, grounding systems motors, generators, transformers, busbars and conductors. 

[bookmark: _heading=h.ns1o2j33bu9t]1.2. Taking into consideration the quality and safety of products required for these applications it is important that the material to be used for making these products i.e. copper wires shall be of required quality and standard. Hence, it is important to identify all such possible grades of copper wires used for electrical purposes and verify their chemical, electrical and mechanical properties. 

1.3. It was felt that a R&D project may be undertaken to identify all such possible grades of the copper wires to be used for electrical applications   and verify their chemical, physical and mechanical properties. This study will assist in formulating an Indian Standard on the above mentioned subject and this specification may then be used by the Indian industry to manufacture, trade or purchase copper wires of required quality and standard.

2. Objective:

To collect relevant data and information from primary and secondary sources for quality requirements (chemical, electrical, physical and mechanical properties) of copper wires used for electrical applications.

3. Scope:

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

3.2 Collect data of the manufacturing base of the product.

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

3.3.1 Types of Raw material used

3.3.2 Varieties/grades manufactured 

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

3.3.4 Manufacturing process,

3.3.5 In process quality checks

3.3.6 Test facilities and test methods used 

3.3.7 Marking and labelling being done

3.3.8 Packaging requirement 

3.3.9 Testing facilities in the plant  

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

3.3.11 Waste recycling 

3.4 Identify and visit the laboratories

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

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

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

4. Methodology:     

4.1 Study the literature and analyse the findings.

4.2 Visit the manufacturing unit and

4.2.1 observe the manufacturing process, 

4.2.2 examine in-process control measures, 

4.2.3 conduct focussed group discussion with quality personnel

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

4.2.5 test sample of the grades in factory and draw  samples of the grades and get it tested in NABL accredited laboratories 

4.3 Visit laboratories and make report on

a. test equipment required 

b. test method being used

c. testing charges 

d. testing time required.

e. accreditation status

4.4 Visit the identified importers and exporters and collect data as mentioned in the scope through a questionnaire 

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

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

5. Sampling plan:

[bookmark: _heading=h.1fob9te]5.1 Two manufacturers from each large, small and micro scale shall be visited.

5.2 Three samples for each grade shall be tested for all the tests mentioned in current specification and any other tests as identified from literature survey/visit to manufacturer, users and importer

5.3 Samples may be drawn from manufacturers, users, importers and market.

[bookmark: _heading=h.3znysh7]5.4 Two users of the product shall be visited.

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

6. Deliverables:

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

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

7. Timeline:

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

		Sr No 

		 Stage 

		Time from date of award of project (cumulative)



		1

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

		1 month



		2

		Visit to manufacturers, testing

laboratories, users and importers and exporters and data collection

		2 month



		3

		Preparation and submission of first draft report to BIS

		2.5 month



		4

		Submission of final project report



		 3 month 





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

8. Support BIS will provide:

· National /international standard relevant to the project

· Details of BIS Licensees details.

· Product manual 

· Details of BIS and BIS recognized laboratories.

[bookmark: _heading=h.2et92p0]9. Relevant sectional committee and Nodal officer from BIS

Sectional committee:  

MTD 08 (Ores and Feed Stock for Copper and copper alloys, their Metals/ Alloys and Products Sectional Committee)

Nodal officer:

Mr Vishal Kumar Rana, Scientist B/ Assistant Director – Member Secretary MTD 08, 

Email: mtd8@bis.gov.in      Mobile: 
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From : divya@rashtriyametal.com


Subject : RE: [ATP - Suspicious] Meeting no. 2 for the
discussion on TOR on Copper wires used for
electrical purposes


To : MTDtcEIGHT Metallurgical Engineering
Department <mtd8@bis.gov.in>


Cc : icdckolkata@gmail.com


Reply To : divya@rashtriyametal.com


Email MTDtcEIGHT Metallurgical Engineering Department


RE: [ATP - Suspicious] Meeting no. 2 for the discussion on TOR on Copper wires
used for electrical purposes


Thu, Jan 11, 2024 04:51 PM


Mr. Vishal,


In light of the meeting of 09th Jan’24, I have following observations & queries which maybe


addressed before or during the next meeting –


1. Which Company/Institute/Association has proposed these five R&D projects?


1.  IS 10757: 1983 - Specification for nickel silver rods and bars 
2.  IS 14340 : 1996 - Brass for current carrying parts in electrical wiring accessories
– Specification
3.  IS 2501 : 1995 - Solid drawn copper tubes for general engineering purposes –
Specification (third revision)
4.  IS 4171 : 1983 - Specification for copper rods and bars for general engineering
purposes
5.  Copper wires used for electrical purposes.


(2) In each document the data sought after Pt 3.3.2, are proprietary in nature and manufacturers
may not part with the information. Besides, these data have no relevance to a Technical R &
D study. Such data is useful for a Commercial Market Survey. In my opinion, BIS is a
Technical forum and the matters discussed here should be restricted to Technical content
only. This will uphold the sanctity of R & D. There are separate agencies in market to under
take up Commercial Surveys.


3. Industry will not be open to Visits to their manufacturing facilities, QA labs, Finished
goods Dispatch section etc by other industries of their field. This was noticed last year also
during the factory visits of representatives of Ministry of Mines, JNARDDC and other
Associations under AKAM, wherein representatives of related industries were not allowed
by the host factory.


I stongly feel that all the five documents should be redrafted and TOR related to only Technical
content must be included in it.


Email https://email.gov.in/h/printmessage?id=17566&tz=Asia/Kolkata&xim=1
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With regards,


Divya Pandya
RASHTRIYA METAL INDUSTRIES LIMITED
MUMBAI
Landline: + 91 22 62783000
Mobile: + 91 9769312967


From: MTDtcEIGHT Metallurgical Engineering Department <mtd8@bis.gov.in>
Sent: Tuesday, January 9, 2024 5:35 PM
To: icdckolkata@gmail.com; dkj2854@hotmail.com; umang@amwl.in;
ansudhakar@bhel.in; bhagwan paralkar <bhagwan.paralkar@ismt.co.in>; anil kumar
singh <anil.kumar.singh@adityabirla.com>; BIKAS MANDAL <bikas.mandal10@gov.in>;
cqametichapur-dgqa@gmail.com; rc1943@gmail.com; rishabh joshi
<rishabh.joshi@ieema.org>; ukjatia@indoswe.com; quality@indoswe.com; mayur
karmarkar <mayur.karmarkar@copperalliance.org>; jyotish pande
<jyotish.pande@copperalliance.org>; mraidelhi@mrai.org.in; jfs@rajhansimpex.com;
mayank@jainmetalgroup.com; rikab@mehta-group.com; dkm@mehtatubes.com;
ranadip bhaumik <ranadip.bhaumik@rrglobal.com>; ronak bhatt
<ronak.bhatt@rrglobal.com>; divya@rashtriyametal.com; sjain@sarucopper.com;
nitish@sarucopper.com; i rajasekhar <i.rajasekhar@vedanta.co.in>; shanmugavel
prabhahar <shanmugavel.prabhahar@vedanta.co.in>; vanazpune@gmail.com;
lab@vanaz.com
Subject: [ATP - Suspicious] Meeting no. 2 for the discussion on TOR on Copper wires
used for electrical purposes


Dear Members,


This is with the reference to the subject mentioned above, it is to inform that during the
meeting held on 9th January 2024, the committee members requested member
secretary to give some more time to suggest modifications on TOR on "Copper wires
used for electrical purposes".


Hence, the committee is requested to suggest modifications/ comments on the above
mentioned TOR before 16th January 2024.


Also, the meeting is organized to finalize this TOR on 17th January 2024.


Following are the details of the meeting:


Meeting Date : 17th January 2024
Meeting Timings : 3 pm onwards
Meeting Link : https://bismanak.webex.com/bismanak


Email https://email.gov.in/h/printmessage?id=17566&tz=Asia/Kolkata&xim=1
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https://bismanak.webex.com/bismanak/j.php?MTID=m82ffa1e63354037ee66bd4375fa3af34

https://bismanak.webex.com/bismanak/j.php?MTID=m82ffa1e63354037ee66bd4375fa3af34





/j.php?MTID=m82ffa1e63354037ee66bd4375fa3af34
Meeting Id : 2510 306 0940
Meeting Password : mtd8


TOR on "Copper wires used for electrical purposes" is attached as an attachment to this
mail.


Regards
िवशाल कुमार राणा/Vishal Kumar Rana
वै�ािनक 'बी' (धातुकम� इंजीिनय�रंग िवभाग)
Scientist 'B'(Metallurgical Engineering Department)
सद� सिचव, एम.टी.डी. 08
Member Secretary, MTD 08
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3/5/24, 5:41 PM Email


https://email.gov.in/h/printmessage?id=18003&tz=Asia/Kolkata&xim=1 1/4


From : Central Marks Department II <cmd2@bis.gov.in>
Subject : Re: LICENSES UNDR IS 10773 - FILE REF NO - 4102648


To : MTD MTD <mtd@bis.gov.in>, MTDtcEIGHT Metallurgical
Engineering Department <mtd8@bis.gov.in>


Email MTDtcEIGHT Metallurgical Engineering Department


Re: LICENSES UNDR IS 10773 - FILE REF NO - 4102648


Thu, Feb 08, 2024 05:03 PM
2 attachments


Sir,


This has reference to the trailing email received from M/s Mettube Copper India Pvt.Ltd, India
regarding coverage of sizes of tubes ,other than the standard sizes specified in IS 5493:1981,
(referred by IS 10773:1995 for dimensions of tubes) under IS 10773:1995.


In this regard, MTD is requested to kindly offer their inputs on the matter, please.


Regards,


Shivam Ahuja
Sc.C.(CMD-2)


From: "vineet singh" <vineet.singh@mettubeindia.com>
To: "DDG Certification" <scgc@bis.gov.in>, "Central Marks Department II"
<cmd2@bis.gov.in>, "MTD MTD" <mtd@bis.gov.in>
Cc: mittal@mettube.com, Gurlhosur@mettube.com, ajit@mettube.com,
Aravinda@mettube.com, srikanth@mettube.com, singh@mettube.com
Sent: Monday, January 29, 2024 4:45:38 PM
Subject: RE: LICENSES UNDR IS 10773 - FILE REF NO - 4102648


Date: 29th Jan 2024
 
To,
Shri. H.J.S Pasricha
Scientist F & DDG (Certification & CSMD)
Bureau of Indian Standards
 
Sub:- request for meeting to discuss reg. different interpretation under IS 10773 and issue resolution.
 
Sir,
 
It was a pleasure talking to you over call. Thank you for hearing the concern and your kind consideration to look
into the matter.
 
Further, since the issue is critical of having impact on market dynamics, we humbly request you to please grant a
meeting to discuss this matter to reach issue resolution at your earliest convenience. MetTube President & CEO
of Mr. Raghav Mittal himself and other representatives would like to call on you in this regard, either for a
physical meeting or virtual meeting as per your convenience on an early date as per your advise.
 
Thanking You.
 
Yours Sincerely,
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Warm Regards,
  Vineet Singh


DGM - Marketing | MetTube Copper India Pvt. Ltd.
+91 9555787822
vineet.singh@mettubeindia.com
SM-9/5 Sanand G.I.D.C., Phase-II,
Sanand, Ahmedabad-382170, Gujarat, India.
www.mettube.com


 
 
 
From: Gurlhosur
Sent: Thursday, 25 January, 2024 12:50 PM
To: 'scgc@bis.gov.in'; 'cmd2@bis.gov.in'; 'mtd@bis.gov.in'
Cc: mittal; Singh; ajit; Aravinda; Srikanth
Subject: LICENSES UNDR IS 10773 - FILE REF NO - 4102648
Importance: High
 
To,
Shri. H.J.S Pasricha
Scientist F & DDG (Certification & CSMD)
Bureau of Indian Standards
 
Kind Attn.
 
Shri Pinaki Gupta,
Head, CMD-II
Bureau of Indian Standards
 
Shri. Sanjiv Maini, Sc. E.
MTD, Bureau of Indian Standards
 
Shri. Vishal Kumar Rana, Sc. B
MTD- 8, Bureau of Indian Standards
 
Sub: - licenses under IS 10773
 
Sir,
 


MetTube Sdn. Bhd. had shared its observations vide letter dated 21st Dec 2023 regarding interpretation of IS
10773:1995, after inspection at the site.
 
Unexpectedly, at the time of inspection while we were denied to offer sizes other than rationalized sizes as
mentioned under IS 5493: 1981 (referred by IS 10773: 1995 for dimensions of tubes), licenses to below three
companies have been issued for sizes other than rationalized sizes mentioned under IS 5493: 1981.
 
 


S
n
o.


Company
Name


Scope of License


1 MANDEV
TUBES PVT
LTD


Grade 2 Condition: Light Drawn , size :from OD 9.52 mm to 41.2 mm ,thickness
from 0.8 mm to 1.43 mm. Condition: Soft annealed ,size : from OD 9.52 mm to
19 mm ,thickness from 0.8 mm to 1 mm


2 MERCURE
METALS
AND
ALLOYS
PVT. LTD.


Grade 2 Condition: Light Drawn , size :from OD 9.52 mm to 41.3 mm ,thickness
from 0.7 mm to 1.43 mm. Condition: Soft annealed ,size : from OD 4.76 mm to
28.5 mm ,thickness from 0.5 mm to 1 mm
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S
n
o.


Company
Name


Scope of License


3 GLOBAL
COPPER
PRIVATE
LIMITED


Name of the Product- Wrought Copper Tubes for Refrigeration and Air
Conditioning Purposes, 2. Grade-2, Condition- Soft Annealed, Light Annealed
and Light Drawn, Size- Outside Diameter from 22.22mm upto and including
41.28mm, Wall Thickness from 0.8mm upto and including 1.5mm
Name of the Product- Wrought Copper Tubes for Refrigeration and Air
Conditioning Purposes, 1. Grade-2, Condition- Soft Annealed, Light Annealed
and Light Drawn, Size- Outside Diameter from 4.76mm upto and including
19.05mm, Wall Thickness from 0.5mm upto and including 1.5mm


 
It may be seen that Scope of Licenses issued under IS 10773: 1995 refer to sizes other than the rationalized
sizes mentioned under IS 5493: 1981.
 
During inspection we had requested to offer sizes other than rationalized sizes mentioned in IS 5493: 1981. That
is, we had requested to offer sizes which manufacturers (including us) globally produce as per Air Conditioner
customers’ requirement, but our request was not accepted. We had to therefore offer only one size which was
available as per rationalized sizes under IS 5493: 1981.
 
We are therefore unable to understand different interpretations by two different offices (Head Quarters and Brach
Office) under the same authority.
 
In view of the above and the fact that this has a serious implication on the market situation, the following
representatives of the company would like to call on you to apprise you of our concerns and discuss possible
resolution.
 


Mr. Raghav Mittal – President & CEO - MetTube Sdn Bhd -Malaysia
 


We shall be highly grateful to you if you can advise some time on 1st or 2nd Feb 2024 when we can come and
meet you.
 
Thanking you.
 
Yours Sincerely,
 
Warm Regards,
 
 
 


Satish R Gurlhosur
GM QA, R & D
MetTube Sdn Bhd
No 2, Persiaran Kuala Langat, Seksyen 27,
40400 Shah Alam, Selangor Darul Ehsan, Malaysia
D: +60-3-5102 3288 EXT: 122
E: gurlhosur@mettube.com |W:  www.mettube.com


 
 


DISCLAIMER


Please note that the contents of this message and any attachments are strictly confidential and are solely for the
use of the intended recipient. Any opinions expressed in this e-mail or any attachments are those of the
individual and not necessarily the Company. If you have received this message in error, please notify the sender
and delete it (including any attachments) immediately. MetTube Sdn Bhd, No 2 Persiaran Kuala Langat Seksyen
27 40400 Shah Alam Selangor Malaysia


"Print this mail only if absolutely necessary. Save Paper. Save Trees. Help in saving
Environment"
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Draft Indian Standard

SPECIFICATION FOR COPPER ALLOY INGOTS AND CASTINGS 

(Fifth Revision)

1 SCOPE

This standard covers the requirements of different grades of copper alloy ingots and castings.

2 REFERENCES 

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

		IS No. 

		Title 



		 IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		  IS 1408 : 1968

		Recommended procedure for inspection of copper-base alloy sand castings (first revision)



		 IS 1608 (Part 1) : 2022/ ISO 6892-1 : 2019 

		Metallic materials — Tensile testing: Part 1 Method of test at room temperature (fifth revision) 



		 IS 1817 : 1961

		Methods of sampling non-ferrous metals for chemical analysis



		IS 3288 (Part 2) : 1986

		Glossary of terms relating to copper and copper alloys: Part 2 Unwrought and cast form



		 IS 3685 : 1966

		Methods of chemical analysis of brasses



		 IS 4027 (All parts) 

		







3 TERMINOLOGY 

3.1 For the purpose of this standard, the following definitions, as given in IS 3288 (Part 2), shall apply.	Comment by Ashok Kumar: Added from IS 1028

3.2 Ingot	

A cast product in a form suitable for remelting primarily for the production of copper and copper alloys.

3.3 Casting 

A general term for products at or near net shape, formed by solidification of a molten metal or alloy in a mould.

4 SUPPLY OF MATERIAL

General requirements relating to the supply of material shall be as laid down in IS 1387.

5 CHEMICAL COMPOSITION

5.1 The material shall have the chemical composition as given in Table 1.

5.2 The chemical composition shall be determined either by the method specified in IS 4027 (relevant parts) and IS 3685 (relevant parts) or any other established instrumental/chemical method. In case of dispute the procedure specified in IS 4027 and IS 3685 (whichever applicable) for chemical analysis shall be the referee method.	Comment by Ashok Kumar: Only in IS 292,IS 304, IS 11109

Working Draft IS 28

(Merging IS 292 + IS 304 + IS 305 + IS 306 + IS 1028 + IS 11109)



		Table 1 Chemical Composition

( Clause 5.1 )



		Grades

		Constituent (Percent)



		

		Copper

		Sn

		P

		Pb

		Zn

		Ni

		Fe

		Al

		Sb

		Si

		Mn

		Mg

		Bi

		Remarks



		Copper Zinc alloys (Brasses)



		Leaded brass ingots and castings

		LCB 1

		Ingots

		70.0-77.0

		1.0-3.0

		

		2.0-5.0

		Remainder

		

		0.50 Max

		0.01 Max

		

		

		

		

		

		



		

		

		Castings

		70.0-80.0

		1.0-3.0

		

		2.0-5.0

		Remainder

		

		0.75 Max

		0.01 Max

		

		

		

		

		

		



		

		LCB 2

		Ingots

		63.0-67.0

		1.50 Max

		

		1.0-3.0

		Remainder

		

		0.50 Max

		0.01 Max

		

		

		

		

		

		



		

		

		Castings

		63.0-70.00

		1.50 Max

		

		1.0-3.0

		Remainder

		

		0.75 Max

		0.01 Max

		

		

		

		

		

		



		



		High tensile brass ingots and castings

		HTB 1

		

		55

Min

		1.0 Max

		

		0.50 Max

		Remainder

		

		0.7-2.0

		0.5-2.5

		

		0.10 Max

		3.0 Max

		

		

		Total of other elements < 0.2



		

		HTB 2

		

		55

Min

		0.20 Max

		

		0.20 Max

		Remainder

		

		1.5-3.25

		3.0-6.0

		

		0.10 Max

		4.0 Max

		

		

		Total of other elements < 0.2



		



		Silicon brass ingots and castings

		Grade 1

		Ingots

		79.0 Min

		

		

		0.50 Max

		12.5-16.0

		

		0.30 Max

		0.50 Max

		

		3.2-5.0

		

		

		

		Total other impurities < 0.50



		

		

		Castings

		79.0 Min

		

		

		0.50 Max

		12.0-16.0

		

		0.30 Max

		0.50 Max

		

		3.0-5.0

		

		

		

		Total other impurities < 0.50



		

		Grade 2

		Ingots

		88.0 Min

		

		

		0.50 Max

		4.5-7.0

		

		0.30 Max

		

		

		3.7-5.5

		

		

		

		Total other impurities < 0.50



		

		

		Castings

		88.0 Min

		

		

		0.50 Max

		4.0-7.0

		

		0.30 Max

		

		

		3.5-5.5

		

		

		

		Total other impurities < 0.50



		

		Grade 3

		Ingots

		80-83

		

		

		0.40 Max

		Remainder

		

		0.30 Max

		0.05 Max

		

		4.1-4.7

		

		

		

		Total other impurities < 0.50



		

		

		Castings

		80-83

		

		

		0.40 Max

		Remainder

		

		0.30 Max

		0.05 Max

		

		3.9-4.7

		

		

		

		Total other impurities < 0.50



		Other copper alloys (Bronzes)



		Phosphor bronze ingots and castings

		Grade 1

		

		Remainder

		6.0-8.0

		0.30-0.50

		0.25 Max

		0.50 Max

		0.70 Max

		0.30 Max

		0.01 Max

		0.10 Max

		0.02 Max

		

		

		

		Total impurities (Zn, Ni,Fe, Al, Sb, Si)should not be greater than 1.2



		

		Grade 2

		

		Remainder

		10.0 Min

		0.50 Min

		0.25 Max

		0.05 Max

		0.10 Max

		0.10 Max

		0.01 Max

		

		0.02 Max

		

		

		

		Total impurities (Pb, Zn, Ni,Fe, Al, Si)should not be greater than 0.6



		

		Grade 3

		

		Remainder

		6.5-8.5

		0.30 Min

		2.0-5.0

		2.0 Max

		1.0 Max

		

		

		

		

		

		

		

		Total impurities should not be greater than 0.5



		

		Grade 4

		

		Remainder

		9.0-11.0

		0.15 Max

		0.25 Max

		0.05 Max

		0.25 Max

		

		

		

		

		

		

		

		Total impurities (P, Pb, Zn, Ni)should not be greater than 0.8



		

		Grade 5

		

		Remainder

		11.0-13.1

		0.15 Min

		0.50 Max

		0.30 Max

		0.50 Max

		0.15 Max

		0.01 Max

		

		0.02 Max

		

		

		

		Total impurities should not be greater than 0.2



		



		Aluminium bronze ingots and castings

		Grade AB 1

		

		Remainder

		0.10 Max

		

		0.05 Max

		0.50 Max

		1.0

Max

		1.5 to 3.5

		8.5 to 10.5

		

		0.25 Max

		1.0 Max

		0.05 Max

		

		Total of Sn, Pb, Si and Mg < 0.30



		

		Grade AB 2

		

		Remainder

		0.10

Max

		

		0.05 Max

		0.50 Max

		4.0-5.5

		4.0 to 5.5

		8.8 to 10.0

		

		0.10 Max

		1.5 Max

		0.05 Max

		

		Total of Sn, Pb, Si and Mg < 0.30



		



		Tin bronze ingots and castings

		Grade SnB



		Ingots

		Remainder

		9.5-10.5

		

		1.5 Max

		1.75-3.25

		1.0 Max

		0.15 Max

		0.01 Max

		

		0.02 Max

		

		

		0.03 Max

		Total impurities, (includes Fe, Al,

As,Sb, Si,Bi) < 0.50



		

		

		Castings

		Remainder

		9.5-10.5

		

		1.5 Max

		1.5-3.0

		1.0 Max

		0.15 Max

		0.01 Max

		

		0.02 Max

		

		

		0.03 Max

		Total impurities, (includes Fe, Al,

As,Sb, Si,Bi) < 0.50



		



		Silicon bronze ingots and castings

		Grade SiB

		

		89.0 Min

		1.0 Max

		

		0.5 Max

		5.0 Max

		

		2.5 Max

		1.5 Max

		

		1.0-5.0

		1.5 Max

		

		

		







6 MECHANICAL PROPERTIES

6.1 Tensile Test 

The castings, when tested in accordance with IS 1608 (Part 1), shall have the tensile properties as given in Table 2.

		Table 2 Mechanical Properties of Castings

( Clause 6.1 )



		DESCRIPTION

		TENSILE STRENGTH

Min





		ELONGATION PERCENT ON GAUGE LENGTH OF 5.65 

		*0.2 PERCENT, PROOF STRESS, MPa



		

		MPa

		Min

		Min



		Copper Zinc alloys (Brasses)



		High tensile brass ingots and castings

		HTB 1

		Sand cast

(separately cast)

		470

		18

		170



		

		

		Chill cast

		500

		18

		210



		

		HTB 2

		Sand cast

(separately cast)

		740

		11

		400



		

		

		Chill cast

		

		

		



		



		Silicon brass ingots and castings

		Grade 1

		Sand cast

(separately cast)

		414

		16

		165



		

		Grade 2

		Sand cast (separately cast)

		414

		16

		207



		

		Grade 3

		Sand cast (separately cast)

		390

		25

		175



		Other copper alloys (Bronzes)



		Phosphor bronze ingots and castings

		Grade 1

		Sand cast

		190

		3

		



		

		

		Chill cast

		205

		5

		



		

		

		Continuously cast

		275

		8

		



		

		Grade 2

		Sand cast

		220

		3

		



		

		

		Chill cast

		310

		2

		



		

		

		Continuously cast

		360

		7

		



		

		Grade 3

		Sand cast

		190

		3

		



		

		

		Chill cast

		220

		2

		



		

		

		Continuously cast

		270

		5

		



		

		Grade 4

		Sand cast

		230

		6

		



		

		

		Chill cast

		270

		5

		



		

		

		Continuously cast

		310

		9

		



		

		Grade 5

		Sand cast

		220

		5

		



		

		

		Chill cast

		270

		3

		



		

		

		Continuously cast

		310

		5

		



		



		Aluminium bronze ingots and castings

		Grade AB 1

		Sand cast

(separately cast)

		500

		18

		170



		

		

		+Chill cast

		540

		18

		200



		

		Grade AB 2

		Sand cast

(separately cast)

		640

		13

		250



		

		

		+Chill cast

		650

		13

		250



		

		



		Tin bronze ingots and castings

		Grade SnB



		Sand casting

(separately cast)

		210

		3

		120



		

		

		Chill casting

(separately cast)

		260

		13

		120



		Silicon bronze ingots and castings

		Grade SiB

		

		310

		20

		



		+Chill cast test specimen is applicable for ingots when they are required for chill casting purposes.







7 PRESSURE TEST

If the purchaser required castings to be tested for pressure, this shall be stated with enquiry and order. The number of tests, the nature of the test, test pressure and the testing fluid shall be subjected to agreement between the supplier and the purchaser.

8 FREEDOM FROM DEFECTS

8.1 Ingots 

The ingots shall be of uniform quality and reasonably free from slag, dross and other harmful contaminations.

8.2 Castings 

Castings shall be clean, and free from harmful defects, such as blow holes, gas cavities etc.  Castings shall not be repaired unless permission in writing has been obtained previously from the purchaser or his representative. Any casting may be subsequently rejected for faults in manufacture revealed by machining operation notwithstanding that it has passed previously for chemical and mechanical properties.

9 SAMPLING AND CRITERIA FOR CONFORMITY

9.1 Unless otherwise agreed between the purchaser and the supplier, the following sampling procedure and criteria for conformity shall hold good.

9.2 Lot 

In any consignment, ingots/castings of the same grade and same shape ( see Table 1 ) manufactured at the same place under similar condition shall be grouped together to constitute a lot.

9.3 Sampling for Chemical Analysis 

 One sample shall be taken and analysed from each cast of 1000 kg or part thereof of the ingots/ castings. However, in case more frequent chemical analysis is required, the same shall be agreed to between the supplier and the purchaser. The sampling for chemical analysis shall be taken by drilling or sawing in such a manner as to be representative of the entire cross-section. Drillings and sawings from ingots/castings shall be obtained in accordance with the appropriate procedure specified in IS 1817.

9.3.1 If the test results of chemical analysis as obtained for each of the constituent satisfy the corresponding requirements, the lot shall be considered as conforming to the chemical requirement of the specification.

9.4 Sampling for Mechanical Properties 

Three test bars shall be separately cast along with the castings for tensile strength for every 1000 kg or part thereof of the casting. These test bars shall be of suitable size for turning them to the standard dimensions of the test piece as laid down in IS 1608 (Part 1).

9.4.1 Out of three test bars, one bar shall be tested for mechanical test for every 1000 kg or part thereof of ingots/castings. If the test results satisfy the requirements of mechanical properties, the lot shall be considered as conforming to the mechanical properties.

9.5 Retest

9.5.1 If the sample drawn for chemical analysis fails to meet the requirements stipulated in the standard, two more tests shall be conducted on the same sample in order to confirm that the analysis has been done properly. If both the test results satisfy the relevant requirements, the lot shall be accepted; and if either of the retest fails, the lot represented shall be deemed as not complying with the standard.

9.5.2 Should a test piece fail to meet the tensile test requirements specified in the standard, two further test pieces which represent the same cast may be tested in the same manner. If one of the further test pieces meet the requirements of the tensile test, the ingots or castings represented thereby shall be deemed to comply with the standard, otherwise the lot shall be rejected.

10 PACKING

Castings shall be suitably packed to prevent corrosion and damage during transit. Machined surfaces shall be properly protected with anticorrosive compounds.

11 MARKING

11.1 The name or trade-mark of the manufacturer and the cast number and grade of the material shall be cast or otherwise legibly marked by stamping on each ingot or casting, by which the manufacturer and the grade of the material may be identified. In the case of small castings where it is difficult to cast on or stamp all the details, the marking shall be as agreed to between the purchaser and the supplier.

11.2 BIS Certification Marking 

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

12 TEST CERTIFICATE

The supplier shall provide test certificate for each consignment giving information like cast number, relevant chemical composition and mechanical test results.

13 INFORMATION TO BE GIVEN BY THE PURCHASER

The standard contains a number of clauses in which the purchaser is allowed to exercise an option. The list of information to be given by the purchaser in respect to these clauses is given in Appendix A.




APPENDIX A

( Clause 13 )

INFORMATION TO BE GIVEN BY THE PURCHASER

A-1 The alloy grade required.

A-2 Whether information is required concerning the works analysis.

A-3 Detailed drawings of castings.

A-4 In case of ingots whether purchaser prefers any special size, shape and mass of the ingots.

A-5 Preparation of test piece for tensile testing.

A-6 Marking Details. 
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COPPER AND COPPER ALLOYS FORGING 
STOCK AND FORGING –– SPECIFICATION 
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ICS 77.120.30 


Not to be reproduced without the permission of                              Last date for receipt of 
BIS or used as STANDARD                                                            comments is 05 02 2018 
FOREWORD 
(Formal clauses will be added later) 
 
 
 


In this revision following modifications have been made:  
 
a) Additional grades Cu-HCP And Cu-DHP are included for automobile and other industries. 
 
 b)    New grades of material from page No.9 to page No.14 have been included for automobile and 
metallurgical engineering industries. 
 
c) New addition of materials density, it is only for references. 
 
For the purpose of whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 :  1960 ‘Rules for rounding off numerical values (revised)’. The number of significant 
places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
 
1 SCOPE 
 
This standard specifies requirements for chemical composition, mechanical properties and other 
characteristics for wrought or cast copper and alloy forging stock and for forging of these materials. 
 
 
2 REFERENCES 
 
The following standards contain provisions which through reference in this text, constitute 
provisions of this standard. At the time of publication, the editions indicated were valid. All 
standards are subject to revision and parties to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent editions of the standards indicated below: 
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IS No.                                 Title 
 
440 : 1964                          Methods of Chemical analysis of copper (revised) 
 
1387 : 1993                        General requirements for the supply of metallurgical materials  
                                           (second revision) 
 
1608 : 2005 /                      Mechanical testing of metals – Tensile testing (second revision) 
ISO 6892 : 1998 
 
2305 : 1988                        Method of mercurous nitrate test for copper and copper alloys  
                                           (first revision) 
 
2826 :1986                          Dimensions and tolerances for copper and copper alloys, rods and bars                    
                                            For general engineering purposes (Third revision) 
 
 3187 : 1965                        Methods of Chemical analysis of copper nickel zinc alloys 
 
                                           
3288 (Part I) : 1986            Glossary of terms relating to copper and copper alloys : Part I Materials  
                                            (third revision) 
 
3685 : 1966                         Methods of chemical analysis of brasses 
 
4027 : 1967                         Methods of chemical analysis of bronzes 
(Part 1 to 11)  
 
BS EN 12164:2011             Copper and Copper alloys – Rod for free machining purposes                   


 
DIN EN 12165:2011-08     Copper and Copper alloys – Wrought and unwrought forging stock 
                                                                                                  
BS 2872 : 1989                    Copper and Copper alloys forging stock and forgings 


 
 
3 TERMINOLOGY 
 
 
For the purpose of this standard the following definitions as given in IS 3288 ( Part 1) shall apply. 
 
 
3.1 Forging Stock  - Extruded rolled, drawn or cast material intended for the production of forging 
usually in the form of rod/bar /hollow rods and sections. 
 
 
3.2 Forging - A shape produced by hammering or pressing, when hot, between open or closed dies. 
The term forging includes the process of forging, drop forging, hot stamping and hot pressing. 
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4 SUPPLY OF MATERIAL 
 
General requirements relating to the supply of material shall conform to IS 1387. 
 
 
5 CONDITION OF DELIVERY 
 
5.1 Wrought forging stock may be supplied in one of the following conditions as specified by the 
purchaser: 


a) Hot worked, and  
b) Cold worked.   


5.2 Unless otherwise specified by the purchaser, forging produced in all materials shall be supplied 
in the as manufactured (M) condition. 
 
6 FREEDOM FROM DEFECTS 
 
The forging stock and forging shall be sound and free from laps, cracks or other harmful defects. 
 
7 DIMENSIONS AND TOLERANCES  
 
7.1 The tolerance on sizes of bars/rods of copper and brass shall be as per as IS 2826 unless 
otherwise specified and agreed to between the purchaser and the manufacturer. 
 
7.1.1 The tolerance on sizes of bars and rods of aluminum bronzes shall be as per Table 1 unless 
otherwise specified and agreed to between the purchaser and the manufacturer. 
 
7.1.2 The tolerance for the hollow rods and sections of copper, brasses and bronzes shall be agreed to 
between the purchaser and the manufacturer and shall be stated in the order. 
 
7.2 Forging 
The Forging shall be made to dimensions specified on the drawing which forms a part of each 
contract or order subject to the tolerances agreed to between the purchaser and the manufacturer. The 
forging shall be capable of being machined to the finished dimensions, if this requirement is set out 
in the drawing or order.  
 
8 CHEMICAL COMPOSITION  
 
8.1 The chemical composition of the forging stock and forgings shall be as give for the appropriate 
material in Table 2 to 11. 
 
8.2 The chemical composition shall be determined either by the method specified in IS 440, IS 3685, 
IS 4027 and IS3187 for copper, brasses, bronzes and copper-nickel zinc alloys respectively or any 
other established instrumental/chemical method. In case of dispute the procedure specified in IS 440, 
IS 4027 and IS 3187 shall be the referee method.  
 
9 MECHANICAL PROPERTIES 
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The tensile test shall be carried out in accordance with IS 1608. The test piece shall be machined 
from test samples selected in accordance with 12. The tensile properties of the forging stock and 
forging shall comply with the appropriate requirements given in Table 2 to 11. 
 
10 FORGEABILITY TEST  
 
10.1 The forge ability test shall be applicable to the forging stock. 
 
10.1.1 A longitudinal test piece having a length equal to the diameter or width across flat of rods, 
bars and sections selected in accordance with 12 when gradually heated to red hot placed on end and 
compressed to 20 percent of its original length shall not show any sign of fracture or cracks on the 
free surface. 
 
11 MERCUROUS NITRATE TEST ( FOR FORGING ) 
 
When required by the purchaser, forging made out of brasses and bronzes may be subjected to 
mercurous nitrate test as per IS 2305. One forging per batch of
forging in accordance 12.1.2 should be tested for above test. 
 
12 SAMPLING 
 
12.1 Material shall be grouped in batches as follows. One sample each for chemical  analysis and 
mechanical test shall be selected from each batch or remaining part of a batch to provide the 
necessary test pieces. The test pieces shall be prepared as per 13.


 
12.1.1 For Forging Stock                                                      12.1.2 For Forgings                                      
                               
Specified Size (Diameter or 


Width Across Flats ) of 
Material 


Mass of 
Batch 


 
Mass of Individual 
Forgings in Batch 


Mass of 
Batch 


Over 
 


mm 


Up to and 
Including 


mm 


Kg  Over 
 


kg 


Up to and 
Including 


mm 


Kg 


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


6 12 250  - 0.5 250 


12 40 500  0.5 2 500 


40 80 1000  2 10 1000 


80 - 2000  10 - 2000 
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Table 1 Dimensional Tolerance For Bronze Rods 
( Clause 7.1.1 ) 


       Sl No.                       Size             Round Rods          Hexagonal Roads              square 
Rods       


 
                      Over   Up to and  
                                             Including 
                      mm                    mm                     mm                             mm                                 mm               
( 1)                 ( 2 )                    (3)                       (4 )                            (5)                                   (6) 
 
i)                     6                       10                      ±0.10                          -0.15                               ±0.12                                            
ii)                   10                      20                      ±0.15                          -0.25                               ±0.20                           
iii)                  20                      30                      ±0.20                          -0.35                               ±0.25                          
iv)                  30                      50                      ±0.30                          -0.40                               ±0.35                         
v)                   50                      80                      ±0.60                          -0.75                               ±0.65                          
vi)                  80 and above                               ±1.0%                         -1.5%                             ±1.25%           
                
Note – When the size of the order does not permit of batching in above quantities, the frequency of 
testing shall be as agreed to between the purchaser and the supplier. 
 
13 PREPARATION OF TEST SAMPLES  
 
13.1 Forging Stock  
 
13.1.1 The pieces selected in accordance with 12.1 shall prepared as follows. 
 
13.1.2 Hot Worked Material 
 
Test pieces shall be taken directly from the material or hot forged to cross-section approximately 
two-third of the original cross-section before testing. 
 
13.1.3 Cold Worked Material 
 
Test piece shall either be annealed at a temperature not less than 500°C for 30 min or be hot forged 
to cross-section two-third of the original cross-section before testing. 
 
13.1.4 Cast Material 
 
Test piece shall either be annealed at a temperature not less than 500°C for 30 min or be hot forged 
to cross-section two-third of the original cross-section before testing. 
 
13.1.5 For test samples of diameter or width across flats greater than 28 mm, the  longitudinal axis of 
the test piece shall be 14 mm from the outside of the test material. 
 
13.2 Forging 
13.2.1 Tensile test shall be done either on a test samples of the forging stock from which the forgings 
have been made or on the actual finished forgings, if these are of sufficient size. In practice, the 
tensile test is normally carried out on the forging stock from which the forgings are manufactured. 
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14 RE -TEST  
 
14.1 If any of the test pieces first selected fail in any of the prescribed test, two further samples from 
the same batch be selected for testing one of which shall be from the forging stock or forging from 
which the original test sample was taken. Unless the forging stock or forging has been withdrawn by 
the suppliers. 
 
14.1.1 If the pieces from both these additional samples pass, the batch represented by the test 
samples shall be deemed to comply with this standard. In case the test piece from either of these 
additional samples fails, the batch represents by the test samples shall be deemed not to comply with 
this standard. 
 
15 MARKING  
 
15.1 Unless otherwise agreed to between the purchaser and the supplier, each forging shall be clearly 
marked with the manufacturer’s name or trade-mark and identification mark, if any. 
 
15.2 BIS Certification Marking 
 
15.2.1 The material may be marked with the Standard Mark. 
 
15.2.2 The use of Standard Mark is governed by the provision of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. The details of the conditions under which the 
license for the use of the Standard Mark may be granted to manufactures or procedures may be 
obtained from the Bureau of Indian Standards.  
 
16 TEST CERTIFICATE 
 
The supplier shall provide test certificate for each consignment giving information like batch 
number, chemical composition and mechanical test results.        
   







7 
 


 
 Doc: MTD 8 (12229)W 


Table 2   Chemical Composition and Mechanical properties of Copper 
( Clauses 8.1 and 9 ) 


 


Sl. 
No. 


Material Desig- 
Nation 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for 
Forging Stock and Forgings 


(a) 
Density 
g/cm3 


   Cu Sn Pb Fe Ni As Sb 
 


Oxygen* 


P Te Bi       
Impur
ities 


Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Perce


nt 
Proof 
Stress 
MPa        


Percent 
Elongati


-on at 
Gauge 
Length 


5.65√So 


 


1 
 


2 
 


3 
 


4 
Min. 


5 
 


6 
Max. 


7 
 


8 
 


9 
 


10 
 


11 
 


12  13 
Max. 


14 
Max. 


15 
Min. 


16 
Min. 


17 
Min. 


18 
 


i Electrolytic 
tough pitch 
copper 


ETP-1 99.90 
(including 


silver) 


- 0.005 - - - - - - 0.001 
 


0.03 
(excluding 
O2 and Ag) 


210 
 


- 40 8.9 


ii Electrolytic 
tough pitch 
copper with O2 


ETP-2 99.90 
(including 


silver) 


- 0.005 - - - - 
 


0.045* 


- - 0.001 
 


0.03 
(excluding 
O2 and Ag) 


210 
 


- 40 8.9 


iii Fire refined high 
conductivity 
copper 


FRHC 99.90 
(including 


silver) 


- 0.005 - - - - - - 0.0025 0.04 
(excluding 
O2 and Ag) 


210 - 40 8.9 
 
 


iv Phosphorus 
deoxidized 
arsenical copper 


DPA 99.20 
(including 


silver) 


0.1   
Max 


0.010 0.030    
Max 


0.15   
Max 


0.20-
0.5 


0.1  
Max 


0.02- 
0.1 


0.020  
Max 


0.003 0.06 
(excluding 
Ag, As, Ni 


and P) 


215 - 
 


35 8.9 


v Phosphorised 
Copper 


 
 


Cu-
HCP 


99.95 
(including 


silver) 


- 0.005 - - - - 0.002
-


0.007 


- 0.0005 0.03 
(excluding 
Ag and P) 


● - ● 8.9 


vi Phosphorus 
deoxidised non-
arsenical Copper 


Cu-
DHP 


99.90 - - - - - - 0.015
-


0.040 


- - - 150 - 20 8.9 


NOTE — Unless otherwise stated, figures in the total impurities column include those that are specified as maximum. The minimum electrical conductivity for forging stock and forgings 
made out of ETP, FRHC should be 97 percent IACS. 
(a) – For information only.                                                                            Table No. 2, Sr. No. vi – Remove from list Cu- DHP Chemical composition  & add Chemical composition 
● – As agreed between supplier and purchaser.                                             of IS: 191 part VIII Phosphorised Copper (DHP) or remove completely.  
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Table 3   Chemical Composition and Mechanical properties of Brasses 
( Clauses 8.1 and 9 ) 


Sl. 
No 


Material Desig- 
nation 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu Pb Sn Fe Al Mn Ni Si Cr Co Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod 
on    
J 


 


1 
 


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


16 
Min. 


17 
Min. 


18 
Min. 


19 
Min. 


20 
Min. 


21 


i Leaded 
Brass 


FLB 56.5 
60.0 


0.6- 
2.0 


- 0.30 - - - - - - Rem. 0.75 (excl 
Fe) 


310 - 25 - - 8.4 


ii Leaded 
Mn Brass 


FMnB 56.5 
60 


1.0 
1.5 


- 0.3 - 0.5-
1.20 


- - - - Rem 0.75 (excl 
Fe) 


395 - 20 - 21.5 8.3 


iii Naval 
Brass 


FNB 61.0 
64.0 


0.20 1.0 
1.5 


0.10 - - - - - - Rem. 0.50 (excl 
Fe+Pb) 


340 - 15 - - 8.4 


iv H.T.Brass 
(Soldering 
Quality) 


FHTB1 56.0 
60.0 


0.5 
1.5 


0.6 
1.1 


0.3 
1.25 


0.2 0.5- 
2.0 


- - - - Rem 0.50 430 180 15 - 21.5 8.3 


v H.T.Brass 
II 


FHTB2 56.0 
61.0 


0.5 
1.5 


0.2 
0.8 


0.3 
1.25 


0.3 
2.0 


0.5-
2.0 


- - - - Rem. 0.50 460 180 12 - - 8.3 


vi H.T.Brass 
III 


FHTB3 56.0 
60.0 


0.2 
0.8 


0.3 0.2 
1.0 


1.4 
2.0 


1.6- 
2.2 


0.20 
1.0 


0.5- 
1.0 


- - Rem 0.75 (excl 
Nickel) 


600 325 10 85 - 8.1 


vii H.T.Brass 
IV 


FHTB4 60.0 
63.0 


0.15 0.15 0.50 2.5- 
3.5 


2.5- 
3.5 


0.2- 
0.5 


0.75- 
1.25 


0.1- 
0.3 


- Rem. 0.75 575 300 10 85 - 8.1 


viii H.T.Brass 
V 


FHTB5 59.0 
62.0 


0.10 0.10 0.30- 
1.0 


3.50 
4.50 


0.15 2.0- 
3.0 


0.75- 
1.25   


- 0.50 
1.50 


Rem 0.75 635 400 2 95 - 8.1 


ix Nickel 
Silver 


FNS 44.0 
48.0 


1.0- 
2.5 


- 0.30 - 0.20 
0.30 


9.0- 
11.0 


- - - Rem 0.50 (excl 
Fe) 


460 - 8 - - 8.6 


NOTE — All single limits are maximum unless otherwise stated.  
(a) – For information only.   
Rem. ––- read as a Remainder 
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Table 4   Chemical Composition and Mechanical properties of Bronzes 
( Clauses 8.1 and 9 ) 


 
Sl. 
No 


Material Desig- 
Nation 


 
 Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging 
Stock and Forgings 


(a) 
Density 
g/cm3 


   Cu Al Fe Ni Mn Sn Pb Zn Si Mg Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Perce


nt 
Proof 
Stress 
MPa        


Percent 
Elongati


-on at 
Gauge 
Length 


5.65√So 


Izod 
J 


 


1 2 3 4 5 
 


6 7 
 


8 
Max 


9 
Max 


10 
Max 


11 
Max 


12 13 
Max 


Max 
14 


Min 
15 


Min 
16 


Min 
17 


Min 
18 


19 


i Al.Si 
Bronze 


FAB Rem. 6.5- 
7.0 


0.30 
Max 


0.25 
Max 


0.10 0.20 0.05 0.50 1.5- 
2.0 


0.05 0.5 (excl 
Iron, Nickel 


and 
Manganese) 


485 175 30 39.2 7.7 


ii 7% Al, 
Bronze 


FAB1 Rem. 6.5- 
8.0 


2- 3.5 0.50 
Max 


0.50 0.10 0.05 0.40 0.15 
Max 


0.05 0.50, Max 
(excl 


Manganese 
and Zinc) 


460 190 30 49.0 7.7 


iii 9% Al, 
Bronze 


FAB2 Rem. 8.5- 
10 


4.0% 
(Fe+
Ni) 


- 0.50 0.10 0.05 0.40 0.10 
Max 


0.05 0.50, Max 
(excl 


Manganese) 


520 215 20 26.5 7.6 


iv 10% Al, 
Bronze 


FAB3 Rem. 8.5-
11 


4-6.0 4-6.0 0.50 0.10 0.05 0.40 0.10 
Max 


0.05 0.50, Max 
(excl 


Manganese) 


630 310 12 21.5 7.6 


 


(a) – For information only.   
Rem. –- read as a Remainder 
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Table 5   Chemical Composition and Mechanical properties of low alloyed copper alloys 


 
Sl. 
No 


Material Desig- 
Nation / 
Number 


 
 Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu Be Co Cr Fe Mn Ni Pb Si Zr Total 
Impuriti


es 
Percent 


Tensil
e 


Streng
th    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati
on-on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod    
J 


 


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


16 17 
Min. 


18 19 20 


i Copper-
Beryllium 


CuBe2 / 
CW101C 


Rem.  1.8- 
2.1 


0.3 
Max 


- 0.2 
Max 


- 0.3 
Max 


- - - 0.5 Max 620* - 9* ● - 8.3 


ii Copper-
Cobalt-


Beryllium-
Nickel 


CuCo1Ni
1Be / 


CW103C 


Rem.  0.4- 
0.7 


0.8- 
1.3 


- 0.2 
Max 


- 0.8- 
1.3 


- - - 0.5 Max ● - ● ● - 8.8 


iii Copper-
Cobalt-


Beryllium 


CuCo2Be 
/ CW104C 


Rem.  0.4-
0.7 


2.0- 
2.8 


- 0.2 
Max 


- 0.3 
Max 


- - - 0.5 Max ● - ● ● - 8.8 


iv Copper-
Chromium-
Zirconium 


CuCr1Zr / 
CW106C 


Rem.  - - 0.5- 
1.2 


0.8 
Max 


- - - 0.1 
Max 


0.03- 
0.3 


0.2 Max 360* - 17* ● - 8.9 


v Copper-
Nickel - 
Silicon 


CuNi1Si / 
CW109C 


Rem.  - - - 0.2 
Max 


0.1 
Max 


1.0-
1.6 


0.02 
Max 


0.4- 
0.7 


- 0.3 Max ● - ● ● - 8.8 


vi Copper-
Nickel 2- 
Silicon 


CuNi2Si / 
CW111C 


Rem.  - - - 0.2 
Max 


0.1 
Max 


1.6- 
2.5 


0.02 
Max 


0.4-
0.8 


- 0.3 Max ● - ● ● - 8.8 


vii Copper- 
Zirconium 


CuZr / 
CW120C 


Rem.  - - - - - - - - 0.1- 
0.2 


0.1 Max ● - ● ● - 8.9 


(a) – For information only. 
*  – The tensile properties specified are applicable to material in the solution and precipitation hardened (TF) condition. 
● – As agreed between supplier and purchaser. 
Rem. –  read as a Remainder 
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Table 6  Chemical Composition and Mechanical properties of copper-aluminium alloys 
 


Sl. 
No 


Material Designation / 
Number 


 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu Al Fe Mn Ni Pb Si Sn Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod     
J 


 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 


i 10% 
Aluminum 


Bronze  


CuAl10Fe1 / 
CW305G 


Rem.  9.0-
10.0 


0.5- 
1.5 


0.5 
Max 


1.0 
Max 


0.02 
Max 


0.2 
Max 


0.1 
Max 


0.5 
Max 


0.2 Max ● - ● ● - 7.6 


ii 10% 
Aluminum 
Manganese 


Bronze 


CuAl10Fe3Mm2 
 


/ CW306G 


Rem.  9.0- 
11.0 


2.0- 
4.0 


1.5-  
3.5 


1.0 
Max 


0.05 
Max 


0.2 
Max 


0.1 
Max 


0.5 
Max 


0.2 Max ● - ● ● - 7.6 


iii 11% 
Aluminum 


Bronze 


CuAl11Fe6Ni6 / 
CW308G 


Rem.  10.5- 
12.5 


5.0- 
7.0 


1.5 
Max 


5.0- 
7.0 


0.05 
Max 


0.2 
Max 


0.1 
Max 


0.5 
Max 


0.2 Max ● - ● ● - 7.4 


 
(a) – For information only. 
● – As agreed between supplier and purchaser. 
Rem. – read as a Remainder 
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Table 7  Chemical Composition and Mechanical properties of copper-nickel alloys 


 
Sl. 
No 


Material Designation / 
Number 


 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu C Co Fe Mn Ni P Pb S Sn Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod    
J 


 


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


17 
Min. 


18 
Min. 


19 20 21 


i 90/10 
Copper 
- Nickel 


CuNi10Fe1Mn 
/ CW352H 


Rem.  0.05 
Max 


0.1b 
Max 


1.0- 
2.0 


0.5- 
1.0 


9.0- 
11.0 


0.02 
Max 


0.02 
Max 


0.05 
Max 


0.03 
Max 


0.5 
Max 


0.2 Max 280 100 27 ● - 8.9 


ii 70/30 
Copper 
- Nickel 


CuNi30Mn1Fe 
/ CW354H 


Rem.  0.05 
Max 


0.1b 
Max 


0.4- 
1.0 


0.5- 
1.5 


30.0- 
32.0 


0.02 
Max 


0.02 
Max 


0.05 
Max 


0.05 
Max 


0.5 
Max 


0.2 Max 310 100 27 ● - 8.9 


Table 8  Chemical Composition and Mechanical properties of copper-nickel-zinc alloys 
 


Sl. 
No 


Material Designation / Number 
 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu Fe Mn Ni Pb Sn Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-ness   
HB 


Izod  
J 


 


1 2 3 4 5 6 7 8 9 10 11 12 
Min. 


13 
Min. 


14 
Min. 


15 16 17 


i Copper –
Nickel-


Zinc 


CuNi7Zn39Pb3Mn2 / 
CW400J 


47.0-  
50.0 


0.3    
Max 


1.5-  
3.0 


6.0-  
8.0 


2.3-  
3.3 


0.2 
Max 


Rem.       0.2  Max 500 350 12 125 -165 - 8.5 


(a) – For information only. 
b – Co max. 0.1% is counted as Ni. 
● – As agreed between supplier and purchaser. 
Rem. –  read as a Remainder 
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Table 9  Chemical Composition and Mechanical properties of copper-zinc alloys 
 


Sl. 
No 


Material Designation 
/ Number 


 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu As Al Fe Mn Ni Pb Sn Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod    
J 


 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Min. 


15 
Max. 


16 
Min. 


17 18 19 


i Common 
brass 


CuZn37 /  
CW508L 


62.0- 
64.0 


- 0.05 
Max 


0.1 
Max 


- 0.3 
Max 


0.1 
Max 


0.1 
Max 


Rem. 
- 


0.1 Max ● ● ● ● - 8.4 


ii 60/40 
Lead free 


brass 


Cuzn40 / 
CW509L 


59.0- 
61.5 


- 0.05 
Max 


0.2 
Max 


- 0.3 
Max 


0.2 
Max 


0.2 
Max 


Rem. 
- 


0.2 Max 360 300 20 ● - 8.4 


Iii 58/42 
Lead free 


brass 


Cuzn42 / 
CW510L 


57.0- 
59.0 


- 0.05 
Max 


0.3 
Max 


- 0.3 
Max 


0.2 
Max 


0.3 
Max 


Rem. 
- 


0.2 Max 360 320 20 ● - 8.4 


Iv 62/38 
Arsenical 


brass 


CuZn38As 
/ CW511L 


 


61.5- 
63.5 


0.02- 
0.15 


0.05 
Max 


0.1 
Max 


- 0.3 
Max 


0.2 
Max 


0.1 
Max 


Rem. 
- 


0.2 Max 280 200 25 ● - 8.4 


(a) – For information only. 
● – As agreed between supplier and purchaser. 
Rem. –  read as a Remainder 
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Table 10  Chemical Composition and Mechanical properties of copper-zinc-lead alloys 
 


Sl. 
No 


Material Designation / 
Number 


 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock and 
Forgings 


(a) 
Density 
g/cm3 


   Cu Al As Fe Mn Ni Pb Sn Zn Total 
Impurities 


Percent 


Tensile 
Strength    


MPa 


0.2 
Percent 
Proof 
Stress 
MPa        


Percent 
Elongati-


on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod   
J 


 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Min. 


15 
Max. 


16 
Min. 


17 18 19 


I Arsenical 
leaded 
brass 


CuZn36Pb2As 
/ CW602N 


61.0- 
63.0 


0.05 
max 


0.02- 
0.15 


0.1 
Max 


0.1 
Max 


0.3 
Max 


1.7- 
2.8 


0.1 
Max 


Rem. 
- 


0.2 Max 280 200 30 70 - 
110 


- 8.4 


ii Leaded 
brass 1 


CuZn38Pb1 
/ CW607N 


60.0- 
61.0 


0.05 
max 


- 0.2 
max 


- 0.3 
Max 


0.8- 
1.6 


0.2 
Max 


Rem. 
- 


0.2 Max 360 300 20 70 - 
100 


- 8.4 


iii Leaded 
brass 2 


CuZn38Pb2 
/ CW608N 


60.0- 
61.0 


0.05 
max 


- 0.2 
max 


- 0.3 
Max 


1.6- 
2.5 


0.2 
Max 


Rem. 
- 


0.2 Max 360 300 20 70 - 
100 


- 8.4 


iv Low lead 
brass 


CuZn39Pb0.5 
/ CW610N 


59.0- 
60.5 


0.05 
max 


- 0.2 
max 


- 0.3 
Max 


0.2- 
0.8 


0.2 
Max 


Rem. 
- 


0.2 Max 360 300 20 70 - 
100 


- 8.4 


v Leaded 
brass 3 


CuZn39Pb2 
/ CW612N 


59.0- 
60.0 


0.05 
max 


- 0.3 
max 


- 0.3 
Max 


1.6- 
2.5 


0.3 
Max 


Rem. 
- 


0.2 Max 360 300 20 70 - 
100 


- 8.4 


vi Low tin 
leaded 
brass  


CuZn38Pb2Sn 
/ CW613N 


59.0- 
60.0 


0.1 
max 


- 0.4 
max 


- 0.3 
Max 


1.6- 
2.5 


0.2- 
0.5 


Rem. 
- 


0.2 Max ● ● ● ● - 8.4 


vii Leaded 
brass 4 


CuZn39Pb3 
/ CW614N 


57.0- 
59.0 


0.05 
max 


- 0.3 
max 


- 0.3 
Max 


2.5- 
3.5 


0.3 
Max 


Rem. 
- 


0.2 Max 360 320 20 90 - 
125 


- 8.4 


viii Low Al 
leaded 
brass 


CuZn40Pb1Al 
/ CW616N 


57.0- 
59.0 


0.05- 
0.30 


- 0.2 
max 


- 0.2 
Max 


1.0- 
2.0 


0.2 
Max 


Rem. 
- 


0.2 Max ● ● ● ● - 8.3 


ix Leaded 
brass 5 


CuZn40Pb2 
/ CW617N 


57.0- 
59.0 


0.05 
max 


- 0.3 
max 


- 0.3 
Max 


1.6- 
2.5 


0.3 
Max 


Rem. 
- 


0.2 Max 360 320 20 90 - 
125 


- 8.4 


(a) – For information only. 
● – As agreed between supplier and purchaser. 
Rem. –- read as a Remainder 
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Table 11  Chemical Composition and Mechanical properties of complex copper-zinc alloys 
 


Sl. 
No 


Material Designation / 
Number 


 


 
Chemical Composition Constituent, Percent 


 


Mechanical Properties for Forging Stock 
and Forgings 


(a) 
Density 
g/cm3 


   Cu Al As Fe Mn Ni P Pb Si Sn Zn Total 
Impurit


ies 
Percent 


Tens
ile 


Stre
ngth   
MPa 


0.2 
Perce


nt 
Proof 
Stress 
MPa        


Percent 
Elongati


-on at 
Gauge 
Length 


5.65√So 


Hard-
ness   
HRB 


Izod   
J 


 


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


17 
Min. 


18 
Min. 


19 20 21 


i Alumin
um 


mangan
ese 


Bronze 


CuZn23Al6Mn4Fe
3Pb  


/ CW704R 


63.0- 
65.0 


5.0- 
6.0 


- 2.0- 
3.5 


3.5- 
5.0 


0.5 
Max 


- 0.2- 
0.8 


0.2 
Max 


0.2 
Max 


Rem. 
- 


0.2 
Max 


● ● ● ● - 8.2 


ii Arsenic 
leaded 
brass 2 


CuZn32Pb2AsFeSi 
/ CW709R 


64.0- 
66.5 


0.05 
Max 


0.03-
0.08 


0.1- 
0.2 


- 0.3 
Max 


- 1.5- 
2.2 


0.45- 
0.8 


0.3 
Max 


Rem. 
- 


0.2 
Max 


380 220 20 110 - 
160 


- 8.4 


iii Mangan
ese 


Nickel 
bronze 


CuZn35Ni3Mn2AlPb 
/ CW710R 


58.0- 
60.0 


0.3- 
1.3 


- 0.5 
Max 


1.5- 
2.5 


2.0- 
3.0 


- 0.2- 
0.5 


0.1 
Max 


0.5 
Max 


Rem. 
- 


0.3 
Max 


● ● ● ● - 8.3 


iv Naval 
Brass 2 


CuZn39Sn1  
/ CW719R 


59.0- 
61.0 


- - 0.1 
Max 


- 0.2 
Max 


- 0.2 
Max 


- 0.5- 
1.0 


Rem. 
- 


0.2 
Max 


● ● ● ● - 8.4 


v Silicon 
Phosph
orous 
Brass  


CuZn21Si3P 
/ CW724R 


75.0- 
77.0 


0.05 
Max 


- 0.3 
Max 


0.05 
Max 


0.2 
Max 


0.02- 
0.10 


0.10 
Max 


2.7- 
3.5 


0.3 
Max 


Rem. 
- 


0.2 
Max 


600 300 12 110 - 
170 


- 8.3 


(a) – For information only. 
● – As agreed between supplier and purchaser. 
Rem. –- read as a Remainder 
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Annex A 
( normative ) 


 
Determination of mean depth of dezincification 


 
 


A.1 Introduction 
 
EN ISO 6509 specifies a method for the determination of the maximum depth of dezincification of a zinc 
containing specimen. In accordance with the ruling given in 7.5.3 of EN ISO 6509:1995, the following procedure 
extends the method to cover the determination of the mean depth of dezincification in order to verify conformity to 
the dezincification resistance acceptance criteria for products. 
 
The principle of the method , the reagents, materials and apparatus required, and the procedure for the selection and 
preparation of the test pieces, are all in accordance with EN ISO 6509.   


 
 


A.2 Procedure  
 
Having determined the maximum depth of dezincification in a longitudinal direction, in accordance with clause 7 of 
EN ISO 6509:1995 (see 8.4), carry out the following operations to determine the mean depth of dezincification. 
 
Adjust the magnification of the microscope to suit the general depth of dezincification and use the same 
magnification for all measurements. Examine the entire length of the section for evaluation, in contiguous visual 
fields of the microscope. 
 
NOTE       To ensure the best accuracy of measurements, measure the largest number of contiguous fields at the 
greatest possible magnification. 
 
Using the measuring scale incorporated in the microscope, measure and record the dezincification depth, i.e. the 
point of intersection of the scale and the dezincification front [see Figure A.1.a)], for each contiguous field. If the 
scale lies between two dezincified areas within the visual field, the dezincification depth shall be recorded as the 
point of intersection of the scale and an imaginary line joining the extremities of the two dezincification fronts 
adjacent to the scale [see Figure A.1.b)].    
 
If there is no evidence of dezincification in the field examined, or only one dezincified area which does not intersect 
the scale, then record the dezin  cation depth of that field as zero [see Figure A.1.c)]. 
 
 
A.3 Expression of results 
 
After measurement of all the contiguous fields along the entire length of the section for evaluation, calculate and 
report the mean dezincification depth as the sum of the measured depths for every field, divided by the number of 
contiguous fields examined. 
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MTD 8 -Reply on HardnessTesting-Mail28Sept2020.docx
Response received from International contact regarding Hardness testing as per IS 3331 : 2007 Copper and Brass Strips Foils for Radiator Cores



Dear Mr Kaushik,

Please refer to the Sl No 6 under item 2.1 of the minutes of last meeting of MTD 8 held on 16 Dec 2019. 

It was decided that ICA India would seek help from international bodies to get information on Hardness testing on IS 3331 : 2007 Copper and Brass Strips Foils for Radiator Cores. We are happy to inform you that we connected with out international contact and got the following two responses including a response from expert in Aurubis, which can be considered by the committee to decide about the process to followed in India.



Response 1 –

Subject: Re:  ASTM standards to test hardness of copper foil

“I’ve reached out to some of the technical people within our member companies that make copper alloy foil and they’ve indicated that there is no standardized hardness test that they’re aware of that is applicable to copper foil.

 They’ve all indicated that they have various methods that they use to test and qualify foil material. Some used stacked and mounted multiple sheets of foil which they subjected to microhardness testing procedures like Knoop testing. However that had its problems also because it was difficult to ensure that there was no differential movement between the stacked and mounted sheets. Others indicated that their quality and acceptance procedures didn’t rely on hardness, but on tensile properties (UTS & elongation per ASTM E345) combined with ductility testing using the Olsen Ball Punch Test (ASTM E643).

 I have one more person that I can check with, he was involved with automotive radiator materials. I’ll get back to you again after that discussion.

 Andy

 Andrew G. Kireta Jr.

Vice President

and

2020 Chair of the Board of Directors, ASTM International






Response 2 - 

 Hello Andy,

 I haven’t traveled at all this summer and as a result, I’m having the best bicycling season in more than 25 years.

 

I couldn’t remember exactly how we measured hardness so I contacted Ulf Anvin, formerly of Aurubis and copied on this message.  After confirming with the former quality manger in Sweden, we believe Mayur is testing with a load that is too heavy.  There are different scales of Vickers hardness and Mayur will likely need to use a lighter test load so that he is in the lowest Vickers hardness scale.  For example, if he is testing with 50 kgf/mm2 and reporting hardness as xxx/HV50, he may want to reduce the load to maybe 25 kgf/mm2 and report hardness as xxx/HV25.  (I’m not sure of the exact numbers.)  If they test thin gauge strip in the wrong Vickers scale, there is the possibility of penetrating the strip completely and actually testing the metal support underneath the strip – Ulf recounted that exact experience.

 

When I worked for Luvata, we strand annealed strip in a continuous process as opposed to bell annealed and that allowed us to fine tune the temper to very narrow tolerances.  It definitely gave us a competitive advantage against producers without that capability.  The gauges mentioned in the message from Mayur are typical for automotive heat exchangers.  The ability to fine tune temper will put Indian strip producers in a better position to produce strip in tempers that match the machines it will be used in.  Therefore, these test procedures should be important to the Bureau of Indian Standards and I can understand Mayur’s concerns about getting this right.

 

I hope this is helpful,

 

John Hipchen

Exel Consulting Group
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COPPER & BRASS STRIPS/FOILS FOR RADIATOR CORES  SPECIFICATIONS



FOREWORD 

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Ore & Feed stock for copper industry, its alloys and products Sectional Committee MTD-8 had been approved by the Metallurgical Engineering Division Council. 

This standard was first published in 1965 and subsequently revised in 1977. While reviewing this standard in the light of experience gained during these years, the Committee decided to revise it in line with present practice being followed by Indian industry. In the present revision, following modifications has been made: 

a) A new clause on references has been incorporated.

 b) Clause for freedom from defects has been modified. 

c) A new clause on flatness has been added. 

d) Requirement of test certificate is added. 

e) Marking clause has been modified. 

f) Table 1 Chemical Composition of Copper Foil has been revised.

g) Mechanical property of copper foil for fin application and brass foils for tubes & brass strips for tank & header has been shown in Table 3

h) Thickness Tolerances of Brass and Copper Foils & Strips has been revised as Table 4A, 4B.

i) I value has been introduced as flatness measurement value.

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

1 SCOPE

This standard covers the requirements for copper and brass strips/foils for fabrication of radiators for motor cars, trucks, tractors, earth moving equipment’s, diesel locomotives and stationary internal combustion engines.

2 REFERENCES

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

		IS No.

		Title



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		IS 3288 : 1986 ( Part ? )

		



		IS 3685 : 1966

		Method of chemical analysis of brasses



		IS 4748 : 1988



IS 4748 : 2021
ISO 643 : 2019

		Method for estimating the average grain size of wrought copper and copper alloy

Steel — Micrographic determination of the apparent grain size ( third revision )







3 TERMINOLOGY 

For the purpose of this standard following definitions reproduced from IS 3288 ( Part ? ) shall apply.

3.1 Strip — Flat product over 0.15 mm, thick and up to and including 10 mm thick of any width and generally not cut to length; usually in coils but may be flat or folded.

3.2 Foil — A flat product of thickness up to and including 0.15 mm thick of any width generally not cut to length usually in coil form but may also be in flat or folded form.

4 SUPPLY OF MATERIAL

The general requirements relating to supply of material are laid down in IS 1387.

5 MANUFACTURE 

The material manufactured by cold-rolling shall be supplied in annealed (O), half hard (HB) or hard (HD) temper condition.

6 FREEDOM FROM DEFECTS

6.1 Surface of the material shall be clean and free from oxides, pin holes, blisters, flakes, scratches and other harmful defects. The edges slitted/unslitted of strips/foils should be free from edges burrs and cracks.

6.2 The surface of the material shall be free from contaminants which would prevent satisfactory wetting and bonding of soldier joints under normal production condition.

7 CHEMICAL COMPOSITION

The material shall have the composition as given in Tables 1 and 2.

8 PHYSICAL/MECHANICAL PROPERTIES

8.1 The average grain size and the limits of variation for annealed temper shall be as agreed to between the purchaser and the supplier.

8.1.1 The average grain size may be estimated by comparing photo-micrographs shown in IS 4748.

8.2 The mechanical properties of copper and brass strip/foil shall be as specified in Table 3.

9 DIMENSIONS AND TOLERANCES 

The copper and brass strip/foil shall be supplied in the thickness and widths specified by the purchaser subject to tolerances given in Table 4A & Table 4B respectively.



10 FLATNESS 

The strip shall be free from waves and buckles. 

I-Value is an exacting quantitative flatness measurement.  It is a dimensionless number that incorporates both the height (a) and peak to peak length (λ) in the diagram below of a repeating wave. 

a

a

a

λ

λ























              Where, a = Mean height & 

                        λ = mean length



I-value for Brass & Copper foils should not be more than 30i.

11 STRAIGHTNESS

11.1 The strip and foil shall be supplied with straight parallel edges.

11.2 The slit edge shall be free from burrs and frilling.





















Table 1 Chemical Composition of Copper Foils

( Clause 7 )

		Material

		Percent

		Chemical Analysis



		

		Sn

		P

		Other Impurities

		Cu (including Sn)

		



		(1) 

		(2) 

		(3)

		(4) 

		(5) 



		(6) 



		Tin Bearing Copper (TBC)

		0.05-0.2 

  

		0.02 Max 

		0.10 Max 

		99.8 Min 

		[bookmark: ole_link6]To be mutually agreed between  

the supplier and the purchaser 





NOTE — Keep phosphorous at lower limit when tin is towards higher limit.





Table 2 Chemical Composition of Brass Strips/Foils

 (Clause 7)

		Sl no.

		Material

		Percent 

		Chemical Analysis



		

		

		Cu

		Pb

		Fe

		Sn

		Total other

Impurities

		Zn

		



		(1)

		(2)

		(3)



		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		(i)

		CuZn30

		68.5-71.5

		0.02, Max

		0.05, Max

		0.03, Max

		0.2, Max

		Remainder

		To be carried out in accordance with IS 3685



		(ii)

		CuZn35

		64.5-67.0

		0.03, Max

		0.05, Max

		0.05, Max

		0.3, Max

		Remainder

		do



		(iii)

		CuZn37

		61.5-64.5

		0.05, Max

		0.075, Max

		0.075, Max

		0.6, Max

		Remainder

		do























Table 3 Mechanical properties of Copper and Brass foils/strips

		Sl.No.

		Application

		Material

		Temper

		Hardness (HV)

		Tensile Strength (N/mm2)

		Elongation (%) on gauge length of 50 mm

		Grain Size, mm



		

		

		

		

		

		

		

		

		



		1

		Radiator fins

		Copper

		HD

		110-140

		400 (min)

		3 % (min)

		-

		



		2

		Radiator tubes

		Brass

		HB

		100-130

		380 (min)

		15 % (min)

		-

		



		3

		Radiator tanks & Header Plates

		Brass

		O

		60-75

		280-350 

		40% (min)

		0.05 (max)

		











Table 4A Tolerance for Copper and Brass Foils

( Clause 9 )

		Sl No.

		Thickness

		Thickness Tolerance

		Width

		Width Tolerance



		

		

		Normal

		Close

		

		Normal 

		Close



		(1)

		(2)

		(3)



		(4)

		(5)

		(6)

		(7)



		i)

		Up to and including 0.15 mm

		± 7 percent of the thickness

		± 0.003 mm

		Up to 100 mm

		± 0.1 mm

		± 0.075 mm

































Table 4B Thickness Tolerance for Brass Strips

( Clause 9 )

		 Sl No.

		Thickness

		Tolerance ( in ± mm )





		

		

		Up to and including 160 wide

		Over 160 up to and including 300 wide

		Over 300 up to and including 450 wide

		Over 450 up to and including 630 wide



		1

		0.15-0.24

		0.015

		0.02

		0.025

		0.03



		2

		0.25-0.62

		0.02

		0.025

		0.03

		0.04



		3

		0.63-0.89

		0.025

		0.03

		0.04

		0.05



		4

		0.9-1.19

		0.03

		0.04

		0.05

		0.06



		5

		1.2-2.0

		0.04

		0.05

		0.06

		0.07





NOTE  Width Tolerance for Brass strips shall be considered as per mutual agreement between purchaser and supplier.

12 EDGE-WISE CURVATURE (DEPTH OF ARC)

In any length or width of one meter of the material, the depth of arc shall not exceed 2 mm.

13 SAMPLING AND RETEST

13.1 Samples of copper and brass strip/foils of the same composition, width, thickness and temper shall be batched together. For each batch, the number of samples taken shall be as given in Table 5.

13.2 Retests

Should any one of the pieces first selected by the purchaser or his representative fail to pass any of the prescribed tests, two further samples from the same batch shall be selected for testing, one of which shall be free from the strip or foil from which the original test sample was taken, unless that strip or foil has been withdrawn by the supplier. Should the test piece from both these additional samples pass, the batch represented by the test samples shall be deemed to have complied with this standard. Should the test piece from either of these additional samples fail, the batch represented by the test samples shall be deemed not to comply with this standard.

14 DELIVERY

14.1 Each coil shall not contain more than two lengths of strip.

14.2 The internal and external diameter of the coil and the minimum mass of each coil shall be mutually agreed to between the supplier and the purchaser.

15 PACKING 

15.1 Coils shall be packed in such a way as to protect them against;

a) Ingress of moisture and other elements which are likely to cause surface tarnishing and damage,

b) Damage of slit edges, 

c) Collapse of the inner diameter, and

d) Unwinding of the strips from the coil while taking out the box and during handling.

15.2 Where coils have to be transported, they shall be securely packed in strong wooden cases to resist breakage of packing during handling and transit.

16 MARKING

16.1 Each coil shall be marked with the grade of the material, size, temper, name of the manufacturer, net and gross mass.

16.2 BIS Certification Marking 

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

17 TEST CERTIFICATE

The manufacturer/supplier shall provide test certificate for each consignment giving information like lot number, coil number, corresponding chemical composition, tensile test, compression test, etc.



Table 5 Sampling and Retest

( Clause 13.1 )

		Sl No.

		Number of Coils of Foil or Strip in the Lot

		Number of Coils of Foil or Strip to be Selected





		(1)

		(2)



		(3)



		i)

		Up to 15

		5



		ii)

		16-25

		8



		iii)

		26-50

		13



		iv)

		51-100

		20



		v)

		101-150

		32



		vi)

		151-300

		50



		vii)

		301-500

		80



		viii)

		501 and above

		125







NOTE — The samples shall be cut off cold and shall receive no further treatment except that they may be machined to the shape of the test piece before being tested.	





ANNEX A

( Table 3 )

CORRELATION BETWEEN VICKERS HARDNESS AND LOAD FOR VARIOUS THICKNESSES OF COPPER AND BRASS STRIPS/FOILS

      

		Thickness

mm



		Vickers

Harness

(HV)



		Load

g



		(1)



		(2)

		(3)



		0.05

		50-80

81-15

151-300



		25

50

100



		0.06

		50-110

111-120



		50

100



		0.07

		50-80

81-160

161-230



		50

100

200



		0.08

		40-60

61-120

121-180



		50

100

200



		0.09

		50-95

96-140

141-260



		100

200

300



		0.10

		40-75

76-110

111-190



		100

200

300



		0.11

		40-65

66-95

96-160

161-300



		100

200

300

500



		0.12

		40-55

56-80

81-130

131-260



		100

200

300

500



		0.13

		50-70

71-115

116-230

		200

300

500





		0.14

		40-60

61-100

101-200

		200

300

500





		Thickness

mm



		Vickers

Harness

(HV)



		Load

g



		(1)



		(2)

		(3)



		0.15

		40-55

56-85

86-170

171-350



		200

300

500

1000



		0.16

		45-75

76-150

151-350



		300

500

1000



		0.17



		40-65

66-130

131-260



		300

500

1000



		0.18

		40-60

61-120

121-240



		300

500

1000



		0.19

		35-55

56-105

106-210



		300

500

1000



		0.20

		50-95

96-190



		500

1000



		0.21

		50-80

81-190



		500

1000



		0.22

		45-75

76-170



		500 

1000



		0.23

		40-70 

71-140

141-300



		500

1000

2000



		0.24

		40-65

66-130

131-300



		500

1000

2000



		0.25

		40-65

66-130

131-300

		500

1000

2000
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COPPER & BRASS STRIPS/FOILS FOR RADIATOR CORES-SPECIFICATIONS



FOREWORD 

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Ore & Feed stock for copper industry, its alloys and products Sectional Committee MTD-8 had been approved by the Metallurgical Engineering Division Council. 

This standard was first published in 1965 and subsequently revised in 1977. While reviewing this standard in the light of experience gained during these years, the Committee decided to revise it in line with present practice being followed by Indian industry. In the present revision, following modifications has been made: 

a) A new clause on references has been incorporated.

 b) Clause for freedom from defects has been modified. 

c) A new clause on flatness has been added. 

d) Requirement of test certificate is added. 

e) Marking clause has been modified. 

f) Table 1 Chemical Composition of Copper Foil has been revised.

g) Mechanical property of copper foil for fin application and brass foils for tubes & brass strips for tank & header has been shown in Table 3

h) Thickness Tolerances of Brass and Copper Foils & Strips has been revised as Table 4A, 4B.

i) I value has been introduced as flatness measurement value.

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



1. SCOPE

This standard covers the requirements for copper and brass strips/foils for fabrication of radiators for motor cars, trucks, tractors, earth moving equipment’s, diesel locomotives and stationary internal combustion engines.



2. REFERENCES

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





		IS No.

		Title



		1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		3288 : 1986

		Glossary of terms relating to copper and copper alloys



		3685 : 1966

		Method of chemical analysis of brasses



		4748 : 1988

		Method for estimating the average grain size of wrought copper and copper alloy







3. TERMINOLOGY 

For the purpose of this standard following definitions reproduced from IS 3288 shall apply.

3.1 Strip — Flat product over 0.15 mm thick and up to and including 10 mm thick of any width and generally not cut to length; usually in coils but may be flat or folded.

3.2 Foil — A flat product of thickness up to and including 0.15 mm thick of any width generally not cut to length usually in coil form but may also be in flat or folded form.



4. SUPPLY OF MATERIAL

The general requirements relating to supply of material are laid down in IS 1387.



5. MANUFACTURE 

The material manufactured by cold-rolling shall be supplied in annealed (O), half hard (HB) or hard (HD) temper condition.



6. FREEDOM FROM DEFECTS

6.1 Surface of the material shall be clean and free from oxides, pin holes, blisters, flakes, scratches and other harmful defects. The edges slitted/unslitted of strips/foils should be free from edges burrs and cracks.

6.2 The surface of the material shall be free from contaminants which would prevent satisfactory wetting and boding of soldier joints under normal production condition.



7. CHEMICAL COMPOSITION

The material shall have the composition as given in Tables 1 and 2.





8. PHYSICAL/MECHANICAL PROPERTIES

8.1 The average grain size and the limits of variation for annealed temper shall be as agreed to between the purchaser and the supplier.

8.1.1 The average grain size may be estimated by comparing photo-micrographs shown in IS 4748.

8.2 The mechanical properties of copper and brass strip/foil shall be as specified in Table 3.



9. DIMENSIONS AND TOLERANCES 

The copper and brass strip/foil shall be supplied in the thickness and widths specified by the purchaser subject to tolerances given in Table 4A & Table 4B respectively.



10. FLATNESS 

The strip shall be free from waves and buckles. 

I-Value is an exacting quantitative flatness measurement.  It is a dimensionless number that incorporates both the height (a) and peak to peak length (λ) in the diagram below of a repeating wave. 

a

a

a

λ

λ























              Where, a = Mean height & λ = mean length



  I-value for Brass & Copper foils should not be more than 30i.



11. STRAIGHTNESS

11.1 The strip and foil shall be supplied with straight parallel edges.

11.2 The slit edge shall be free from burrs and frilling.







Table 1 Chemical Composition of Copper Foils

(Clause 7)



		Material

		Percent

		Chemical Analysis



		

		Sn

		P

		Other Impurities

		Cu (including Sn)

		



		(1) 

		(2) 

		(3) 

		(4) 

		(5) 

		(6) 



		Tin Bearing Copper (TBC)

		0.05-0.2 

  

		0.02 Max 

		0.10 max 

		99.8 Min 

		[bookmark: ole_link6]To be mutually agreed between  

the supplier and the purchaser 







______________________________________________________________________________

NOTE — Keep phosphorous at lower limit when tin is towards higher limit.

______________________________________________________________________________





Table 2 Chemical Composition of Brass Strips/Foils

(Clause 7)

_____________________________________________________________________________________

		Sl no.

		Material

		Percent 

		Chemical Analysis



		

		

		Cu

		Pb

		Fe

		Sn

		Total other

Impurities

		Zn

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		(i)

		CuZn30

		68.5-71.5

		0.02, Max

		0.05, Max

		0.03, Max

		0.2, Max

		Remainder

		To be carried out in accordance with IS 3685



		(ii)

		CuZn35

		64.5-67.0

		0.03, Max

		0.05, Max

		0.05, Max

		0.3, Max

		Remainder

		do



		(iii)

		CuZn37

		61.5-64.5

		0.05, Max

		0.075, Max

		0.075, Max

		0.6, Max

		Remainder

		do







Table 3- Mechanical properties of Copper and Brass foils/strips

		S.No.

		Application

		Material

		Temper

		Hardness (HV)

		Tensile Strength (N/mm2)

		Elongation (%) on gauge length of 50 mm

		Grain Size, mm



		

		

		

		

		

		

		

		

		



		1

		Radiator fins

		Copper

		HD

		110-140

		400 (min)

		3 % (min)

		-

		



		2

		Radiator tubes

		Brass

		HB

		100-130

		380(min)

		15 % (min)

		-

		



		3

		Radiator tanks & Header Plates

		   Brass

		O

		60-75

		280-350 

		40% (min)

		0.05 (max)

		





_________________________________________________________________________________





Table 4A- Tolerance for Copper and Brass Foils

(Clause 9)

______________________________________________________________________________

		Sl No.

		Thickness

		Thickness Tolerance

		Width

		Width Tolerance



		

		

		Normal

		Close

		

		Normal 

		Close



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		i)

		Up to and including 0.15 mm

		± 7 percent of the thickness

		±0.003 mm

		Up to 100mm

		±0.1mm

		±0.075 mm











Table 4B- Thickness Tolerance for Brass Strips

(Clause 9)

		 Sl No.

		Thickness

		Tolerance (in ± mm)



		

		

		Up to and including 160 wide

		Over 160 up to and including 300 Wide

		Over 300 up to and including 450 Wide

		Over 450 up to and including 630 wide



		1

		0.15-0.24

		0.015

		0.02

		0.025

		0.03



		2

		0.25-0.62

		0.02

		0.025

		0.03

		0.04



		3

		0.63-0.89

		0.025

		0.03

		0.04

		0.05



		4

		0.9-1.19

		0.03

		0.04

		0.05

		0.06



		5

		1.2-2.0

		0.04

		0.05

		0.06

		0.07







NOTE - Width Tolerance for Brass strips shall be considered as per mutual agreement between purchaser and supplier.

______________________________________________________________________________



12. EDGE-WISE CURVATURE (DEPTH OF ARC)

In any length or width of one meter of the material, the depth of arc shall not exceed 2 mm.



13. SAMPLING AND RETEST

13.1 Samples of copper and brass strip/foils of the same composition, width, thickness and temper shall be batched together. For each batch, the number of samples taken shall be as given in Table 5.

13.2 Retests

Should any one of the pieces first selected by the purchaser or his representative fail to pass any of the prescribed tests, two further samples from the same batch shall be selected for testing, one of which shall be free from the strip or foil from which the original test sample was taken, unless that strip or foil has been withdrawn by the supplier. Should the test piece from both these additional samples pass, the batch represented by the test samples shall be deemed to have complied with this standard. Should the test piece from either of these additional samples fail, the batch represented by the test samples shall be deemed not to comply with this standard.



14. DELIVERY

14.1 Each coil shall not contain more than two lengths of strip.

14.2 The internal and external diameter of the coil and the minimum mass of each coil shall be mutually agreed to between the supplier and the purchaser.



15. PACKING 

15.1 Coils shall be packed in such a way as to protect them against;

a) Ingress of moisture and other elements which are likely to cause surface tarnishing and damage,

	b) Damage of slit edges, 

	c) Collapse of the inner diameter, and

d) Unwinding of the strips from the coil while taking out the box and during handling.

15.2 Where coils have to be transported, they shall be securely packed in strong wooden cases to resist breakage of packing during handling and transit.

16. MARKING

16.1 Each coil shall be marked with the grade of the material, size, temper, name of the manufacturer, net and gross mass.

16.1.1 BIS Certification Marking

The material may also be marked with the Standard Mark.

16.1.1.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which the licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

17. TEST CERTIFICATE

The manufacturer/supplier shall provide test certificate for each consignment giving information like lot number, coil number, corresponding chemical composition, tensile test, compression test, etc.

Table 5 Sampling and Retest

(Clause 13.1)

______________________________________________________________________________

		Sl No.

		Number of Coils of Foil or Strip in the Lot

		Number of Coils of Foil or Strip to be Selected



		(1)

		(2)

		(3)



		i)

		Up to 15

		5



		ii)

		16-25

		8



		iii)

		26-50

		13



		iv)

		51-100

		20



		v)

		101-150

		32



		vi)

		151-300

		50



		vii)

		301-500

		80



		viii)

		501 and above

		125





NOTE — The samples shall be cut off cold and shall receive no further treatment except that they may be machined to the shape of the test piece before being tested.	

______________________________________________________________________________

ANNEX A

(Table 3)

CORRELATION BETWEEN VICKERS HARDNESS AND LOAD FOR VARIOUS THICKNESSES OF COPPER AND BRASS STRIPS/FOILS

_________________________________            _________________________________

		Thickness

mm



		Vickers

Harness

(HV)

		Load

g



		(1)

		(2)

		(3)



		0.05

		50-80

81-15

151-300

		25

50

100



		0.06

		50-110

111-120

		50

100



		0.07

		50-80

81-160

161-230

		50

100

200



		0.08

		40-60

61-120

121-180

		50

100

200





		0.09

		50-95

96-140

141-260

		100

200

300



		0.10

		40-75

76-110

111-190

		100

200

300



		0.11

		40-65

66-95

96-160

161-300



		100

200

300

500



		0.12

		40-55

56-80

81-130

131-260

		100

200

300

500



		0.13

		50-70

71-115

116-230

		200

300

500





		0.14

		40-60

61-100

101-200

		200

300

500





		Thickness

mm



		Vickers

Harness

(HV)

		Load

g



		(1)

		(2)

		(3)



		0.15

		40-55

56-85

86-170

171-350

		200

300

500

1 000



		0.16

		45-75

76-150

151-350

		300

500

1 000



		0.17

		40-65

66-130

131-260





		300

500

1 000



		0.18

		40-60

61-120

121-240

		300

500

1 000



		0.19

		35-55

56-105

106-210

		300

500

1 000



		0.20

		50-95

96-190

		500

1 000



		0.21

		50-80

81-190

		500

1 000



		0.22

		45-75

76-170

		500 

1 000



		0.23

		40-70 

71-140

141-300

		500

1 000

2 000



		0.24

		40-65

66-130

131-300

		500

1 000

2 000



		0.25

		40-65

66-130

131-300

		500

1 000

2 000
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A. Basic Details


B. Comment Detail & Action Logs


Comment Detail Home / WC-Draft / Comment View / Comment Detail


1.  Name : Yogesh Rao 5.  Doc No. / IS : MTD 8(23710)


2.  Email ID : yrao@rashtriyametal.com 6.  Technical Commitee : MTD8


3.  Contact No. : 8690415280 7.  Member Secretary : Vishal Kumar Rana


4.  Organisation Details : N/A


SNo. Clause /
Subclause No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment


1 8 8.1.1 Editorial N/A


Comments/Suggestions along with Justification
for the Proposed Change


Along with comparison method of  grain size measurement also include intercept method. 


Justification:-Comparison method is subjective in nature. Measured grain size is dependent on


perception of individual performing the test.


Proposed Change/Modified Wordings The average grain size may be estimated by comparing photo-micrographs shown in ISO
2624  or by intercept method. In case of dispute intercept method shall be referee


method.


Action Taken


1 2024-03-05 Select


Reply


Remark


Save


SNo. Clause /
Subclause No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment


2 11 11.1 Editorial N/A
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Comments/Suggestions along with Justification
for the Proposed Change


Include diagrammatic representation and also specifications for straightness.


(Need to understand the difference between straightness and Edgewise curvature- as per IS1897


both are the same. In IS14811 the term for curvature is mentioned as Camber)


Definition as given in IS3288


 


Edgewise Curvature ( Edgewise Bow ) - The laterial department


of an edge of a flat product from a straight line joining two


specified points ,on that edge.


2.46 Straightness -The extent to which the axis or the edge of a


product approaches a straight line.


Need to clarify difference between both terms.


Proposed Change/Modified Wordings


Action Taken


1 2024-03-05 Select


Reply


Remark


Save


SNo. Clause /
Subclause No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment


3 8.2 Table 3 Editorial N/A


Comments/Suggestions along with Justification for the
Proposed Change


Hardness should be only for reference. Acceptance should be based on UTS and


elongation.


Hardness range for brass radiator header tanks and header plates hardness specification


should be 75HV max.


Brass radiator header tanks and header plates should have specification for Erichsen


cupping value as per Appendix A of IS 410.


Proposed Change/Modified Wordings


Action Taken


1 2024-03-05 Select


Reply


Remark


Save


SNo. Clause / Subclause
No.


Paragraph No./Figure
No./Table No.


Type of Comment Attachment
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4 9 Table 4A Editorial cmt_1699437226_654b5aa771f46.docx


Comments/Suggestions along with Justification for the
Proposed Change


Thickness tolerances should be bifurcated based on nominal thickness in 4 ranges


similar to below table.


Proposed Change/Modified Wordings Table attached


Action Taken


1 2024-03-05 Select


Reply


Remark


Save


SNo. Clause /
Subclause No.


Paragraph
No./Figure No./Table


No.


Type of Comment Attachment


5 3 3.2 Editorial cmt_1699437226_654b5aa771f46.docx


Comments/Suggestions along with Justification
for the Proposed Change


Defination of foils in IS 3331 and IS 3288 are different. Both should be same.


Proposed Change/Modified Wordings A flat product of thickness up to and including 0.16 mm, of any width generally not cut to
length usually in coil form but may also be in flat or folded form.


Action Taken


1 2024-03-05 Select


Reply


Remark


Save
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(Suggested Amendments)

IS : 410 – 1977

SPECIFICATION FOR COLD ROLLED BRASS SHEET,

STRIP AND FOIL

(Third Revision) 

July 2006



1.   SCOPE- This standard covers only three grade of brasses - CuZn30, CuZn37 & CuZn40 but in the current scenario other grades like CuZn15, CuZn20, CuZn33, CuZn35 with all Temper Condition like- Annealed (O), Quarter hard (HA), Half hard (HB), Three- fourth hard (3/4 HD), Hard (HD), Extra hard (HE) &Spring hard (HS) are also in demand and need to be included in the standard. Also while comparing with EN1652 & JIS H3100, It has been observed that range of percentage for Chemical composition prescribed is too wide and need to be narrowed down within ±1 percent instead of ±1.5 percent and the percentage of prescribed impurities also need to be narrowed down to achieve consistent mechanical properties. Further lead need to be reduced in view of RoHS compliance of less than1000 PPM.

		









		

Table 1 Chemical Composition with the addition of all Brass Grades is to be substituted with the table given as under;





		TABLE 1 CHEMICAL COMPOSITION (Existing)



		ALLOY  DESIGNATION

		 

		PERCENTAGE



		 

		 

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		 

		 

		Cu

		Pb

Max

		Fe    Max

		Total Impurities (Including Iron ) Max

		Zn



		{1}

		 

		{2}

		{3}

		{4}

		{5}

		{6}



		CuZn30

		 

		68.5 to 71.5

		0.05

		0.05

		0.3

		Remainder



		CuZn37

		 

		61.5 to 64.5

		0.3

		0.075

		0.6

		Remainder



		CuZn40

		 

		58.5 to 61.5

		0.3

		0.1

		0.75

		Remainder



















		



TABLE 1 CHEMICAL COMPOSITION(Revised)



		ALLOY  DESIGNATION

		

		PERCENTAGE



		

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		

		

		Cu

		Pb

Max

		Fe    Max

		Total Impurities (Including Iron ) Max

		Zn



		{1}

		

		{2}

		{3}

		{4}

		{5}

		{6}



		CuZn15

		

		84.0 to 86.0

		0.05

		0.05

		0.3

		Remainder



		CuZn20

		

		79.0 to 81.0

		0.05

		0.05

		0.3

		Remainder



		CuZn30

		

		69.0 to 71.0

		0.05

		0.05

		0.3

		Remainder



		CuZn33

		

		66.0 to 68.0

		0.05

		0.05

		0.5

		Remainder



		CuZn35

		

		64.0 to 66.0

		0.05

		0.05

		0.5

		Remainder



		CuZn37

		

		62.0 to 64.0

		0.07

		0.07

		0.5

		Remainder



		CuZn40

		

		59.0 to 61.0

		0.10

		0.07

		0.5

		Remainder











7. MECHANICAL TESTS (INCLUDING PREPARATION OF TEST PIECES) – It is submitted that now a days, mechanical Dialing type telephones are obsolete and are no more manufactured anywhere in the world since it has been completely overtaken by mobile phones like android and I-phones. Hence, the table 3 relating to “Mechanical properties for telecommunication industries” be omitted as it has become irrelevant.

7.1.1 Tensile Test- With the advent of the technology, the manufacturers in India have also installed Precession Tensile Testing Machines like Zwick Roell Germany make which are capable of testing UTS for strips / foils of thickness lower than 0.10 mm and are successfully meeting the demand of the customers. Therefore, The Tensile Test and The Elongation Test should also be made applicable to material having thickness lower than 0.10 mm.

Hence the Table 2 for Mechanical Properties to be amended as suggested below given in red colour.





















		TABLE 2 MECHANICALPROPERTIES FOR OTHER THAN TELECOMMUNICATION INDUSTRIES (Existing)



		(Clauses 7.1, 7.1.1, 7.1.2 and 7.1.3)



		ALLOY DESIGNA-TION

		CON-DITION

		THICKNESS

		TENSILE STRENGTH

		ELONGATION ON GAUGE LENGTH OF 50 mm

		VICKERS HARDNESS (HV)

		BEND TEST



		

		

		 ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ 

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ  ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ

		ꟷ ꟷ ꟷ ꟷ  ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		

		

		Over

		Up to and including

		N/mm2         Up to and Including 450 mm Wide

		(kgf/mm2 ) Over 450 mm Wide

		 PERCENT

		Up to and Including 450 mm Wide

		Over 450 mm Wide

		Transverse Bend

		Longitudinal Bend



		

		

		

		

		

		

		

		ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ 

		ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ 

		 ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ

		 ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ 



		

		

		mm

		mm

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 

		Min.

		Min

		Max

		Min

		Max

		Angle   

		Radius

		Angle   

		Radius



		

		

		

		

		Min

		Min

		

		

		

		

		

		Deg.

		

		Deg.

		



		{1}

		{2}

		{3}

		{4}

		{5}

		{6}

		{7}

		

		{8}

		

		{9}

		{10}

		{11}

		{12}

		{13}



		CuZn30

		O

		ꟷ

		10

		275 (28.0)

		275 (28.0)

		50

		ꟷ

		80

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		320 (32.5)

		320 (32.5)

		35

		75

		ꟷ

		75

		ꟷ

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		345 (35.0)

		345 (34.0)

		20

		100

		ꟷ

		95

		ꟷ

				       180







		Close

		180

		Close



		

		

		

		

		

		

		

		

		

		

		

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		405 (41.5)

		380 (39.0)

		5

		125

		ꟷ

		120

		ꟷ

		90

		2t

		90

		t



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		CuZn37

		O

		ꟷ

		10

		275 (28.0)

		275 (28.0)

		40

		ꟷ

		80

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		335 (34.0)

		335 (34.0)

		30

		75

		ꟷ

		75

		ꟷ

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		380 (38.5)

		345 (35.0)

		15

		110

		ꟷ

		100

		ꟷ

				180







		Close

		180

		Close



		

		

		

		

		

		

		

		

		

		

		

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		450 (46.0)

		405 (41.5)

		5

		135

		ꟷ

		125

		ꟷ

		90

		2t

		90

		t



		

		HE

		ꟷ

		10

		515 (52.5)

		ꟷ

		ꟷ

		165

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		90

		2t



		

		HS

		ꟷ

		5

		660 (67.5)

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		90

		2t



		

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		CuZn40

		O

		ꟷ

		10

		275 (28.0)

		275 (28.0)

		30

		ꟷ

		85

		ꟷ

		85

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		420 (43.0)

		420 (43.0)

		12

		100

		ꟷ

		100

		ꟷ

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		490 (50.0)

		490 (50.0)

		5

		125

		ꟷ

		125

		ꟷ

		90

		2t

		90

		t



		

		t = thickness of material

		

		

		

		

		

		

		

		

		

		

		





		

TABLE 2 MECHANICAL PROPERTIES FOR ALL BRASS GRADES ( Revised)



		(Clauses 7.1, 7.1.1, 7.1.2 and 7.1.3)



		ALLOY DESIGNA-TION

		CON-DITION

		THICKNESS

		TENSILE STRENGTH (N/mm2)

		ELONGATION ON GAUGE LENGTH OF 50 mm 

		VICKERS HARDNESS (HV)

		BEND TEST



		

		

		 ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ   

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 

		

		  ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ  

		 ꟷ ꟷ ꟷ  ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		

		

		

Over

		Up to and including

		

Min.

		

Max.

		 PERCENT

		Min.

		Max.

		Transverse Bend

		Longitudinal Bend



		

		

		

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 

		

		

		

		  ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ  

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ  



		

		

		mm

		mm

		

		

		Min.

		

		

		Angle   

		Radius

		Angle   

		Radius



		

		

		

		

		

		

		

		

		

		Deg.

		

		Deg.

		



		{1}

		{2}

		{3}

		{4}

		{5}

		{6}

		{7}

		{8}

		{9}

		{10}

		{11}

		{12}

		{13}



		CuZn15

		O

		ꟷ

		10

		255

		325

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		305

		370

		25

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		350

		420

		12

		105

		125

		180

		Close

		180

		Close



		

		3/4 HD

		ꟷ

		10

		395

		460

		10

		125

		145

		90

		t

		90

		t



		

		HD

		ꟷ

		10

		435

		495

		5

		135

		155

		90

		2t

		90

		t



		

		HE

		ꟷ

		5

		495

		550

		ꟷ

		150

		170

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		

		HS

		ꟷ

		5

		540

		ꟷ

		ꟷ

		170

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		CuZn20

		O

		ꟷ

		10

		285

		350

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		330

		400

		30

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		380

		450

		15

		110

		130

		180

		Close

		180

		Close



		

		3/4 HD

		ꟷ

		10

		420

		490

		10

		125

		145

		90

		t

		90

		t



		

		HD

		ꟷ

		10

		470

		530

		5

		140

		160

		90

		2t

		90

		t



		

		HE

		ꟷ

		5

		540

		600

		ꟷ

		165

		180

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		

		HS

		ꟷ

		5

		585

		ꟷ

		ꟷ

		180

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		CuZn30

		O

		ꟷ

		10

		285

		350

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		340

		405

		30

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		395

		460

		15

		110

		130

		180

		Close

		180

		Close



		

		3/4 HD

		ꟷ

		10

		440

		510

		10

		130

		150

		90

		t

		90

		t



		

		HD

		ꟷ

		10

		490

		560

		5

		150

		165

		90

		2t

		90

		t



		

		HE

		ꟷ

		5

		570

		635

		ꟷ

		165

		185

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		

		HS

		ꟷ

		5

		625

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		CuZn33

		O

		ꟷ

		10

		285

		350

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		340

		405

		30

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		395

		460

		15

		110

		130

		180

		Close

		180

		Close



		

		3/4 HD

		ꟷ

		10

		440

		510

		10

		130

		150

		90

		t

		90

		t



		

		HD

		ꟷ

		10

		490

		560

		5

		150

		165

		90

		2t

		90

		t



		

		HE

		ꟷ

		5

		570

		635

		ꟷ

		165

		185

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		

		HS

		ꟷ

		5

		625

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		ꟷ

		ꟷ



		CuZn35

		O

		ꟷ

		10

		275

		345

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		340

		405

		30

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		380

		450

		15

		105

		135

		180

		Close

		180

			Close



		

		3/4 HD

		ꟷ

		10

		425

		495

		10

		130

		150

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		470

		540

		5

		145

		165

		90

		2t

		90

		t



		

		HE

		ꟷ

		10

		540

		615

		ꟷ

		165

		185

		ꟷ

		ꟷ

		90

		2t



		

		HS

		ꟷ

		5

		595

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		90

		2t



		CuZn37

		O

		ꟷ

		10

		285

		350

		40

		ꟷ

		80

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		340

		405

		30

		80

		110

		180

		Close

		180

		Close



		

		HB

		ꟷ

		10

		385

		455

		15

		105

		135

		180

		Close

		180

		Close



		

		3/4 HD

		ꟷ

		10

		435

		505

		10

		130

		150

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		485

		550

		5

		145

		165

		90

		2t

		90

		t



		

		HE

		ꟷ

		10

		560

		625

		ꟷ

		165

		185

		ꟷ

		ꟷ

		90

		2t



		

		HS

		ꟷ

		5

		620

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		90

		2t



		CuZn40

		O

		ꟷ

		10

		275

		380

		35

		ꟷ

		85

		180

		Close

		180

		Close



		

		HA

		ꟷ

		10

		345

		425

		25

		85

		125

		180

		Close

		180

		t



		

		HB

		ꟷ

		10

		400

		485

		15

		95

		150

		180

		t

		180

		t



		

		3/4 HD

		ꟷ

		10

		415

		515

		10

		100

		155

		180

		t

		180

		t



		

		HD

		ꟷ

		10

		485

		585

		5

		105

		170

		90

		2t

		90

		t



		

		HE

		ꟷ

		10

		555

		685

		ꟷ

		115

		185

		ꟷ

		ꟷ

		90

		2t



		

		HS

		ꟷ

		5

		640

		ꟷ

		ꟷ

		185

		ꟷ

		ꟷ

		ꟷ

		90

		2t



		

		t = thickness of material

		

		

		

		

		

		

		

		

		





Note: For Thickness less than 0.10 mm, the mechanical properties shall be agreed between the purchaser and the supplier. 





7.1.4      Erichsen Cupping Values for Brass Grades

     7.1.4.1    If required by the purchaser, the minimum Erichsen Values may be mutually agreed to between the manufacturer and the purchaser. Same value for different grades is not possible to achieve hence need to split into two groups and we suggest to prescribe the following Erichsen Values. 





A P P E N D I X   A (Existing)

(Clause 7.1.4.1)

            MINIMUM ERICHSEN CUPPING VALUES

(FOR ANNEALED TEMPER ONLY)

		THICKNESS

		ERICHSEN VALUE



		mm

		mm



		0.10

		10.19



		0.15

		10.50



		0.20

		10.80



		0.25

		11.05



		0.30

		11.31



		0.35

		11.50



		0.4

		11.65



		0.5

		12.01



		0.6

		12.23



		0.7

		12.42



		0.8

		12.59



		0.9

		12.8



		1.0

		13.0



		1.2

		13.3



		1.5

		13.7



		1.8

		14.1



		2.0

		14.3







             A P P E N D I X   A ( Revised)

           ( Clause 7.1.4.1 )

            MINIMUM ERICHSEN CUPPING VALUES

            (FOR ANNEALED TEMPER ONLY)

		THICKNESS

		ERICHSEN VALUE (CuZn30 & CuZn33 )

		ERICHSEN VALUE (CuZn35 & CuZn37)



		mm

		mm

		mm



		0.10

		10.19

		9.0



		0.15

		10.50

		9.4



		0.20

		10.80

		9.8



		0.25

		11.05

		10.1



		0.30

		11.31

		10.45



		0.35

		11.50

		10.7



		0.4

		11.65

		11.0



		0.5

		12.01

		11.4



		0.6

		12.23

		11.6



		0.7

		12.42

		11.8



		0.8

		12.59

		12.0



		0.9

		12.8

		12.2



		1.0

		13.0

		12.4



		1.2

		13.3

		12.7



		1.5

		13.7

		13.0



		1.8

		14.1

		13.5



		2.0

		14.3

		14.0
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(Suggested Amendments)

IS 14811: 2000

ROLLED COPPER PLATE, SHEET, STRIPAND FOILS FOR GENERAL ENGINEERING

PURPOSES – SPECIFICATION



This standard is meant for Copper Plate, Sheet, Strip and Foils for “General Engineering Purposes” and we feel that mention of ETP grade is irrelevant and it should specifically be reserved for the applications where High Electrical Conductivity is required. For that purpose, IS: 1897“Copper Strips for Electrical Purposes” is in existence which covers ETP, HCP, PHC and FRHC etc.

Also we are of the opinion that for Copper Flat Products of DHP, DLP and Tin Bearing Copper (TBC) for General Engineering Purpose should be added in Para 7.1 (Chemical Composition).



5    CONDITIONS OF SUPPLY-  

We suggest that a Temper Extra Hard (HE) / Spring Hard (HS) should be added. 

The material shall be supplied by hot rolling or cold rolling and shall be supplied in one of the following conditions as specified by the purchaser:

	O   :               Annealed (Soft)

              HA       :         Quarter hard

              HB      :          Half hard 

              HD      :          Hard 

             HE/HS :          Extra hard/Spring hard















Table 1 Mechanical properties of copper plate, sheet, strip and foil need to be amended.

It is submitted that UTS is the true test of the Mechanical strength of the product. It has been observed that currently customers are demanding Mechanical Properties such as Tensile Strength and Elongation for Strip / Foil thicknesses below 0.10 mm. Due to the advent of technology the manufacturers in India have also installed Precession Tensile Testing Machines like Zwick Roell, Germany which are capable of measuring UTS for Strip / Foil thickness lower than 0.10 mm.

In view of above, existing Table 1 to be substituted with the table given as under.





		Table 1 Mechanical Properties of Copper Plate,

Sheet, Strip and Foil (Existing)



		(Clauses 8.1)







		Temperature Condition

		Tensile Strength 

MPa

		Elongation Percent (on Gauge Length of 50 mm )

		Vickers Hardness (HV)



		

		Min.

		Min.

		



		{1}

		{2}

		{3}

		{4}



		O

		195

		35

		55 Max



		HA

		215

		25

		55  to 75



		HB

		250

		15

		75 to 90



		HD

		275

		ꟷ

		90 Min



		NOTES – 

1.    Whenever practicable tensile test piece shall be made from full section of the material. 



		             Alternatively a test piece of full thickness of the material and machined to the dimensions of



		             12 mm wide rectangular section test piece shall be used. The longitudinal axis of symmetry



		             test piece shall be in the direction of rolling.



		2.  The Tensile test shall be applicable to the material having thickness 0.50 mm and above. 

























		Table 1 Mechanical Properties of Copper Plate,

Sheet, Strip and Foil(Revised)



		(Clause 8.1)







		Temper Condition

		Tensile Strength 

MPa

		Elongation Percent (on Gauge Length of 50 mm )

		Vickers Hardness (HV)



		

		ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ

		

		 ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ 



		

		Min.

		Max.

		Min.

		Min.

		Max.



		

		

		

		

		

		



		{1}

		{2}

		{3}

		{4}

		{5}

		{6}



		O

		200

		250

		30

		ꟷ

		65



		HA

		220

		275

		25

		60

		75



		HB

		240

		300

		15

		75

		90



		HD

		290

		360

		5

		90

		110



		HS/HE

		360

		ꟷ

		ꟷ

		110

		ꟷ



		NOTES–

1. Whenever practicable tensile test piece shall be made from full section of the material. 



		Alternatively a test piece of full thickness of the material and machined to the dimensions of



		12 mm wide rectangular section test piece shall be used. The longitudinal axis of symmetry



		test piece shall be in the direction of rolling.



		2. For Thickness less than 0.10 mm, the mechanical properties shall be agreed between the              purchaser and the supplier. 







Reference: ASTM B152, EN13599





















Table 2 Bend test to be revised as below due to addition of one more Temper HE/HS.



		Table 2  Bend Test ( Existing)



		(Clause 8.3)





		Thickness 

		Condition

		Transverse Bend Test

		Longitudinal Bend Test



		

		[image: ]



		

		



		

		



		

		



		

		



		

		



		

		

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 



		Up to and including 10 mm

		

		Angle   

		Radius

		Angle   

		Radius



		

		

		Deg.

		

		Deg.

		



		

		O

		180

		t

		180

		t



		

		HA

		180

		t

		180

		t



		

		HB

		180

		t

		180

		t



		

		HD

		90

		t

		90

		t



		

		

		

		

		

		



		   t = thickness of sheet, strip

		

		

		



		 

		 

		 

		 

		 

		 





		Table 2  Bend Test ( Revised )



		(Clause 8.3)





		Thickness 

		Condition

		Transverse Bend Test

		Longitudinal Bend Test



		

		[image: ]



		

		



		

		



		

		



		

		



		

		



		

		

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 



		Up to and including 10 mm

		

		Angle   

		Radius

		Angle   

		Radius



		

		

		Deg.

		

		Deg.

		



		

		O

		180

		t

		180

		t



		

		HA

		180

		t

		180

		t



		

		HB

		180

		t

		180

		t



		

		HD

		90

		t

		90

		t



		

		HS/HE

		ꟷ

		ꟷ

		90

		2t



		

		

		

		

		

		



		   t = thickness of sheet, strip
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IS 191 Clauses to be revised.docx
Sub : IS 191 – Clauses to be revised – a few examples

· Foreword



Following grades of copper need to be included

· Oxygen free (OF)

· Oxygen free Electronic 

· Oxygen free low phosphorus (PHC)

· High purity low residual phosphorus deoxidized (HCP)

· Deoxidized low phosphorus (DLP)



· Clause 1.2

· There is no mention about CATHODE in refinery shape 

· Wire bars are not continuously cast

· “Slabs” need to be included besides cake



· Clause 3.3

· To be written as follows : 

· “For the purpose of this classification the minimum copper content shall be as per Table 4” (present table has copper grade with less than 99.85% copper contradicting this clause)



· Clause 3.4

· The term “secondary metal” needs to be explained



· Clause 5.3

· The term ‘continuously’ needs to be deleted

· The term ‘slab’ to be included



· Tables 1-5

· Need based changes to be made



· Clause 8.2

· ‘Slab’ to be added



· Clause 9.2

· Title can be “Resistivity / Conductivity Test”

· Needs to be modified based on facilities available now for conductivity measurement



· Clause 10

· “Cu-ATP” to be deleted as its maximum permissible oxygen limit is 0.1%.
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(Suggested Amendments)

IS: 3052 – 1986 



DIMENSIONS AND TOLERANCES FOR

WROUGHT COPPER AND COPPER ALLOY

SHEET, STRIP AND FOIL FOR GENERAL

ENGINEERING PURPOSES

(Second Revision)



Table 1 related to tolerances on thickness of cold rolled sheet, strips and foils

It has been observed that tolerances are given in the width range of 160mm, 300mm, 450mm, 630mm, 800mm &1250mm.While comparing the same with EN13599-2002 which prescribes width range of 200mm, 350mm, 700mm, 1000mm & 1250mm.

Further tolerances on thickness are prescribed in much closer ranges than prescribed under IS: 3052.

Currently customers have started demanding closer tolerances in thicknesses and the manufacturers of flat products in India have installed current state of art technology like Automatic gauge controls (AGC) and are successfully meeting the demands of the customers. In view of above, existing Table 1 to be substituted with the table given as under.





















		TABLE 1  TOLERANCES ON THICKNESS OF COLD- ROLLED



		SHEET, STRIP AND FOIL(Existing)



		       (Clause 4.1)



		All dimensions in Millimetres.



		SPECIFIED THICKNESS

		

		TOLERANCES (PLUS AND MINUS)



		 ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		Over

		Up to and 

		

		Up to and

		 Over

		     Over

		     Over

		   Over

		   Over



		

		Including

		

		Including

		160 Up to

		300 Up to

		450 Up to

		630 Up to

		800 Up to



		

		

		

		160 Wide

		     and

		    and

		      and

		    and

		    and



		

		

		

		

		Including

		including

		Including

		Including

		Including



		

		

		

		

		300 Wide

		450 Wide

		630 Wide

		800 Wide

		1250 Wide



		{1}

		{2}

		

		{3}

		{4}

		{5}

		{6}

		{7}

		{8}



		_

		0.05

		

		10 Percent of specified thickness

		_

		_

		_

		_

		_



		0.05

		0.10

		

		10 Percent of specified thickness

		12.5 Percent of specified thickness

		_

		_

		_

		_



		0.10

		0.16

		

		0.012

		0.015

		0.020

		0.025

		ꟷ

		ꟷ



		0.16

		0.28

		

		0.015

		0.02

		0.025

		0.03

		0.04

		ꟷ



		0.28

		0.63

		

		0.02

		0.025

		0.03

		0.04

		0.05

		0.06



		0.63

		0.9

		

		0.025

		0.03

		0.04

		0.05

		0.06

		0.07



		0.90

		1.2

		

		0.03

		0.04

		0.05

		0.06

		0.07

		0.09



		1.2

		2.0

		

		0.04

		0.05

		0.06

		0.07

		0.09

		0.11



		2.0

		2.8

		

		0.05

		0.06

		0.07

		0.09

		0.11

		0.14



		2.8

		3.5

		

		0.06

		0.07

		0.09

		0.11

		0.14

		0.17



		3.5

		4.5

		

		0.07

		0.09

		0.11

		0.14

		0.17

		0.20



		4.5

		6.0

		

		0.09

		0.11

		0.14

		0.17

		0.20

		0.25



		6.0

		8.0

		

		0.11

		0.14

		0.17

		0.20

		0.25

		0.30



		8.0

		10.0

		

		0.14

		0.17

		0.20

		0.25

		0.30

		0.35



		 

		 

		 

		 

		 

		 

		 

		 

		 













		TABLE 1  TOLERANCES ON THICKNESS OF COLD- ROLLED



		SHEET, STRIP AND FOIL(Revised)



		       (Clause 4.1)



		All dimensions in Millimeters.



		SPECIFIED THICKNESS

		

		TOLERANCES (PLUS AND MINUS)



		 ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ



		Over

		Up to and 

		

		Up to and

		Over

		Over

		Over

		Over



		

		Including

		

		Including

		200 Up to

		350 Up to

		700 Up to

		1000 Up to



		

		

		

		200 Wide

		and

		and

		and

		and



		

		

		

		

		Including

		including

		Including

		Including



		

		

		

		

		350 Wide

		700 Wide

		1000 Wide

		1250 Wide



		{1}

		{2}

		

		{3}

		{4}

		{5}

		{6}

		{7}



		_

		0.05

		

		0.003

		0.003

		0.004

		_

		_



		0.05

		0.10

		

		0.005

		0.005

		0.007

		_

		_



		0.10

		0.20

		

		0.007

		0.010

		0.015

		0.025

		ꟷ



		0.20

		0.30

		

		0.010

		0.015

		0.020

		0.030

		0.040



		0.30

		0.40

		

		0.012

		0.018

		0.022

		0.040

		0.050



		0.40

		0.50

		

		0.015

		0.020

		0.025

		0.050

		0.060



		0.50

		0.80

		

		0.018

		0.025

		0.030

		0.060

		0.070



		0.80

		1.20

		

		0.022

		0.030

		0.040

		0.070

		0.090



		1.20

		1.80

		

		0.028

		0.035

		0.060

		0.080

		0.10



		1.80

		2.50

		

		0.035

		0.045

		0.070

		0.090

		0.11



		2.50

		3.20

		

		0.040

		0.055

		0.080

		0.10

		0.13



		3.20

		4.0

		

		0.050

		0.065

		0.10

		0.12

		0.15



		4.0

		5.0

		

		0.060

		0.075

		0.12

		0.14

		0.17



		5.0

		6.0

		

		0.070

		0.085

		0.14

		0.16

		0.20



		6.0

		7.0

		 

		0.080

		0.095

		0.16

		0.19

		0.23



		7.0

		8.0

		

		0.090

		0.105

		0.18

		0.22

		0.26



		8.0

		9.0

		

		0.10

		0.115

		0.20

		0.25

		0.29



		9.0

		10.0

		

		0.11

		0.125

		0.22

		0.28

		0.32
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(Suggested Amendments)

IS 7814 : 2005

PHOSPHOR BRONZE SHEET, STRIP AND FOIL – SPECIFICATION

( Second Revision )



6.  CONDITION OF DELIVERY – While comparing with EN1652 & ASTM B103 which prescribes close ranges in mechanical properties, currently customers have started demanding mechanical properties in close ranges which is not satisfied in the given temper conditions against the mechanical properties. In the view of above, HS & HES temper condition to be merged in HS to achieve consistent mechanical properties. 

The material shall be supplied in any of the following conditions as specified by the purchaser:

	O         :         Annealed (Soft)

              HA       :        Quarter hard

              HB       :        Half hard 

              HD       :        Hard 

              HE        :       Extra hard 

              HS       :        Spring Hard 

8   Mechanical Properties

It is submitted that UTS is the true test of the Mechanical strength of the product. It has been observed that currently customers are demanding Mechanical Properties such as Tensile Strength and Elongation for Strip / Foil thicknesses below 0.10 mm. Due to the advent of technology the manufacturers in India have also installed Precession Tensile Testing Machines like Zwick Roell, Germany which are capable of measuring UTS for Strip / Foil thickness lower than 0.10 mm. 

In the view of above Table 2 Mechanical properties of Phosphor Bronze Sheet, Strip and Foil to be substituted with the Table given as under;



		Table 2 Mechanical Properties Of Phosphor Bronze Sheet, Strip And Foil (Existing)



		(Clauses 8.1)



		Grade

		Condition

		Thickness

		Tensile Strength   (Mpa)

		Elongation On Gauge Length Of 50 Mm 

		Vickers Hardness (Hv)



		

		

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		

		

		Up to and including

		Up to and Including 450 mm wide

		Over 450 mm wide

		 PERCENT

		Up to and Including 450 mm Wide

		Over 450 mm Wide



		

		

		mm

		Min

		Min

		Min.

		Min

		Max

		Min

		Max



		I

		O

		10

		295

		295

		40

		ꟷ

		80

		ꟷ

		80



		

		HA

		10

		340

		340

		30

		100

		ꟷ

		100

		ꟷ



		

		HB

		10

		460

		400

		8

		150

		ꟷ

		130

		ꟷ



		

		HD

		6

		540

		495

		4

		180

		ꟷ

		150

		ꟷ



		

		HE

		6

		620

		ꟷ

		ꟷ

		190

		ꟷ

		ꟷ

		ꟷ



		II

		O

		10

		310

		310

		45

		ꟷ

		85

		ꟷ

		85



		

		HA

		10

		350

		350

		35

		110

		ꟷ

		110

		ꟷ



		

		HB

		10

		495

		460

		10

		160

		ꟷ

		140

		ꟷ



		

		HD

		6

		570

		525

		4

		180

		ꟷ

		160

		ꟷ



		

		HE

		6

		645

		ꟷ

		ꟷ

		200

		ꟷ

		ꟷ

		ꟷ



		

		HS

		0.9

		ꟷ

		ꟷ

		ꟷ

		215

		ꟷ

		ꟷ

		ꟷ



		III

		O

		10

		315

		315

		50

		ꟷ

		90

		ꟷ

		90



		

		HA

		10

		385

		385

		40

		115

		ꟷ

		115

		ꟷ



		

		HB

		10

		490

		460

		12

		170

		ꟷ

		150

		ꟷ



		

		HD

		6

		590

		540

		6

		200

		ꟷ

		165

		ꟷ



		

		HE

		6

		650

		ꟷ

		ꟷ

		215

		ꟷ

		ꟷ

		ꟷ



		

		HS

		0.9

		ꟷ

		ꟷ

		ꟷ

		220

		ꟷ

		ꟷ

		ꟷ



		

		HES

		0.6

		ꟷ

		ꟷ

		ꟷ

		240

		ꟷ

		ꟷ

		ꟷ



		IV

		O

		10

		345

		345

		50

		ꟷ

		95

		ꟷ

		95



		

		HA

		10

		390

		390

		40

		100

		ꟷ

		100

		ꟷ



		

		HB

		10

		490

		460

		30

		170

		ꟷ

		150

		ꟷ



		

		HD

		6

		590

		550

		8

		200

		ꟷ

		170

		ꟷ



		

		HE

		6

		690

		ꟷ

		5

		220

		ꟷ

		ꟷ

		ꟷ



		

		HS

		0.9

		ꟷ

		ꟷ

		ꟷ

		230

		ꟷ

		ꟷ

		ꟷ



		

		HES

		0.6

		ꟷ

		ꟷ

		ꟷ

		240

		ꟷ

		ꟷ

		ꟷ



		   NOTES

		

		

		

		

		

		

		

		

		



		1    The Mechanical Properties exceeding the range of the specified value shall be agreed upon between the parties concerned with 



		       acceptance.

		

		

		

		

		

		

		

		



		2    For 0.5 mm and below strip thickness, special load range to be applied for indentation.

3.   The Tensile test shall be applied to material having thickness up to and including 0.20 mm.

		

		

		

		











		Table 2 Mechanical Properties of Phosphor Bronze Sheet, Strip and Foil (Revised)



		(Clauses 8.1)



		Grade

		Condition

		Thickness

		Tensile Strength (MPa)

		Elongation Percent on 50 mm Gauge Length

		Vickers Hardness (HV)



		

		

		mm

		ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ ꟷ  ꟷ



		

		

		Up to and including

		Min.

		Max.

		Min.

		Min.

		Max.



		I

		O

		10

		295

		400

		40

		ꟷ

		100



		

		HA

		10

		390

		490

		20

		115

		155



		

		HB

		10

		480

		570

		10

		150

		180



		

		HD

		5

		540

		630

		5

		170

		200



		

		HE

		3

		610

		690

		ꟷ

		190

		205



		

		HS

		ꟷ

		650

		ꟷ

		ꟷ

		205

		ꟷ



		II

		O

		10

		310

		390

		45

		ꟷ

		105



		

		HA

		10

		400

		500

		25

		120

		160



		

		HB

		10

		490

		580

		12

		160

		190



		

		HD

		5

		550

		640

		6

		180

		210



		

		HE

		3

		630

		720

		ꟷ

		200

		230



		

		HS

		ꟷ

		690

		ꟷ

		ꟷ

		220

		ꟷ



		III

		O

		10

		350

		420

		45

		ꟷ

		110



		

		HA

		10

		420

		520

		25

		125

		165



		

		HB

		10

		500

		590

		12

		160

		190



		

		HD

		5

		560

		650

		6

		180

		210



		

		HE

		3

		640

		730

		ꟷ

		200

		230



		

		HS

		ꟷ

		720

		ꟷ

		ꟷ

		220

		ꟷ



		IV

		O

		10

		370

		450

		50

		ꟷ

		120



		

		HA

		10

		450

		550

		25

		135

		175



		

		HB

		10

		540

		630

		15

		170

		200



		

		HD

		5

		600

		690

		8

		190

		220



		

		HE

		3

		660

		750

		5

		210

		240



		

		HS

		ꟷ

		740

		ꟷ

		ꟷ

		230

		ꟷ



		NOTE-   The Mechanical Properties exceeding the range of the specified value shall be agreed upon between the parties



		Concerned with acceptance.







































References: EN1652 & ASTM103







Table 3 Bend Test to be revised as under;





		Table 3  Bend Test (Existing)



		[image: ](Clauses 8.2)



		Thickness  Up to and including

		Condition

		Transverse Bend Test

		Longitudinal Bend Test



		

		

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 



		mm

		

		Angle   

		Radius

		Angle   

		Radius



		

		

		Deg.

		

		Deg.

		



		10

		O

		180

		t

		180

		t



		''

		HA

		180

		t

		180

		t



		''

		HB

		180

		t

		180

		t



		''

		HC

		90

		t

		120

		t



		''

		HD

		90

		t

		90

		t



		''

		HE

		ꟷ

		ꟷ

		90

		t



		   t = thickness of the sheet, strip

		

		

		









		Table 3  Bend Test (Revised)



		[image: ](Clauses 8.2)



		Thickness  Up to and including

		Condition

		Transverse Bend Test

		Longitudinal Bend Test



		

		

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 

		 ꟷ ꟷ ꟷ ^ ꟷ ꟷ ꟷ 



		mm

		

		Angle   

		Radius

		Angle   

		Radius



		

		

		Deg.

		

		Deg.

		



		10

		O

		180

		t

		180

		t



		''

		HA

		180

		t

		180

		t



		''

		HB

		180

		t

		180

		t



		''

		HD

		90

		t

		90

		t



		''

		HE

		ꟷ

		ꟷ

		90

		t



		''

		HS

		ꟷ

		ꟷ

		90

		2t



		   t = thickness of the sheet, strip

		

		

		







Table 5 Tolerance on Thickness of Sheet, Strip and Foil

It has been observed that tolerances are given in the width range of160mm, 300mm, 450mm. While comparing the same with EN13599-2002 which prescribes width range of 200mm, 350mm, 700mm.

Further tolerances on thickness are prescribed in much closer ranges than prescribed under IS: 3052.

Currently customers have started demanding closer tolerances in thicknesses and the manufacturers of flat products in India have installed current state of art technology like Automatic gauge controls (AGC) and are successfully meeting the demands of the customers. In view of above, existing Table 5 to be substituted with the table given as under.







		TABLE 5  TOLERANCES ON THICKNESS FOR SHEET, STRIP AND FOIL( Existing )



		       (Clause 9.2)



		All dimensions in Millimetres



		 Thickness

		

		Tolerances On Thickness



		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ

		

		ꟷꟷꟷꟷꟷꟷꟷꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷꟷꟷꟷꟷꟷ



		Over

		Up to and 

		

		Width Up to and

		 Width Over 160 Up to

		     Width Over 300 Up to 



		

		Including

		

		Including 160 

		and including 300

		and including 450



		{1}

		{2}

		

		{3}

		{4}

		{5}



		0.04

		0.10

		

		10 Percent of specified thickness

		10 Percent of specified thickness

		_



		0.10

		0.16

		

		0.012

		0.015

		0.020



		0.16

		0.28

		

		0.015

		±0.020

		±0.025



		0.28

		0.63

		

		±0.020

		±0.025

		±0.030



		0.63

		0.9

		

		±0.025

		±0.030

		±0.040



		0.90

		1.2

		

		±0.030

		±0.040

		±0.050



		1.2

		2.0

		

		±0.040

		±0.050

		±0.060



		2.0

		2.8

		

		±0.050

		±0.060

		±0.070



		2.8

		3.5

		

		±0.060

		±0.070

		±0.090



		3.5

		5.0

		

		±0.100

		±0.130

		±0.170



		5.0

		7.0

		

		±0.120

		ꟷ

		ꟷ



		NOTES

		

		

		

		

		



		  1    When the tolerance is specified either only plus or only minus side, the value in the aboveshall be doubled.



		  2    The thickness tolerance on exceeding the range of specified dimensions shall be agreedupon between the parties concerned with 



		       acceptance.

		



















		TABLE 5  Tolerance on Thickness for Sheet, Strip and Foil ( Revised )



		       (Clause 9.2)



		All dimensions in Millimeters.



		SPECIFIED THICKNESS

		

		TOLERANCES (PLUS AND MINUS)



		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷꟷ

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷꟷꟷ



		Over

		Up to and 

		

		Up to and

		Over

		Over

		Over

		Over



		

		Including

		

		Including

		200 Up to

		350 Up to

		700 Up to

		1000 Up to



		

		

		

		200 Wide

		and

		and

		and

		and



		

		

		

		

		Including

		including

		Including

		Including



		

		

		

		

		350 Wide

		700 Wide

		1000 Wide

		1250 Wide



		{1}

		{2}

		

		{3}

		{4}

		{5}

		{6}

		{7}



		_

		0.05

		

		10 Percent of specified thickness

		10 Percent of specified thickness

		_

		_

		_



		0.05

		0.10

		

		10 Percent of specified thickness

		10 Percent of specified thickness

		12.5 Percent of specified thickness 

		_

		_



		0.10

		0.20

		

		0.007

		0.010

		0.015

		0.025

		ꟷ



		0.20

		0.30

		

		0.010

		0.015

		0.020

		0.030

		0.040



		0.30

		0.40

		

		0.012

		0.018

		0.022

		0.040

		0.050



		0.40

		0.50

		

		0.015

		0.020

		0.025

		0.050

		0.060



		0.50

		0.80

		

		0.018

		0.025

		0.030

		0.060

		0.070



		0.80

		1.20

		

		0.022

		0.030

		0.040

		0.070

		0.090



		1.20

		1.80

		

		0.028

		0.035

		0.060

		0.080

		0.10



		1.80

		2.50

		

		0.035

		0.045

		0.070

		0.090

		0.11



		2.50

		3.20

		

		0.040

		0.055

		0.080

		0.10

		0.13



		3.20

		4.0

		

		0.050

		0.065

		0.10

		0.12

		0.15



		4.0

		5.0

		

		0.060

		0.075

		0.12

		0.14

		0.17



		5.0

		6.0

		

		0.070

		0.085

		0.14

		0.16

		0.20



		6.0

		7.0

		 

		0.080

		0.095

		0.16

		0.19

		0.23



		7.0

		8.0

		

		0.090

		0.105

		0.18

		0.22

		0.26



		8.0

		9.0

		

		0.10

		0.115

		0.20

		0.25

		0.29



		9.0

		10.0

		

		0.11

		0.125

		0.22

		0.28

		0.32



		10.0

		ꟷ

		

		ꟷ

		ꟷ

		0.25

		0.30

		0.35



		Note- The Thickness tolerance on exceeding the range of specified dimensions shall be agreed upon between the      



		            Parties concerned with acceptance.
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(Suggested Amendments)

IS: 3052 – 1986 



DIMENSIONS AND TOLERANCES FOR

WROUGHT COPPER AND COPPER ALLOY

SHEET, STRIP AND FOIL FOR GENERAL

ENGINEERING PURPOSES

(Second Revision)



Table 1 related to tolerances on thickness of cold rolled sheet, strips and foils

It has been observed that tolerances are given in the width range of 160mm, 300mm, 450mm, 630mm, 800mm &1250mm.While comparing the same with EN13599-2002 which prescribes width range of 200mm, 350mm, 700mm, 1000mm & 1250mm.

Further tolerances on thickness are prescribed in much closer ranges than prescribed under IS: 3052.

Currently customers have started demanding closer tolerances in thicknesses and the manufacturers of flat products in India have installed current state of art technology like Automatic gauge controls (AGC) and are successfully meeting the demands of the customers. In view of above, existing Table 1 to be substituted with the table given as under.





















		TABLE 1  TOLERANCES ON THICKNESS OF COLD- ROLLED



		SHEET, STRIP AND FOIL(Existing)



		       (Clause 4.1)



		All dimensions in Millimetres.



		SPECIFIED THICKNESS

		

		TOLERANCES (PLUS AND MINUS)



		 ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ 



		Over

		Up to and 

		

		Up to and

		 Over

		     Over

		     Over

		   Over

		   Over



		

		Including

		

		Including

		160 Up to

		300 Up to

		450 Up to

		630 Up to

		800 Up to



		

		

		

		160 Wide

		     and

		    and

		      and

		    and

		    and



		

		

		

		

		Including

		including

		Including

		Including

		Including



		

		

		

		

		300 Wide

		450 Wide

		630 Wide

		800 Wide

		1250 Wide



		{1}

		{2}

		

		{3}

		{4}

		{5}

		{6}

		{7}

		{8}



		_

		0.05

		

		10 Percent of specified thickness

		_

		_

		_

		_

		_



		0.05

		0.10

		

		10 Percent of specified thickness

		12.5 Percent of specified thickness

		_

		_

		_

		_



		0.10

		0.16

		

		0.012

		0.015

		0.020

		0.025

		ꟷ

		ꟷ



		0.16

		0.28

		

		0.015

		0.02

		0.025

		0.03

		0.04

		ꟷ



		0.28

		0.63

		

		0.02

		0.025

		0.03

		0.04

		0.05

		0.06



		0.63

		0.9

		

		0.025

		0.03

		0.04

		0.05

		0.06

		0.07



		0.90

		1.2

		

		0.03

		0.04

		0.05

		0.06

		0.07

		0.09



		1.2

		2.0

		

		0.04

		0.05

		0.06

		0.07

		0.09

		0.11



		2.0

		2.8

		

		0.05

		0.06

		0.07

		0.09

		0.11

		0.14



		2.8

		3.5

		

		0.06

		0.07

		0.09

		0.11

		0.14

		0.17



		3.5

		4.5

		

		0.07

		0.09

		0.11

		0.14

		0.17

		0.20



		4.5

		6.0

		

		0.09

		0.11

		0.14

		0.17

		0.20

		0.25



		6.0

		8.0

		

		0.11

		0.14

		0.17

		0.20

		0.25

		0.30



		8.0

		10.0

		

		0.14

		0.17

		0.20

		0.25

		0.30

		0.35



		 

		 

		 

		 

		 

		 

		 

		 

		 













		TABLE 1  TOLERANCES ON THICKNESS OF COLD- ROLLED



		SHEET, STRIP AND FOIL(Revised)



		       (Clause 4.1)



		All dimensions in Millimeters.



		SPECIFIED THICKNESS

		

		TOLERANCES (PLUS AND MINUS)



		 ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ 

		

		ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ^ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ ꟷ



		Over

		Up to and 

		

		Up to and

		Over

		Over

		Over

		Over



		

		Including

		

		Including

		200 Up to

		350 Up to

		700 Up to

		1000 Up to



		

		

		

		200 Wide

		and

		and

		and

		and



		

		

		

		

		Including

		including

		Including

		Including



		

		

		

		

		350 Wide

		700 Wide

		1000 Wide

		1250 Wide



		{1}

		{2}

		

		{3}

		{4}

		{5}

		{6}

		{7}



		_

		0.05

		

		10%

		0.003

		0.004

		_

		_



		0.05

		0.10

		

		10%

		0.005

		0.007

		_

		_



		0.10

		0.20

		

		0.010

		0.010

		0.015

		0.025

		ꟷ



		0.20

		0.30

		

		0.015

		0.015

		0.020

		0.030

		0.040



		0.30

		0.40

		

		0.018

		0.018

		0.022

		0.040

		0.050



		0.40

		0.50

		

		0.020

		0.020

		0.025

		0.050

		0.060



		0.50

		0.80

		

		0.025

		0.025

		0.030

		0.060

		0.070



		0.80

		1.20

		

		0.030

		0.030

		0.040

		0.070

		0.090



		1.20

		1.80

		

		0.035

		0.035

		0.060

		0.080

		0.10



		1.80

		2.50

		

		0.045

		0.045

		0.070

		0.090

		0.11



		2.50

		3.20

		

		0.055

		0.055

		0.080

		0.10

		0.13



		3.20

		4.0

		

		0.050

		0.065

		0.10

		0.12

		0.15



		4.0

		5.0

		

		0.060

		0.075

		0.12

		0.14

		0.17



		5.0

		6.0

		

		0.070

		0.085

		0.14

		0.16

		0.20



		6.0

		7.0

		 

		0.080

		0.095

		0.16

		0.19

		0.23



		7.0

		8.0

		

		0.090

		0.105

		0.18

		0.22

		0.26



		8.0

		9.0

		

		0.10

		0.115

		0.20

		0.25

		0.29



		9.0

		10.0

		

		0.11

		0.125

		0.22

		0.28

		0.32
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Draft Indian Standard

COPPER — SPECIFICATION

(Fifth Revision)

1 SCOPE

1.1 This standard specifies the chemical composition and physical properties of various types of copper in the form of refinery shapes.

1.2 The refinery shapes include horizontally, vertically and continuously cast wire bars, cakes, billets and ingots. Wire bars, cakes and billets arc intended for fabricating into wrought products, ingots are intended for alloying in wrought and cast copper alloys.

2 REFERENCES  

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

		IS No.

		Title



		IS 440  : 1964

		Methods of chemical analysis of copper (revised)



		IS 1387  : 1993

		General requirements for the supply of metallurgical materials (second revision) 



		IS 3288 

		Glossary of terms for copper and copper alloys



		(Part 1) ) : 1986

		Materials (third revision)



		(Part 3) : 1986

		Wrought Forms



		IS 3635 : 1966

		Methods of test for resistance of metallic electrical resistance material





3 TERMINOLOGY

3.1 For the purpose of this standard, the definitions given in IS 3288 (Parts 1and 3) and the following shall apply:

3.2 Cathode Copper — Cathode copper is a unwrought flat product produced by electrorefining/electrowinning. Full size cathode or cathode cut to size maybe supplied as agreed upon between the supplier and the purchaser.

3.3 Copper — For the purpose of this classification, those coppers the minimum copper content of which shall be 99.85 percent.

3.4 Casting Copper — Fire refined tough pitch copper, usually cast from melted secondary metal into ingot and ingot bars only and used for making foundry castings.

4 GRADES/DESIGNATIONS

4.1 The grades/designations of copper shall be as given in Table 1.

4.2 Basis of Classification

The different refinery shapes currently produced are shown in Table 1. In each type, the specific coppers are not necessarily available in a complete range of sizes in the forms shown, nor from any one supplier in all forms.

5 DIMENSIONS, MASSES AND TOLERANCES

5. I Horizontally Cast Wire Bars

Horizontally cast wire bars of various nominal masses shall conform to the appropriate dimensions and tolerances given in Fig. 1 and Table 2.

5.2 Billets

Billets shall be of a cylindrical shape with both ends flat. The mass, diameter and length and the maximum deviation from straightness shall conform to the tolerances given in Table 3.

5.3 Other Shapes

The mass, dimensions and straightness of vertically (either statically or continuously) cast wire bars, vertically and horizontally cast cakes and ingots, shall conform to the tolerances given in Table 3.

5.4 Tolerances for Mass and Dimensions

The tolerances on mass and dimensions for refinery shapes other than horizontally cast wire bars are given in Table 3.

6 SUPPLY OF MATERIAL

General requirements for supply of material shall conform to IS 1387.

7 CHEMICAL COMPOSITION

7.1 The copper of all designations shall conform to requirements of Table 4.

Table 1 Grade/Designation of C opper and Their Refinery Shapes 

(Clauses 4.1 and 4.2)

		Grades/

Designation

		Type of Copper

		Form of Refinery Shapes Available from Refiners



		

		

		Wire Bars

		Billets

		Cakes

		Ingots and Ingot Bars

		Cathodes



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		Cu-CATH - 1

		Electrolytic cathode

		

		

		

		

		



		Cu-CATH-2

		Electrolytic cathode

		

		

		

		

		



		Cu-ETP

		Electrolytic tough pitch

		

		

		

		

		



		Cu-FRHC

		Fire-refined high conductivity

		

		

		

		

		



		Cu-FRTP-1

		Fire-refined tough pitch

		

		

		

		

		



		Cu-FRTP-2

		

		

		

		

		

		



		Cu-DHP

		Phospherized, high residual phosphorus

		

		

		

		

		



		Cu-ATP

		Arsenic, tough pitch

		

		

		

		

		



		Cu-DPA

		Phosphorized, arsenical

		

		

		

		

		



		 Commercially available.







	Table 2 Masses and Dimensions of Horizontally Cast Wire Bars 

(Clause 5.1)

		Dimensions

		Tolerances

		Mass, kg





		

		

		91

		102

		113

		120

		125

		136



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		L (mm)

		± 14 mm

		1370

		1370

		1370

		1370

		1370

		1370



		L1 (mm)

		± 6 mm

		150

		150

		150

		150

		150

		150



		h (mm)

		± 6 mm

		90

		100

		100

		110

		110

		120



		h1 (mm)

		± 6 mm

		25

		25

		25

		25

		25

		25



		b (mm)

		± 6 mm

		100

		100

		110

		110

		110

		110



		b1 (mm)

		± 6 mm

		90

		90

		100

		100

		100

		100



		R (mm)

		± 6 mm

		16

		16

		25

		25

		25

		25



		R1 (mm)

		± 6 mm

		16

		16

		16

		16

		16

		16



		R2 (mm)

		± 6 mm

		40

		40

		40

		40

		40

		40



		 (degree)

		± 2

		10

		10

		10

		10

		10

		10



		 (degree)

		± 2

		10

		10

		10

		10

		10

		10



		 (degree)

		± 1

		3

		3

		3

		3

		3

		3







7.2 The chemical composition shall be determined either by the method specified in IS 440 or any other established instrumental/chemical method. In case of dispute the procedure specified in IS 440 for chemical analysis, shall be the referee method. However when the method is not given in 1S 440, the referee method shall be as agreed to between the purchaser and the manufacturer. The method for determination of oxygen shall be as agreed to between the supplier and the purchaser.

7.3 Alternatively the test method specified in relevant ISO/IEC Standard maybe used.

8 FREEDOM FROM DEFECTS

8.1 Cathodes shall be reasonably free from nodules and all foreign materials, such as copper sulphate, dirt, grease and oil, and shall withstand ordinary handling without breakage.

[image: ]

FIG. 1 SHAPE OF HORIZONTALLY CAST WIRE BARS (SEE TABLE 4 FOR MASSES AND DIMENSIONS)

Table 3 Tolerances on Mass and Dimensions for Refinery Shapes Other than Horizontally Cast Wire Bars

(Clauses 5.2, 5.3 and 5.4)

		Refinery Shape

		Tolerances



		

		Mass

		Diameter

		Length

		Width and Thickness

		Other Dimensions

		Maximum Deviation from Straightness per 1000 mm Length



		

		Percent

		mm

		

		mm

		mm

		mm



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		Billets

		± 5

		± 3

		± 2 percent of ordered length

		-

		-

		4



		Vertically continuously cast wire bars

		± 5

		-

		-

		± 3

		± 6

		-



		Vertically static cast wire bars

		± 5

		-

		-

		± 6

		± 6

		-



		Cast cakes width, thickness up to 200 mm

		± 5

		-

		-

		± 3

		-

		4



		Cast cakes width, thickness over 200 mm

		± 5

		-

		-

		± 6

		-

		4



		Ingots

		± 10

		-

		-

		-

		-

		-
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Table 4 Chemical Composition 

(Unless otherwise indicated all limits are in percentage)

(Clause 7.1) 

		Designation

		Copper + Silver, Min

		Silver, Max

		Phosphorus

		Arsenic, Max

		Antimony, Max

		Bismuth, Max

		Iron Max

		Lead, Max

		Nickel, Max

		Oxygen, Max

		Selenium, Max

		Sulphur, Max

		Tellurium, Max

		Tin, Max

		Zinc, Max

		Selenium + Tellurium, Max

		Total Impurities, Max



		(1) 

		(2) 

		(3) 

		(4) 

		(5) 

		(6) 

		(7) 

		(8) 

		(9) 

		(10) 

		(11) 

		(12) 

		(13) 

		(14) 

		(15) 

		(16) 

		(17) 

		(18) 



		Cu-CATH-1

		99.99

		0.0025

		1)

		0.000 5

		0.000 4

		0.000 13)

		0.001 0

		0.000 5

		0.001 04)

		—

		0.000 2

		0.001 5

		0.000 2

		2) & 5)

		2)

		0.000 3 (Including bismuth)

		0.006 5 (Excluding oxygen)



		Cu-CATH-2

		99.95



		0.0070



		—

		0.001 5

		0.001 5

		0.000 3

		0.002 5

		0.004 0

		0.002 0

		—

		0.001 0

		0.002 5

		0.000 5

		0.001 0

		—

		—

		0.025

(Excluding oxygen)



		Cu-ETP

		99.90



		—

		—

		—

		—

		0.001 0

		—

		0.005

		—

		0.045

		—

		—

		—

		—

		—

		—

		0.03 (Excluding oxygen and silver)



		Cu-FRHC

		99.90



		—

		—

		—

		—

		0.001 0

		—

		0.005

		—

		0.045

		—

		—

		—

		—

		—

		—

		0.03 (Excluding oxygen and silver)



		Cu-FRTP-1

		99.85



		—

		—

		0.02

		0.005

		0.003

		0.010

		0.005

		0.05

		0.10

		—

		—

		—

		0.01

		—

		0.025

		0.05



		Cu- FRTP-2

		99.50



		—

		—

		0.10

		0.05

		0.02

		0.03

		0.10

		0.50

		0.10

		—

		—

		—

		0.05

		—

		0.07

		—



		Cu-DHP

		99.80



		—

		0.015-0.10

		0.05

		0.005

		0.003

		0.03

		0.01

		0.10

		—

		—

		—

		0.01

		0.01

		—

		0.02

		0.06 (Excluding  silver, nickel, arsenic and phosphorus)



		Cu-ATP

		99.20



		—

		—

		0.20-0.50

		0.01

		0.005

		0.02

		0.02

		0.15

		0.10

		—

		—

		—

		0.03

		—

		0.03

		—



		Cu-DPA

		99.20



		—

		0.015-0.10

		0.20-0.50

		0.01

		0.003

		0.03

		0.010

		0.15

		—

		—

		—

		0.01

		0.01

		—

		0.02

		0.06 (Excluding  silver, nickel, arsenic and phosphorus)







—————— 

Note 

1) (As + Cd + Cr + Mn + P + Sb) Maximum 0.0015. 

2) (Co + Fe + Ni + Si + Sn + Zn) Maximum 0.0020.

3) Can be supplied with any other limits of Bismuth (with maximum of 0.0002) as per the agreement between purchaser and supplier.

4) Can be supplied without specifying the limits of Nickel as per the agreement between purchaser and supplier. 

5) If required by the purchaser only and in such case, the limits shall be as per the agreement between purchaser and the supplier subject to the maximum limit of 0.000 5



8.2 Cakes, billets and wire bars shall be substantially free from shrink, holes, cracks, cold sets, pits, sloppy edges, concave tops and other similar defects in set or casting.	 

NOTE — This does not apply to ingots and ingot bars, in which physical defects are of minor consequence.

9 ELECTRICAL PROPERTIES

9.1 Copper shall have resistivity at a temperature of 20C (Annealed) not exceeding the values given in Table 5.

9.1.1 Information on relationship of electrical resistivity (mass and volume) and conductivity is given in Annex B, which is based on standards fixed by the International Electrotechnical Commission.

9.2 Resistivity Test

9.2.1 Samples for the resistivity test shall be prepared in the form of wire of approximately 2.0 mm diameter, which shall be annealed at a temperature of 525 to 550°C for not less than 30 min. The measurement of resistivity shall be carried out to an accuracy of at least one part in a thousand. For the test method, reference may be made to IS 3635. The length of sample selected for the test shall be sufficient to give the accuracy required and shall be suitable for the method of testing employed. If the sample fails, a fresh sample may be taken and the resistivity checked.

10 HYDROGEN EMBRITTLEMENT TEST FOR Cu-DHP, Cu-DPA and CU-ATP

10.1 The edges of the test pieces maybe carefully rounded and smoothened longitudinally. After being exposed to an atmosphere of hydrogen for 30 min at 800 to 875°C and subsequently cooled in the container itself (out of contact with air), the test pieces shall be subjected to a close bend test as described in 10.1.1 to 10.1.3.

10.1.1 The test piece AB is bent by steadily applied pressure, or a succession of blows, at right angles to the length AC and flattened close until A assumes the position indicated by D (see Fig. 2).

10.1.2 The convex surface of the bend portion shall not reveal any cracks, openings or porosity.

10.1.3 For the purpose of this test, one piece of copper shall be selected from each hundred, or part thereof in the consignment or order, and the test piece taken fi-om the pieces so selected.

11 SAMPLING AND CRITERIA FOR CONFORMITY

11.1 Lot

11.1.1 For the determination of the copper content, consignments up to a total mass of about 300 t should be considered as a single lot, provided that the whole of the consignment is of the same charge and consists of uniform shapes. Consignments exceeding 300 t in total mass should be divided into lots of approximately equal size.

11.1.2 If a consignment consists of several charges and/ or different shapes, the consignment should be divided into lots according to charges and shapes. The size of the lots depends on the charges and shapes forming the consignment concerned and/or on the arrangements made between the interested parties.

Table 5 Physical Properties

(Clauses 9.1 and 11.2.1)



		Designation

		Electrical Properties

		Tests Required



		

		Mass Resistivity, ohm g/m2

Max

		Nominal Volume, ohm mm2/m

Max

		Nominal Conductivity, Min

		Chemical Analysis

		Mass Resistivity Test

		Hydrogen Embrittlement Test 



		

		

		

		MS/m

		Percent IACS 

		

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6) 

		(7)

		(8)



		Cu-CATH-1

		0.15176

		0.1707

		58.58

		101.0

		

		

		



		Cu-CATH-2

		0.15328

		0.1724

		58.00

		100.0

		

		

		



		Cu-ETP

		0.15328

		0.1724

		58.00

		100.0

		

		

		



		Cu-FRHC

		0.15328

		0.1724

		58.00

		100.0

		

		

		



		Cu-FRTP-1

		

		

		

		

		

		

		



		Cu-FRTP-2

		

		

		

		

		

		

		



		Cu-DHP

		

		

		

		

		

		

		



		Cu-ATP

		

		

		

		

		

		

		



		Cu-DPA

		

		

		

		

		

		

		



		NOTE — The values for nominal volume resistivity and nominal conductivity are given for guidance only.







[image: ]

FIG.2 CLOSE BEND TEST

11.2 Sampling

11.2.1 Unless agreed otherwise, the method of drawing representative samples of the material and the criteria for conformity shall be as given in Annex C. The tests required for conformity shall be as given in Table 5.

11.2.2 In case of dispute concerning the chemical analysis or physical properties, the method and rate of sampling, each inspection lot shall be agreed between the supplier and the purchaser and if necessary, any mutually accepted arbitrator.

12 TEST CERTIFICATE

The supplier if required, shall issue test certificate, that the material complies with the requirements of the standard.

13 MARKING

13.1 All shapes intended for fabrication shall be marked to identify the batch/lot number and manufacturer’s trade-mark.

13.2 BIS Certification Marking

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

14 INFORMATION TO BE GIVEN BY THE PURCHASER

The purchaser should provide following information at the time of placing the order:

a) Quantity of product required (kg or t);

b) IS No.;

c) Marking details;

d) Material designation;

e) Cross-sectional shape required of billet, wire bar, cake and ingot;

f) Dimensional tolerances;

g) Sampling and criteria for conformity; and

h) Whether test certificate is required.

	ANNEX A

(Foreword)

CORRELATION OF THE MATERIAL DESIGNATION OF OLD IS GRADES WITH NEW IS GRADES

		Old Designation

		New Designation



		(1)

		(2)



		

		Cu-CATH-1

(New Grade added)



		CATH

		Cu-CATH-2



		ETP

		Cu-ETP



		FRHC

		Cu-FRHC



		FRTP-1

		Cu-FRTP-1



		FRTP-2

		Cu-FRTP-2



		DHP

		Cu-DHP



		ATP

		Cu-ATP



		DPA

		Cu-DPA










ANNEX B 

(Clause 9.1.1)

INFORMATION ON ELECTRICAL RESISTIVITY AND CONDUCTIVITY RELATIONSHIPS



B-1 STANDARD VALUES

B-1.1 The following values fixed by the International Electrotechnical Commission for ‘Standard Annealed Copper’ have been taken as standard values for annealed high-conductivity copper [that is International Annealed Copper Standard (IACS)].

B-1.2 At a temperature of 20C the volume resistivity of standard annealed copper is 1/58 (or 0.01724 ......) ohm mm2/m.

B-1.3 At a temperature of 20C the density of standard annealed copper is 8.89 g/cm3.

B-1.4 At a temperature of 20C the coefficient of linear expansion of standard annealed copper is 0.000017/°C.

NOTE — The above value for the coefficient of linear expansion may be applied to annealed copper over a temperature range of o to 150C.

B-1.5 At a temperature of 20C the coefficient of variation of resistance with temperature of standard annealed copper measure between two potential points rigidly fixed to the wire, the metal being allowed to expand freely, is 0.00393

/C

B-1.5 The relationship of volume resistivity and mass resistivity is derived from B-1.1 and B-1.2 that at a temperature of 20C the mass resistivity of standard annealed copper is:



ohm g/m2


















ANNEX C 

(Clauses 11.2.1)

SAMPLING AND CRITERIA FOR CONFORMITY

C-1 SAMPLING

C-1.1 The number of cast wire bar/cake/ingot/billets to be inspected from a lot for freedom from defects (see 8) and size, shape and mass (see 5) shall be in accordance with Col 1 and Col 2 of Table 6.

C-1.2 The lot shall be considered as conforming to the requirements of this standard, if the number of defective (those failing to satisfi the requirements given in 5 or 8) is less than or equal to the permissible number given in Col 3 of Table 6. In the case of those lots which have been found unsatisfactory according to Table 6, all the cast wire bar/cake/ingot/billets may be inspected for freedom from defects and size, shape and mass subject to agreement between the purchaser and the manufacturer.

Table 6 Number of Cast Wire Bar/Cake/Ingot/Billets to be Inspected and Permissible Number of Defective

(Clauses C-1.1 and C-1.2)

		No. of Cast Wire Bar/Cake/Ingots/Billets in the Lot

		No. of Cast Wire Bar/Cake/Ingots/Billets to be inspected

		Permissible Number of Defectives1)



		(1)

		(2)

		(3)



		Up to 50

		All

		+2)



		51-150

		50

		1



		151-300

		801

		2



		301-500

		125

		3



		501 and above

		200

		5



		1) This ensured that lots containing only one percent defective cast wire bar/cake/ingots/billets or less will be accepted most of the times.

2) The defectives encountered shall be removed and only the remaining cast wire bar/cake/ingots/billets shall be accepted.









C-2 CHEMICAL COMPOSITION

C-2.1 Sampling

For sampling, take three pieces as gross samples from each of the lots (charges, shapes) according to 11.1 unless otherwise agreed to between the interested parties.

C-2.2 Remove surface contamination, if any, from the three pieces, and also remove any surface oxide layer from those areas where samples are to be taken. Drill holes completely through each piece, or if the pieces are too thick, drill holes from two opposite sides to the centre. Do not use lubricants or similar substances. The drill should be of cemented carbide or other suitable hard metal (such as bonded tungsten carbide drill or carbide tipped drill) and should not contain substantial quantities of iron. The drill should be 10 to 15 mm in diameter and be designed to produce drillings as small and short as possible. The drilling should have a metallic luster and should be free of oxidation. Do not force the drill to such an extent as to cause oxidation of the chips.If oxidized chips are obtained, reject all the chips from that hole and drill another hole adjacent to the original to provide an unoxidized sample.

C-2.3 Use a uniform hole pattern over the three pieces of the gross sample taken from each lot. In principle, distribute the holes in such a way that at one hole is drilled within each 25 cm2 of the surface area. Mix thoroughly the drillings obtained in this way.

C-2.4 If less than 2 kg (approximate value) of drillings are obtained per lot, increase the number of holes by whole multiples of the original number of holes. If, on the other hand, more than 2 kg (approximate value) of drillings are obtained per lot, reduce them to about 2 kg by quartering.

C-2.5 Divide the 2 kg sample into four parts for analysis of about 500 g each, place each in a bottle, label, and seal. Send one sample to each of the interested, parties and retain one as a referee sample and another as a reserve sample, or distribute them according to the arrangements made between the interested parties.

C-3 ELECTRICAL PROPERTIES

C-3.1 Sampling

Three test pieces shall be made from each lot for testing of electrical properties. As agreed to between the purchaser and the manufacturer the test pieces may be made in the presence of purchaser or his representative.

C-3.2 Criteria for Conformity

If the electrical properties are met by the first test piece, the lot shall be accepted. If the first test piece fails to conform to the specified requirements, the two remaining test pieces shall be tested; and if either of them fails to meet the specified requirements, the whole lot shall be rejected.

C-4 HYDROGEN EMBRITTLEMENT TEST

C-4.1 Three test pieces in each lot shall be subjected to hydrogen embrittlement test for detection of casting defects.

C-4.2 Criteria for Conformity

If any of the test piece selected (see C-4.1) for the hydrogen embrittlement test fails, a further two test pieces from the same lot shall be selected and tested. If any one of them fails, the whole lot shall be rejected.
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3/4/24, 3:20 PM Email


https://email.gov.in/h/printmessage?id=18513&tz=Asia/Kolkata&xim=1 1/2


From : dkj2854@hotmail.com
Subject : Suggestion to amend/ delete the clause relating to


Resistivity Test for Copper Cathode under IS 191:2007.
To : icdckolkata@gmail.com, umang@amwl.in,


ansudhakar@bhel.in, bhagwan paralkar
<bhagwan.paralkar@ismt.co.in>, anil kumar singh
<anil.kumar.singh@adityabirla.com>, BIKAS MANDAL
<bikas.mandal10@gov.in>, cqametichapur-
dgqa@gmail.com, rc1943@gmail.com, rishabh joshi
<rishabh.joshi@ieema.org>, ukjatia@indoswe.com,
quality@indoswe.com, mayur karmarkar
<mayur.karmarkar@copperalliance.org>, jyotish pande
<jyotish.pande@copperalliance.org>,
mraidelhi@mrai.org.in, jfs@rajhansimpex.com,
mayank@jainmetalgroup.com, rikab@mehta-group.com,
dkm@mehtatubes.com, ranadip bhaumik
<ranadip.bhaumik@rrglobal.com>, MTDtcEIGHT
Metallurgical Engineering Department
<mtd8@bis.gov.in>, Vishal Kumar Rana
<vkrana@bis.gov.in>


Email MTDtcEIGHT Metallurgical Engineering Department


Suggestion to amend/ delete the clause relating to Resistivity Test for Copper Cathode
under IS 191:2007.


Wed, Feb 28, 2024 08:44 PM


Shri Vishal Rana
Member Secretary
MTD-8-BIS
Bureau of Indian Standards


9 Bahadur Shah Zafar Marg,


New Delhi-110002, India
 
Sub: Suggestion to amend/delete clause no 9.2 relating to the Resistivity Test for
Copper Electrolytic Cathode under IS 191:2007.


Respected Sir,


Recently when QCO is being announced and likely to be implemented soon, a genuine concern has been raised by
overseas Cathode Manufacturers regarding the requirement of a Wire resistivity Test of 2mm dia
per clause no 9.2 for Copper Cathode under IS 191:2007.
I have also given a   serious thought to it and is of the view   that the Resistivity test is uncalled for and can be
considered for deletion.


The copper cathode being an Electrolytic refined product just requires chemical analysis & visual inspection, 


  Though, almost all Indian Cathode producers have downstream manufacturing facilities to produce Copper
Rod/Wire but this may not be the situation with all Cathode producers globally. .







3/4/24, 3:20 PM Email


https://email.gov.in/h/printmessage?id=18513&tz=Asia/Kolkata&xim=1 2/2


In light of the above, I suggest to reconsider the deletion of the  copper wire Resistivity test from the BIS
191:2007 for Cu CATH -1 as well as Cu CATH-2


 This would streamline the certification process for IMPORT of  Copper Cathodes from overseas manufacturers


Regards,


 


D K Jain


Agrawal Metal Works


Rewari Haryana


9811052164
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10/18/23, 2:17 PM Email


https://email.gov.in/h/printmessage?id=C:15670&tz=Asia/Kolkata&xim=1 1/3


From : mayur karmarkar
<mayur.karmarkar@copperalliance.org>


Subject : RE: Required action against the tasks allocated in
23rd sectional committee meeting of MTD8


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>, icdckolkata@gmail.com


Cc : jyotish pande <jyotish.pande@copperalliance.org>


Email MTDtcEIGHT Metallurgical Engineering Department


RE: Required action against the tasks allocated in 23rd sectional committee
meeting of MTD8


Wed, Oct 18, 2023 10:48 AM
1 attachment


Dear Vishal & the Chairman,
 
The revision in IS613 may take a little longer time than expected.
In the proposed revision I am trying to address the following issues;


Overlap between IS 12444 & IS 613
Introduce the chemical composition clause in IS613
Revision in Table 5 (Electrical resistivity)


 
I am also comparing our standards with ASTM B49-20. May I know if any other international
standards I should refer to besides ASTM?
 
Although I have also contacted many upcast rod makers to gather their input the response was
lukewarm. I learned that most of them don’t refer to BIS613 standards but IS 12444 is their
benchmark.
 
@icdckolkata@gmail.com – I welcome your suggestions.
 
Regards,
Mayur
 
 
From: MTDtcEIGHT Metallurgical Engineering Department <mtd8@bis.gov.in>
Sent: Tuesday, October 10, 2023 3:47 PM
To: Mayur Karmarkar <mayur.karmarkar@copperalliance.org>; Jyotish Pande
<jyotish.pande@copperalliance.org>
Subject: [WARNING: UNSCANNABLE EXTRACTION FAILED]Required action against the tasks allocated in
23rd sectional committee meeting of MTD8
 
EXTERNAL EMAIL: Do not click links or open attachments unless you recognize the sender and know the content is
safe.
 
Dear Sir,


This is in reference to the subject mentioned above and Item 2 Sl no.11 of Minutes of meeting of
23rd meeting of MTD 08 sectional committee held on 25th July 2023, it is to inform that the
committee has decided to revise IS 613 : 2000.
 
You are requested to kindly submit a revised draft document at the earliest, latest by 18/10/2023,
since the same has to be mentioned in the agenda for the upcoming meeting of MTD 08.
 
Regards



mailto:icdckolkata@gmail.com
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From : mayur karmarkar
<mayur.karmarkar@copperalliance.org>


Subject : RE: Required action against the tasks allocated in
23rd sectional committee meeting of MTD8


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


विशाल कु मार राणा/Vishal Kumar Rana
वैज्ञानिक 'बी' (धातुकर्म इंजीनियरिंग विभाग)
Scientist 'B'(Metallurgical Engineering Department)
सदस्य सचिव, एम.टी.डी. 08
Member Secretary, MTD 08
 
 
 


 


Wed, Oct 11, 2023 10:19 AM
1 attachment


Hi Vishal,
Can you reset my login details?  My password is not working & I also can’t reset my password as I
am not getting OTP on my email ID.
 
You may share these details on WhatsApp.
 
Regards,
Mayur
 
 
From: MTDtcEIGHT Metallurgical Engineering Department <mtd8@bis.gov.in>
Sent: Tuesday, October 10, 2023 3:47 PM
To: Mayur Karmarkar <mayur.karmarkar@copperalliance.org>; Jyotish Pande
<jyotish.pande@copperalliance.org>
Subject: [WARNING: UNSCANNABLE EXTRACTION FAILED]Required action against the tasks allocated in
23rd sectional committee meeting of MTD8
 
EXTERNAL EMAIL: Do not click links or open attachments unless you recognize the sender and know the content is
safe.
 
Dear Sir,


This is in reference to the subject mentioned above and Item 2 Sl no.11 of Minutes of meeting of
23rd meeting of MTD 08 sectional committee held on 25th July 2023, it is to inform that the
committee has decided to revise IS 613 : 2000.
 
You are requested to kindly submit a revised draft document at the earliest, latest by 18/10/2023,
since the same has to be mentioned in the agenda for the upcoming meeting of MTD 08.
 
Regards
विशाल कु मार राणा/Vishal Kumar Rana
वैज्ञानिक 'बी' (धातुकर्म इंजीनियरिंग विभाग)



https://amritmahotsav.nic.in/

https://www.g20.org/
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From : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


Subject : Required action against the tasks allocated in 23rd
sectional committee meeting of MTD8


To : mayur karmarkar
<mayur.karmarkar@copperalliance.org>, jyotish pande
<jyotish.pande@copperalliance.org>


Scientist 'B'(Metallurgical Engineering Department)
सदस्य सचिव, एम.टी.डी. 08
Member Secretary, MTD 08
 
 
 


 


Tue, Oct 10, 2023 03:46 PM
1 attachment


Dear Sir,


This is in reference to the subject mentioned above and Item 2 Sl no.11 of Minutes of meeting of
23rd meeting of MTD 08 sectional committee held on 25th July 2023, it is to inform that the
committee has decided to revise IS 613 : 2000.


You are requested to kindly submit a revised draft document at the earliest, latest by 18/10/2023,
since the same has to be mentioned in the agenda for the upcoming meeting of MTD 08.


Regards
विशाल कु मार राणा/Vishal Kumar Rana
वैज्ञानिक 'बी' (धातुकर्म इंजीनियरिंग विभाग)
Scientist 'B'(Metallurgical Engineering Department)
सदस्य सचिव, एम.टी.डी. 08
Member Secretary, MTD 08


Tasks alloted to ICAI.docx
2 MB 
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IS 613 BIS format for comments.docx

FORMAT FOR SENDING COMMENTS ON BIS DOCUMENTS 


(Please use A4 size sheet of paper only and type within fields indicated. Comments on each clause/subclause/table/fig etc. be started on a fresh box.  Information in column 5 should include reasons for the comments, and those in column 4 should include suggestions for modified wording of the clauses when the existing text is found not acceptable.  Adherence to this format facilitates Secretariat’s work.





			DOC. NO. 


			IS 613: 2000 (Reaffirmed 2021)





			TITLE


			Copper rods & bars for Electrical Purposes  - Specification





			NAME OF THE COMMENTATOR/ ORGANIZATION


			Mayur Karmarkar, International Copper Association, India











			Sl No.





(1)


			Clause/Sub-clause/Para No.


(2)


			Comments/Suggestions








(3)


			Modified Wording of the Clause


(4)


(additions / modifications shown in Red)


			Reasons/


Justifications for the Proposed Changes


(5)





			1


			5.5.2


			The constant mass temperature co-efficient of resistance remains unchanged but the electrical conductivity for hard-drawn copper rod need to revise to 99%


			At a temperature of 20°C, the coefficient of variation of the resistance with temperature of hard drawn high-conductivity copper measured between two potential points rigidly fixed to the wire has been taken as 0.003 81/V, which is an average value for copper of 99 percent conductivity.





			The electrical conductivity shall be as specified in ASTM B187





			2


			8.1


			Add the chemical composition table.


(Tables attached separately)


			The material shall have chemical composition as given in for grades ETP, FRHC in table 1 & table 2 as below. 





			The chemical composition table added as per ASTM B49-20





			3


			9.1


			Table1-Tensile Test elongation performance on 5.65 √So of Guage Length needs to be revised in line with IS 12444 for annealed (O) condition for diameter 6 mm to 10 mm (Table attached separately)


			(Revised in) table 1 Mechanical properties is as below  


			Aligning the properties as per IS12444 for annealed condition





			


			11.2


			The electrical resistivity values in Table 5 need to be revised as 


			Revised Table 5 Electrical Resistivity is as below


			The electrical resistivity values are as per ASTM standards and IS 12444 (as proposed for a revision)
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Table 5 Electrical Resistivity


(Clause 11.2)





			Condition


			Measures by the Method Given in Clauses


			Resistivity ohm mm2/m at 20oC, Max


			Conductivity (IACS) Percent, Min





			(1)


			(2)


			(3)


			(4)





			ETP Annealed


			11.1.1 or 11.1.2


			0.016 98


			101.5





			


ETP Half-hard and Hard





FRHC


Annealed





FRHC Half-hard and Hard





			


11.1.1 or 11.1.2











11.1.1 or 11.1.2








11.1.1 or 11.1.2


			


0.017 41











0.017 24








0.017 59


			


99.0











100








98








			NOTE - The constant for converting the resistance at various temperature to the resistance at standard temperature of 20°C and reciprocals these constants for converting resistance at 20°C to resistance at other temperature for annealed and hard-drawn high conductivity copper are given in Annex B.
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Table 1 Mechanical Properties  


(CL 9.1)


			Diameter, Width


Across Flats or


			Condition


			     Tensile Strength


			Elongation on 5.65 0 


of Gauge Length


			


			Hardness (for all


Shanes) HV





			


			


			


			


			


			





			Over


			Upto and including


			




















0


			Round


MPa


			Square and


hexagonal


MPa


			Rectangular


MPa


			Round





Percent


			Square and Hexagonal Percent


			Rectangular





Percent


			


			





			(1)


			(2)


			


			(3)


			(4)


			(5)


			(6)


			(7)


			(8)


			


			(9)





			6


			10


			


			250 Max


			-


			-


			38 Min


			-


			-


			


			60 Max





			10


			12


			


			240 Max


			240 Max


			240 Max


			40 Min


			40 Min


			40 Min


			


			





			12


			50


			


			230 Max


			230 Max


			230 Max


			45 Min


			45 Min


			45 Min


			


			





			50


			90


			


			230 Max


			230 Max


			-


			45 Min


			45 Min


			-


			


			





			Over 90


			


			


			*


			*


			*


			*


			*


			*


			


			





			6


			10


			HB


			280 Min


			-


			-


			8 Min


			-


			-


			


			70 to 90





			10


			12


			


			260 Min


			260 Min


			250 Min


			12 Min


			12 Min


			12 Min


			


			





			12


			25


			


			250 Min


			250 Min


			230 Min


			18 Min


			18 Min


			18 Min


			


			





			25


			50


			


			230 Min


			230 Min


			230 Min


			22 Min


			22 Min


			18 Min


			


			





			50


			90


			


			230 Min


			230 Min


			-


			22 Min


			22 Min


			-


			


			





			Over 90


			


			


			*


			*


			*


			*


			*


			*


			


			





			6


			10


			HD


			330 Min


			-


			-


			-


			-


			-


			


			90 Min





			10


			12


			


			320 Min


			310 Min


			270 Min


			6 Min


			6 Min


			8 Min


			


			





			12


			25


			


			290 Min


			280 Min


			260 Min


			8 Min


			8 Min


			8 Min


			


			





			25


			90


			


			260 Min


			250 Min


			250 Min


			12 Min


			12 Min


			10 Min


			


			





			Over 90


			


			


			*


			*


			*


			*


			*


			*


			


			





			* As agree to between the purchaser and the manufacturer
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TABLE 1 Chemical Composition


			Copper Type


			ETP





			Copper, min


			99.90%





			


			ppm





			Tellurium, max


			2





			Selenium, max


			2





			Bismuth, max


			1.0





			Group total, max


			3





			Antimony, max


			4





			Arsenic, max


			5





			Tin, max


			5





			Lead, max


			5





			Iron, max


			10





			Nickel, max


			10





			Sulfur, max


			15





			Silver, mac


			25





			Oxygen


			100-650





			Maximum


			65





			     allowable total


			





			Cadmium, max


			…





			Phosphorus, max


			…





			Zinc, max


			…





			Manganese, max


			…








Fire – Refined Coppers


			Copper Type





			FRHC





			Copper, min


incl silver


			99.90%





			Tellurium, max


			10





			Selenium, max


			10





			Bismuth, max


			5





			Group total, max


			…





			Antimony, max


			50





			Arsenic, max


			10





			Tin, max


			150





			Lead, max


			150-450





			Iron, max


			20





			Nickel, max


			150





			Sulfur, max


			20





			Silver, mac


			150





			Oxygen


			100-400





			Maximum


			750F





			     allowable total


			





			Cadmium, max


			100





			Phosphorus, max


			…





			Zinc, max


			80





			Manganese, max


			….
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Draft Indian Standard

COPPER PLATE, SHEET, STRIP AND FOIL FOR ELECTRICAL PURPOSES – SPECIFICATION

(Fourth Revision)

1 SCOPE

This standard specifies the composition, mechanical properties, electrical properties and other requirements of copper plate, sheet, strip and foil for electrical purposes with thickness from 0.025 mm up to and including 25 mm and width from 10 mm up to and including 1000 mm.

2 REFERENCES  

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

		IS No.

		Title



		IS 191 : 2007

		Copper - Specification (fourth revision)



		IS 440  : 1964

		Methods of chemical analysis of copper (revised)



		IS 613 : 2000

		Copper rods and bars for electrical purposes - Specification (third revision)



		IS 1387  : 1993

		General requirements for the supply of metallurgical materials (second revision) 



		IS 1501  (Part  1) : 2020

		 Metallic Materials — Vickers Hardness Test Part 1 Test Method ( Fifth Revision )



		IS 1599 : 2023/ ISO 7438 : 2020

		Metallic materials — Bend Test (fifth revision)



		IS 1608 (Part 1) : 2022/

ISO 6892-1 : 2019

		Metallic materials — Tensile testing Part 1 Method of test at room temperature (fifth revision)



		IS 3052: 1986

		Dimensions and tolerances for wrought copper and copper alloys sheet, strip and foil (for general engineering purposes) (second revision)



		IS 3288 

		Glossary of terms for copper and copper alloys



		(Part 1) ) : 1986

		Materials (third revision)



		(Part 3) : 1986

		Wrought Forms



		IS 3635 : 1966

		Methods of test for resistance of metallic electrical resistance material







3 TERMINOLOGY

For the purpose of this standard, the definition given in IS 3288 (Parts 1 and 3) and the following shall apply.

3.1 Foil – Flat Product of thickness up to and including 0.10 mm of any width generally not cut to length; usually in coil form but may also be in flat or folded form.

3.2 Plate- Flat Product over 6 mm thick, and over 300 mm wide.

3.3 Sheet- Flat product, of exact length over 0.10 mm thick and up to and including 6 mm thick and over 300 mm wide. It may be supplied flat or folded or in coiled form.

3.4 Strip- Flat product over 0.10 mm thick and up to and including 6 mm thick, of any width and generally not cut to length; usually in coil, but may be flat or folded.

4 SUPPLY OF MATERIAL

The general requirements relating to the supply of material shall conform to IS 1387.

5 CONDITION OF SUPPLY

The material shall be supplied in one of the following conditions, as specified by the purchase:

a) M – As manufacture

b) O - Annealed (Soft)

c) HA - Quarter hard

d) HB - Half-hard

e) HC - Hard

f) HD - Spring hard.

Note: A, B, C etc. represent various stages of strain hardening. The designations are in alphabetical order and in ascending order of tensile strength.

6 CHEMICAL COMPOSITION

The materials when analysed as per IS 440 or any other established instrumental (spectrometer)/ chemical method shall conform to the requirements of Grades as given in Table 1. In case of dispute, the procedure given in IS 440 shall be the referee method. However, when the method is not given in IS 440 the referee method shall be as agreed to between the purchaser and the manufacture.



Table 1 – Composition of copper

		Grades

		Composition in % (mass fraction)



		

		Cu

(min.)

		Ag



		Bi

(max.)

		O

(max.)

		P



		Pb

(max.)

		Total of all elements (max.)



		Cu-ETP

		99.901)

		-

		0.0005

		0.0402)

		-

		0.005

		0.03(excluding Ag, O)



		Cu-FRHC

		99.901)

		-

		-

		0.0402)

		-

		-

		0.064)(excluding Ag, O)



		Cu-OF

		99.951)

		-

		0.0005

		-  3)

		-

		0.005

		0.03(excluding Ag)



		CuAg 0,10

		Rem.

		0.08-0.12

		0.0005

		0.040

		-

		-

		0.03(excluding Ag, O)



		CuAg 0,10P

		Rem

		0.08-0.12

		0.0005

		-  3)

		0.001-0.007

		-

		0.03(excluding Ag, P)



		CuAg0,10(OF)

		Rem.

		0.08-0.12

		0.0005

		-  3)

		-

		-

		0.0065(excluding Ag, O)



		Cu-PHC

		99.951)

		-

		0.0005

		-  3)

		0.001-0.006

		0.005

		0.03(excluding Ag, P)



		Cu-HCP

		99.951)

		-

		0.0005

		-  3)

		0.002-0.007

		0.005

		0.03(excluding Ag, P)



		Note: The total of all elements (than copper) is defined as sum of Ag, As, Bi, Cd, Co, Cr, Fe, Mn, Ni, O, P, Pb, S, Sb, Se, Si, Sn, Te and Zn, subject to the exclusion of any mentioned elements. 



1)  Including Ag, up to maximum of 0.015 % 

2) Oxygen content up to 0.06 % is permitted, subject to agreement between the purchaser and the supplier. 

3) The oxygen content shall be such that the material confirms to the hydrogen embrittlement requirements of ISO 2626.

4) Higher total impurity content is permissible subject to agreement between the purchaser and the supplier.







7 FREEDOM FROM DEFECTS

The material shall be clean, bright, smooth and free from harmful defects. Foil, Sheet and Strips not supplied in coils shall be reasonably flat and free from twists.

8 MECHANICAL PROPERTIES

8.1 The material when tested in accordance with IS 1608 (Part 1) and IS 1501 (Part 1 ) shall have the mechanical properties as given in Table 2.

















Table 2- Mechanical Properties of Foil, Sheet, Strip and Plate





		Clause 8.1



		Sr. No

		Temper

		Thickness, mm

		Tensile

strength(MPa)

		

		Elongation Percent on   50 mm Gauge Length, min.

		Hardness, HV



		

		

		Over

		Upto and Including

		Min

		Max

		

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		

		(7)

		(8)



		(i)

		O

		0.10

		1.8

		200

		250

		

		25

		40-65



		

		

		1.8

		6

		200

		250

		

		35

		40-65



		(ii)

		HA

		0.10

		1.8

		220

		275

		

		15

		60-75



		

		

		1.8

		6

		220

		275

		

		30

		60-75



		(iii)

		HB

		0.10

		1.8

		245

		290

		

		8

		75-90



		

		

		1.8

		6

		245

		290

		

		10

		75-90



		(iV)

		HC

		0.10

		1.8

		290

		360

		

		2

		90-110



		

		

		1.8

		6

		290

		360

		

		5

		90-110



		(V)

		HD

		0.10

		2

		345

		-

		

		-

		110 min.



		(VI

		M

		6

		-

		-

		-

		

		-

		-



		

Note : For thickness less than 0.1mm and greater than 6 mm the mechanical properties shall be agreed between the purchaser and the supplier.









8.2 Bend Test

The material is to be tested for bend test in accordance with IS 1599. The test piece shall not fracture or crack on the convex surface of the bend portion, when bent once through the angle and bend radius as specified in Table 3.

Table 3 Bend Test 

(Clause 8.2)

		Thickness

		Condition

		Transverse Bend Test

		Longitudinal Bend Test



		

		

		[image: ]

		[image: ]



		Upto and Including 6 mm

		

		

		

		

		



		

		

		Angle



		Radius

		Angle

		Radius



		

		O

		180

		Close

		180

		Close



		

		HB

		180

		Close

		180

		Close



		

		HD

		90

		Close

		90

		Close



		









9 ELECTRICAL RESISTIVITY TEST

The test method used shall be left to the discretion of the supplier, e.g. eddy current method or resistance bridge, if not otherwise specified.

The electrical resistivity shall be determined by direct measurement either at 20 °C ± 1 °C or  at any other temperature, when the result shall be corrected to the equivalent value at 20°C, on the product in the as delivered condition. The electrical properties requirement of different grades shall be as given in Table 4.

Table 4 – Electrical properties (at 20℃)

(Clause 9)

		Descriptions

		Volume resistivity



		Mass resistivity1)



		Conductivity



		Grades

		Temper

		



		

		MS/m

		% IACS2)



		

		

		max.

		max.

		min.

		min.



		Cu-ETP

		M

		0.01754

		0.1559

		57.0

		98.3



		Cu-FRHC

		O

		0.01724

		0.1533

		58.0

		100.0



		Cu-OF

		HA

		

		

		

		



		CuAg0,10

		HB

		0.01754

		0.1559

		57.0

		98.3



		CuAg0,10 (OF)

		HC

		

		

		

		



		Cu-PHC

		HD

		0.01786

		0.1588

		56.0



		96.6



		

		M

		0.01786

		0.1588

		56.0

		96.6



		

		O

		0.01754

		0.1559

		57.0

		98.3



		CuAg0,10P

		HA

		

		

		

		



		Cu-HCP

		HB

		0.01786

		0.1588

		56.0

		96.6



		

		HC

		

		

		

		



		

		HD

		0.01818

		0.1616

		55.0

		94.8



		

Note 1: The % IACS values are calculated as percentages of the standard value for annealed high conductivity copper as laid down by the International Electrotechnical Commission. Copper having a volume resistivity of 0.01724 μΩ x m at 20℃, is defined as corresponding to a conductivity of 100 %.

Note 2: The constant for converting the resistance at standard temperature of 20°C to any other temperature and vice-versa is provided in Annexure A.

Note 3:  1 MS/m is equivalent to 1 m/(Ω x mm2).



1)  Calculated with a density of copper 8.89 g/cm3.

2)  IACS: International Annealed Copper Standard.

 







10 DIMENSIONS AND TOLERANCES

10.1 The strip shall be supplied in dimensions specified in IS 3052 subject to the tolerance specified in the same standard.

10.2 The strip shall have corners or edges either radiused or square. In the former case, the radius of curvature shall be in accordance with Table 5, unless otherwise stated.

10.3 Straightness

The tolerances on straightness and/or edgewise curvature shall not vary from a straight line by more than 3 mm in any 1000 mm length.

11 SAMPLING AND CRITERIA FOR CONFORMITY

12.1 Unless otherwise agreed to between the purchaser and the manufacturer, the following sampling procedure and criteria for conformity shall apply.



Table 5 Radius on Edges or Corner of Strip

(Clause 10.2)

All dimensions in millimetres.

		Sl. No.

		Thickness of strip



		Nominal radius on edges

		Tolerances



		

		Over

		Up to and Including

		

		



		(1)

		(2)

		(3)

		(4)

		(5)



		i) 

		-

		1.0

		Semicircular

		± 0.06



		ii) 

		1.0

		1.6

		0.6

		+0.15

- 1.10



		iii) 

		1.6

		2.25

		0.8

		± 0.15



		iv) 

		2.25

		3.55

		1.0

		± 0.20



		v) 

		3.55

		-

		1.25

		± 0.25







12.2 Lot

In a consignment the copper strips of the same width and thickness, and of the same temper shall be grouped together to form a lot not exceeding 2000 kg. One or more lots may be formed from the material submitted for inspection depending on the weight. Each lot shall be separately sampled for acceptance purposes.

12.3 Visual and Dimensional Requirements

The material shall be individually examined for freedom from defects and dimensional tolerance. At least one sample or coil from each bundle shall be selected for dimensional inspection. No failure shall occur if the lot is to be accepted under this clause.

12.4 Chemical Composition and Mechanical Properties Requirements

From each lot, one sample at the rate of 2 000 kg or part thereof for chemical test and one sample at the rate of 500 kg or part thereof shall be tested for mechanical properties requirements of this standard. The sample shall be cut-off cold and shall receive no further treatment (except that they may be machined to the shape of the test piece) before being tested. The lot shall be accepted under this clause if the samples tested meet all the chemical composition and mechanical properties requirements of the specification.

12.5 Electrical Resistivity Test

For this test at least one sample for each bundle or from 500 kg or single coil weight, whichever is higher shall be taken from different boxes or crates or bundles as the case may be and shall be individually subjected to electrical resistivity test. The samples shall meet the requirements if the lot is to be accepted under this clause.

13 RETEST

13.1 If a test result of chemical analysis fails to satisfy the requirements for any element, two more tests for that element, shall be done on the sample in order to confirm that the analysis has been done properly. If both the test results satisfy the relevant requirements, the lot shall be considered conforming to the specification, otherwise not.

13.2 Should anyone of the test pieces first selected fail to pass the mechanical tests, two further samples from the same batch shall be selected for testing one of which shall be from the strip from which original test sample was taken, unless that strip has been withdrawn by the supplier.

13.2.1 Should the test pieces from both additional samples pass, the batch represents the test sample shall be deemed to comply with standard. Should the test pieces from either of additional sample fail, the batch represented test sample shall be deemed not to comply with standard.

14 PACKING

The strip shall be packed in bundles, boxes, crates so as to ensure safe transportation of material.

15 MARKING

15.1 Each package shall be marked with the grade and temper of the material, name of the manufacturer, the mass, size, lot number, date of manufacturing any other information required by the purchaser.

15.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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SNo. Clause /
Subclause
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Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


1 4 4.1 Editorial cmt_1702535168_657aa0004dd3b.pdf


Comments/Suggestions along with
Justification for the Proposed Change


In this clause, resistivity is mentioned as volume resistivity, this is the resistance per unit length of a conductor


of uniform cross-section having unit cross-sectional area.


But rolled products have tolerance in thickness, across the length as well as width and hence area measurement


may not be accurate if the thickness measurement is done using micrometer. As the area measurement is a


critical factor to determine the resistivity, we strongly recommend to prescribe weight method ( to determine


volume resistivity or weight resistivity) as described in ASTM B193- Standard test method for Resistivity of


Electrical Conductor Materials.


Proposed Change/Modified Wordings This existing standard need to be revised in accordance with ASTM-193 by considering area by
weight method rather using micrometer in specimen having nonuniform cross section.
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FORMAT FOR SENDING COMMENTS ON BIS DOCUMENTS 

(Please use A4 size sheet of paper only and type within fields indicated. Comments on each clause/subclause/table/fig etc. be started on a fresh box.  Information in column 5 should include reasons for the comments, and those in column 4 should include suggestions for modified wording of the clauses when the existing text is found not acceptable.  Adherence to this format facilitates Secretariat’s work.



		DOC. NO. 

		IS 12444: 2020 



		TITLE

		Copper wire rods Electrical Application  - Specification



		NAME OF THE COMMENTATOR/ ORGANIZATION

		Jayanta Ranasingh, Hindalco







		Sl No.



(1)

		Clause/Sub-clause/Para No.

(2)

		Comments/Suggestions





(3)

		Modified Wording of the Clause

(4)

(additions / modifications shown in Red)

		Reasons/

Justifications for the Proposed Changes

(5)



		1

		8.1

		Tensile Test Table 3 needs a revision

		The elongation on gauge length of 250 mm, percent, Min for diameter over 6 mm and upto 9 mm should be 38% for ETP. There is no change for remaining sizes and for OFC.

		In line with the Indian manufacturers test data



		2

		9.1

		Electrical properties. Table 4 needs a revision for ETP. 

		The revised table is as below

		BS EN 1977 or better as per the Indian producers test data for last year.









		Table 4 Electrical properties (Clause 9.1)



		Copper at 200C



(1)

		Volume Resistivity, micro Ohm m Max

(2)

		Mass Resistivity, Ohm g/m2, Max



(3)

		Electrical Conductivity, Percent IACS, Min



		ETP

		0.016986

		0.15101

		101.5



		OFC

		0.016902

		0.15027

		102
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Suggestions Received from Shri Rikab Mehta.docx
Suggestions for Following Standards:



GENERAL:



i) LATEST TEST SPECIFICATIONS SHALL BE ADDED AS PER ISO if adopted by BIS e.g., Tensile properties; IS 2335 may be replaced with ISO 6892.

ii) PHYSIAL PROPERTIES MAY BE REPLACED TO MECHANICAL PROPERTIES.



IS 14810 : 2000 -  Copper tubes for plumbing – Specification 

Clause 2: Revision year may be removed and “Latest revision shall be applicable” instead.

Clause3: Terminology: Pancake shall be added: Single layer or multiple layers wound outside to inside and second layer from inside to outside and so on.

Clause 8.1: To add” Hard –HD” temper also.

Clause 8.2. “Duly Drafted” any meaning? if no meaning than remove the word.

Clause 10.2; “The outside diameter, wall thickness and length shall be ordered by purchaser from the rationalized sizes of tubes as specified in the IS 5493; shall be modified as the tolerances on wall thickness, length and out of roundness shall be applicable as per IS 5493



Clause 12. Hydrostatic Test: The formula is irrelevant; the test pressure is too high in comparison to safe maximum pressure. The test pressure shall be either 1.5 times the maximum safe working pressure or may be aligned with IS: 2501.

Clause 12; Inclusion of Eddy current testing and pneumatic under heading of NDT as per IS: 2501, but clause of IS 2501, 10.4.1.3 is not required.







IS 2501 : 1995 -  Solid drawn copper tubesfor general engineering purposes - Specification (Third Revision)

Clause 8.1: Dimension: The outside diameter, wall thickness and length shall be as ordered by purchaser from the rationalized sizes of tubes as specified in IS 5493: 1981.

The word “SHALL BE” substituted by “MAY BE.”



Clause 10.4.1.3: Shall be removed. It must take care by method of eddy current test.



Clause: 10.4 One test is mandatory out three tests specified and may be agreed upon by the supplier and the purchaser.



Clause 12; Packaging; May be substituted as “The tubes shall be separated by size, composition, and temper, and prepared for shipment in such manner as to ensure acceptance by common carrier for transportation and to afford protection from

 normal hazards of transportation.”



Also add “Each package shall be of convenient weight for ease of handling and preferred not to exceed 1000 kg gross weight.”



Clause 13; “BOXES” shall be substituted as “EACH PACKAGE” shall also be marked with “NO OF TUBES, NET WEIGHT and GROSS WEIGHT”.







IS 1545 : 1994 -  Solid drawn copper and copper alloy tubes for condensers and heat exchangers - Specification (Third Revision)



Clause No. 6.2. To add “CuNi30Mn1Fe” for stress relieving for HD condition.



Clause 8.1. Substitute “MAY” word instead of “SHALL.”



To add” MINIMUM THICKNESS: WHEN THE TUBE IS ORDERED AS THE MINIMUM THICKNESS THAN DOUBLE THE TOLERANCE ON PLU SIDE.”



Clause: 8.2.3, Clause 9.3 and Clause 11.2 SHALL BE REMOVED.



Clause 12; Packaging; May be substituted as “The tubes shall be separated by size, composition, and temper, and prepared for shipment in such manner as to ensure acceptance by common carrier for transportation and to afford protection from

 normal hazards of transportation.”



Also add “Tube ends shall be protected by proper inserts to avoid damage during handling and transit. Each package shall be of convenient weight for ease of handling.

 and preferred not to exceed 1000 kg gross weight.”

Clause 13; “BOXES” shall be substituted as “EACH PACKAGE” shall also be marked with “NO. OF TUBES, NET WEIGHT and GROSS WEIGHT”.
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FOREWORD

This Indian standard is being adopted by the Bureau of Indian standards, after the draft finalization by Copper and copper Alloys Sectional committee has been approved by the Metallurgical Engineering Division Council.

In This revision following modifications / changes have been made;

i) Requirements of Cu DLP grade is deleted, as the same is not being used widely for condensers and heat exchangers.

ii) Definition of Ovality is deleted, as it is not relevant.

iii) Requirements of mechanical properties and tempers of Brasses and cupronickels have been modified.

iv) Requirements of sampling have been modified,

v) The specification is modified to make it equivalent to other relevant International specificactions. 
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1 [bookmark: _TOC_250030]Scope



This Standard specifies the composition, property requirements and tolerances on dimensions and form for seamless round drawn copper and copper alloy tubes for heat exchangers, condensers, evaporators and desalination equipment. It is applicable to copper and copper alloy tubes supplied in the size range from 6 mm up to and including 76 mm outside diameter and from 0,5 mm up to and including 3 mm wall thickness.



The sampling procedures and the methods of test for verification of conformity to the requirements of this Standard are also specified.





2 References



                                   LIST OF REFERRED INDIAN AND ISO STANDARDS



IS / ISO  No.                                                 Title                             

 

440 : 1964     Methods  of   chemical  analysis	of copper (revised)                 



2655 : I 988 /  ISO 6892-1 Method  for  tensile  testing of copper and of copper alloy tubes                                                                                                          



1387 : 1993	General  requirements  for  the supply of Metallurgical Materials (second revision)



1501:1984 ( Par t 1 ) /  ISO 6507-1 : Method   for  Vickers  hard ness test	for metallic materials: Part   1  HV  5 to   100  ( second revision)

 

3288:1986 ( Part 3 ) : Glossary  of  terms  relating  to 1986	copper   and	copper   alloys  : Part  3 Wrought forms



3685 : 1966	Methods  of  chemical analysis of brasses





2305 : 1988 / ISO 196 Method  of  mercurous  nitrate test for copper and  copper alloys ( first  revision )





2328 : 1983 Method for flattening test on metallic tuhes ( first revision )





2335 : 1985 / ISO 8493 Method  for  drift   expanding test for metallic tubes ( first revision )





4748 : 1988 / ISO 2624 Method for estimating average grain size of metals ( first revision )





5493 : 1981 Dimensions of wrought copper and copper alloy tubes ( first revision )







11612 : 1984 Code of practice for eddy­ current testing of non-ferrous seamless pipes and  tubes



 

ISO 6957, Copper alloys — Ammonia test for stress corrosion resistance





3 [bookmark: _TOC_250028]Terms and definitions



For the purposes of this document, the following terms and definitions apply as given in IS 3288(Part 3)



3.1

Seamless round tube (Solid Drawn Tube)



Hollow semi-finished product, circular in cross-section, having a uniform wall thickness, which at all stages of production has a continuous periphery and produced from a tube shell by drawing / tube rolling.



3.2 Tube Shell: A hollow cylinder produced by extrusion, rotatory piercing, or by casting for subsequent processing into seamless tube.



3.3 Mean wall thickness

Arithmetical mean of the maximum and minimum wall thicknesses at the same cross-section of the tube.



3.4 Mean Outside Diameter

Half of the sum of two diameters measured in the mutually perpendicular directions at any cross section of the tube.



3.5 Eccentricity :  as it is



3.6  Out of Roundness

                   

             Difference between the maximum and minimum outside diameters measured at any one cross-  

             section of the tube



3.7 Minimum Wall Thickness: No tube wall at its thinnest point shall be less than the specified wall thickness. 



4.  Ordering Information;



In order to facilitate the enquiry, order and confirmation of order procedures between the purchaser and the supplier, the purchaser shall state on his enquiry and order the following information:



NOTE 1	Heat exchanger tube can also be supplied as U-bend tube. For specific product and ordering information, see 



a) quantity of product required (number of pieces, length or mass);



b) denomination (Tube);



c) number of this Standard (IS 1545);



d) material designation ;



e) material condition designation ;



f) nominal cross-sectional dimensions (outside diameter  wall thickness);



g) nominal length.







In addition, the purchaser shall also state on the enquiry and order any of the following, if required:



a)	whether minimum wall thickness is required ;



b)	whether the tubes are required to pass a stress corrosion resistance test ;



d)	whether the tubes in hard condition are required with annealed ends;



e)	whether the tubes are required to pass freedom from defects tests , and if so, which test method is to be used, if the choice and/or the acceptance criteria is (are) not to be left to the discretion of the supplier; 



f)	whether special surface quality is required;



g)	whether a declaration of conformity is required ;



h)	whether an inspection document is required, and if so, which type ;





i) whether there are any special requirements for marking, packaging or labelling











[bookmark: _TOC_250027][bookmark: _TOC_250025]5. Materials and manufacturing condition





5.1Materials: The material shall be of such quality and purity that the finished product shall have the properties and characteristics prescribed in this specification.



5.2 Manufacture: The product shall be produced by processes such as casting, extrusion, tube rolling and / or drawing, annealing, straightening, trimming and other processes which may produce seamless tube in the specified condition.  


5.3: Temper Condition: For the purposes of this Standard, the following designations shall apply for the material temper condition:



HD 	As Drawn; Tubes in Full hard Condition produced by cold rolling / drawing. Such Tubes may be subjected to stress relieving treatment after final draw, if desired by the purchaser. 



HB	Half Hard: Tubes in half hard condition produced by cold drawing.



TA:               Temper Annealed: The tubes shall be heat treated over their full length to an intermediate condition.



O                    Annealed: The tubes shall be heat treated over their full length to an annealed / soft condition.





[bookmark: _TOC_250024]Note: Tubes may also be supplied in other conditions by agreement between purchaser and the manufacturer
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[bookmark: _TOC_250022]6. Requirements

[bookmark: _TOC_250021]

6.1 Chemical Composition



The composition shall conform to the requirements for the appropriate material given in Table 1.



6.2 [bookmark: _TOC_250020]Mechanical properties:  Tensile Tests, Yield strength, % Elongation and Hardness:



The mechanical properties shall conform to the appropriate requirements given in Table 2. 



Products in stress relieved condition shall conform to the same mechanical property requirements as for non- stress relieved material.



6.3 [bookmark: _TOC_250019]Dimensions and tolerances



6.3.1 General



The geometrical properties of the tubes are defined by outside diameter, wall thickness and length.



The dimensional tolerances are applied on the outside diameter and wall thickness, if not otherwise agreed between the purchaser and the supplier.



6.3.2 Outside diameter



The diameter of the tubes shall conform to the tolerances given as per IS 5493



6.3.3 Wall thickness



6.3.3.1 General



The wall thickness, measured at any point, shall conform to ± 10 % of the specified nominal wall thickness.



6.3.3.2 Minimum wall thickness



When minimum wall thickness is specified, the wall thickness measured at any point shall be neither less than the nominal thickness nor more than 20 % greater than the nominal thickness; and the mean wall thickness at any cross-section shall be not more than 10 % greater than the nominal thickness.



6.3.4 Length : Tubes ordered as "fixed lengths" shall conform to the tolerances as per IS 5493



6.3.5 Tolerances on form



6.3.5.1 Out of Roundness



For tubes in straight lengths, the deviation from circular form is included in the tolerance on diameter as per IS 5493



6.3.5.2 Straightness



The depth of arc measured in any 1 m portion of length shall be not greater than 3 mm.



6.3.5.3 Squareness of cut



The deviation from squareness of the ends of the tubes shall not exceed the 0.016mm /mm of diameter.





6.4 [bookmark: _TOC_250018]Surface quality



The external and internal surfaces shall be clean and smooth.



The tubes may have a superficial film of drawing lubricant or, if annealed or thermally stress relieved, a superficial, dull, iridescent oxide film, securely adhered to both the internal and external surfaces.



Discontinuous irregularities on the external and internal surfaces of the tubes are permitted if they are within the dimensional tolerances.



Special requirements (e.g. pickling, degreasing, etc.) relating to the surface quality shall be agreed between the purchaser and the supplier.



The cut ends of the tubes shall be deburred unless otherwise specified.





6.5	Technological and Performance test requirements



6.5.1	Performance Test 



6.5.1.1 Flattening Test: The flattening Test shall be carried out on tubes in “TA” and “O” condition.  The tubes HB and HD condition shall be annealed before testing, if required by purchaser.



6.5.1.2 Drift Expanding Test: The Drift Expanding test shall be carried on tubes in “TA” and “O” conditions. The tubes in HB and HD conditions shall be annealed before testing, if required by purchaser.







6.5.2	Technological Test



6.5.2.1 Residual stress level



No crack shall be visible to the unaided eye, corrected for normal vision if necessary, when tubes in the stress relieved condition and when requested by the purchaser is tested.  Cu-DHP is not required to be tested for this test.



6.5.2.2 Grain size



The average grain size of tubes in the annealed condition shall be in the range 0,010 mm up to and including 0,050 mm. 



6.5.2.3 Freedom from defects



When requested by the purchaser, tubes shall be tested in accordance 7.9 and the acceptance criteria, unless otherwise agreed between the purchaser and the supplier, shall be at the discretion of the supplier.



7	Sampling



7.1	General



For the purpose of demonstrating conformity of this Standard to the requirements of Clause 6, the sampling rate to be taken at random from a batch of the same grade and temper condition and shall be grouped together to constitute a lot of 600 tubes or 2000 kg ( whichever is higher) or part thereof.



Results may be used for chemical composition from analyses carried out at an earlier stage of manufacturing the product, e.g. at the casting stage, if the material identity is maintained.



NOTE For the purpose of demonstrating maintained material identity it is recommended to certify the quality management system of the manufacturer, e.g. as conforming to EN ISO 9001.



7.2	Chemical composition Analysis



As per the sampling rate a test sample, depending on the analytical technique to be employed, shall be prepared from each sampling unit and used for the determination of the chemical composition.



NOTE 1 When preparing the test sample, care should be taken to avoid contaminating or overheating the test sample. Carbide tipped tools are recommended; steel tools, if used, should be made of magnetic material to assist in the subsequent removal of extraneous iron. If the test samples are in finely divided form (e.g. drillings, millings), they should be treated carefully with a strong magnet to remove any particles of iron introduced during preparation.



NOTE 2     In cases of dispute concerning the results of analysis, the full procedure given in ISO 1811-2 should be followed.





7.3	Mechanical tests, stress corrosion resistance test and microscopic examination;



Sampling units as per sampling rate shall be selected from the finished products. The test samples shall be cut from the sampling units. Test samples, and test pieces prepared from them, shall not be subjected to any further treatment, other than any machining operations necessary in the preparation of the test pieces.





8.  Test methods



8.1	Chemical Composition Analysis



Analysis shall be carried out on the test pieces, or test portions, prepared from the test samples obtained in accordance with 7.2. Except in cases of dispute, the analytical methods used shall be chemical or spectro- graphic according to IS or ISO standards in force. For expression of results, the rounding rules given in 8.7 shall be used.



NOTE       In cases of dispute concerning the results of analysis, the method of analysis to be used should be wet chemical analysis.



8.2 Tensile test



The tensile properties shall be determined in accordance with IS 2655 /  ISO 6892-1 on test pieces obtained in accordance with 7.3.



8.3 Hardness test:  Hardness shall be determined on the test pieces prepared from the test samples obtained 

      in accordance with 7.3. The test shall be carried out in accordance with IS 1501 /  ISO 6507-1 and the 

      indentation made on the outside surface, unless otherwise agreed.





8.4 Technological and Performance tests



8.4.1	Drift expanding test







The drift expanding test shall be carried out in accordance with IS 2335 /  ISO 8493. The outside diameter of the tube end shall be expanded by the values for the appropriate material given in Fig. 2 using a conical mandrel with an angle of 45°.







8.4.2	: Flattening Test: 

The test Piece shall not show any sign of crack when close flattened until 

     interior surfaces of the tube meet as shown in the Fig 1.



8.4.3	Stress corrosion resistance test



When required, the test method given in either IS 2305 / ISO 196 or ISO 6957 shall be used on the test pieces prepared from the test samples obtained in accordance with 7.3. The choice of which of these tests is used shall be at the discretion of the supplier.



8.4.4	Average grain size determination (Microstructure Examination)



The estimation of average grain size shall be carried out in accordance with IS 4748 / ISO 2624 with complete recrystallization.



8.5	Freedom from defects tests



8.5.1	General ; The tube shall be straight, clean, smooth and free from cracks, seams, slivers, scales and other defects detrimental to the intended applications.





Each tube shall be subjected to one of the following tests:



	eddy current test;



	hydrostatic test;



	pneumatic test.



If not otherwise agreed between the purchaser and the supplier, the eddy current test shall be carried out. The method of testing shall be in accordance with 8.5.2.



8.5.1.1 	Eddy current test



The eddy current test shall be carried out in accordance with IS 11612 and calibration determined by the use of a reference standard tube containing holes in accordance with the requirements given in Table 3.



Eddy current testing systems are generally not able to detect discontinuities adjacent to the ends of the tube. The eddy current test shall be supplemented with a visual examination of the untested length at each end to establish freedom from harmful defects, or the untested length shall be removed.







8.5.1.2 	Hydrostatic test



Each tube shall be subjected for at least 5 s to an internal hydrostatic pressure, which shall be calculated from the following equation:



 

P= K *  t /D



where



P	is the internal hydrostatic pressure, in megapascals (MPa);



t	is the nominal wall thickness of the tube, in millimetres (mm);



D	is the nominal outside diameter of the tube, in millimetres (mm);



K	 a constant as specified in Table 2



The tube need not be tested at hydrostatic pressure of over 6,9 MPa unless otherwise agreed between the purchaser and the supplier.



NOTE	Hydrostatic tests are intended to determine the soundness of the tube wall and should not be regarded as an indication of the strength or safe working pressure.





8.5.1.3 	Pneumatic test



Each tube shall be subjected for at least 5 s to an internal air pressure of at least 0,4 MPa.

	

The test method used shall permit detection of any leakage, such as having the tube under water or by using the pressure differential method.



Any tube which shows signs of leakage during the test shall be deemed to have failed the test.



NOTE	Pneumatic tests are intended to determine the soundness of the tube wall and should not be regarded as an indication of the strength or safe working pressure.





9.	Declaration of conformity and inspection documentation



9.1  Declaration of conformity



When requested by the purchaser and agreed with the supplier, the supplier shall issue for the products the appropriate declaration of conformity in accordance with this standard.



9.2	Inspection documentation



When requested by the purchaser and agreed with the supplier, the supplier shall issue for the products the appropriate inspection document in accordance with ISO 10204:2004.



1) 1 N/mm2 is equivalent to 1 MPa.





10	Retests



10.1	Chemical Composition Analysis, Tensile Strength, Hardness, Drift expanding, Flattening, and Grain size tests



If there is a failure of one, or more than one, of the tests in 8.1, 8.2, 8.3, 8.4.1 or 8.4.3, two test samples from the same inspection lot shall be permitted to be selected for retesting the failed property (properties). One of these test samples shall be taken from the same sampling unit as that from which the original failed test piece was taken, unless that sampling unit is no longer available, or has been withdrawn by the manufacturer.



If the test pieces from both test samples pass the appropriate test(s), then the inspection lot represented shall be deemed to conform to the particular requirement(s) of this Standard. If a test piece fails a test, the inspection lot represented shall be deemed not to conform to this Standard.



10.2	Stress corrosion resistance test and Grain size Determination:



If a test piece fails the test, the inspection lot represented by the failed test piece shall be permitted to be subjected to a stress relieving treatment. A further test sample shall then be selected in accordance with 7.3.



If a test piece from the further test sample passes the test, the stress relieved material shall be deemed to conform to the requirements of this Standard for residual stress level and / or Grain size ; it shall then be subjected to all the other tests called for on the purchase order, except for analysis. If the test piece from the further test sample fails the test, the stress relieved material shall be deemed not to conform to this Standard.



11. Rounding of results



For the purpose of determining conformity to the limits specified in this standard, an observed or a calculated value obtained from a test shall be rounded in accordance with the following procedure, which is based upon the guidance given in ISO 80000-1:2009, Annex B. It shall be rounded in one step to the same number of figures used to express the specified limit in this European Standard. Except for tensile strength and 0,2 % proof strength, the rounding interval shall be 10 N/mm2 1) and for elongation the value shall be rounded to the nearest 1 %.



The following rules shall be used for rounding:



a)	if the figure immediately after the last figure to be retained is less than 5, the last figure to be retained shall be kept unchanged;



b)	if the figure immediately after the last figure to be retained is equal to or greater than 5, the last figure to be retained shall be increased by one.





12	Marking, packaging, labelling



The product marking and package labelling shall be contain following information;



12.1	Product Marking; The marking shall be legible and durable or permanent. The marking shall not be detrimental to the use of the tube. The marking shall include;



Manufacturer’s Symbol or trade mark,

Specification No.

Metal Grade, 

Temper condition,

Size,

Lot / Heat no.



12.2	Packaging: 

Tube ends may be protected by proper inserts to avoid damage during handling and transit. Each package shall be of convenient weight for ease of handling and preferred not to exceed 1000 kg gross weight.



The material shall be separated by size, grade and temper, and prepared for shipment in such a manner as to ensure acceptance by common carrier for transportation and to afford protection from the normal hazards of transportation.



12.3 Package Marking:

PO no.

Size,

Metal grade,

Temper Condition,

Specification No.

Piece Count, Net Weight & Gross Weight, 

Manufacturer’s / Suppliers Symbol or trade mark







13. Standard Marking:   The material may also be marked with the Standard mark with Licence no.





 (
DIN
 
EN
 
12451:2012-08
EN
 
12451:2012
 
(E)
)

The use of the standard Mark is governed by the provisions of the Bureau of Indian Standards, Act 1986 and the Rules and Regulations made hereunder. The details of conditions under which the licence for use of Standard Mark may be granted to the manufacturers or producers. It may be obtained from the Bureau of Indian standards.









14 Test certificate: The manufacturer / supplier shall provide test certificate for each consignment giving information like Standard number, material grade, Temper Condition, Size, lot number with test results of Chemical composition, Mechanical properties, Nondestructive test / leakage test with statement of conformity with the Standard.
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Table 1 — Composition of copper and copper alloys



		Material designation

		Composition % (mass fraction)

		Density a

g/cm3

approx.



		

		Element

		Cu

		Al

		As

		C

		Co

		Fe

		Mn

		Ni

		P

		Pb

		S

		Sn

		Zn

		Others total

		



		Cu-DHP

		min.

		99,90 b

		—

		—

		—

		—

		—

		—

		—

		0,015

		—

		—

		—

		—

		—

		

8,9



		

		max.

		—

		—

		—

		—

		—

		—

		—

		—

		0,040

		—

		—

		—

		—

		—

		



		CuNi10Fe1Mn c

		min.

max.

		Rem.

—

		—

—

		—

—

		—

0,05

		—

0,1 d

		1,0 

2,0 

		0,5

1,0

		9,0

11,0

		—

0,02

		—

0,02

		—

0,05 e

		—

0,03

		—

0,5 e

		—

0,2

		8,9



		CuNi30Mn1Fe c

		min.

max.

		Rem.

—

		—

—

		—

—

		—

0,05

		—

0,1 d

		0,4

1,0

		0,5

1,5

		29,0

32,0

		—

0,02

		—

0,02

		—

0,05 e

		—

0,05

		—

0,5 e

		—

0,2

		8,9



		CuNi30Fe2Mn2

		min.

max.

		Rem.

—

		—

—

		—

—

		—

   0,05

		—

  0,1 d

		1.5

2,5

		1.5

2,5

		29,0

32,0

		—

0,02

		    —

   0,02

		—

0,05 e

		—

0,05

		—

   0,5 e

		—

0,2

		8,9



		CuZn20Al2As c

		min.

max.

		76,0

79,0

		1,8

2,3

		0,02

0,06

		—

—

		—

—

		—

0,06

		—

0,1

		—

0,1

		—

0,01

		—

0,05

		—

—

		—

—

		Rem.

—

		—

0,3

		8,4



		CuZn28Sn1As

		min.

max.

		70,0

73.0

		—

—

		0,02

0,06

		—

—

		—

—

		—

0,06

		—

0,1

		—

0,1

		—

0,01

		—

0,05

		—

—

		0,9

1,3

		Rem.

—

		—

0,3

		8,5



		a For information only.

b Including Ag, up to a maximum of 0,015 %.

c These alloys may be used for sea water application.

d Co max. 0,1 % is counted as Ni.

e When the product is for subsequent welding applications and so specified by the purchaser, Zn shall be max 0,2 % and S max 0,02 %.









	















Table 2 — Mechanical properties of copper and copper alloys

 (
N
)

		Designations

		Tensile strength





N/mm2 min

		0,2%

proof strength



N/mm2 min

		Elongation





A5

%

min

		Drift expansion





%

min

		Hardness

    

       (Indicative)



HV



		Material

		Material

condition

		

		

		

		

		



		

		

		

		

		

		

		min

		max



		 Cu-DHP

		   O



		205

		                 62

		40

		        30

		           —

		      60



		

		   HB



		250

		150

		30

		20

		     75

		   100



		

		HD

		290

		250

		3

		—

		   100

		—



		

CuNi10Fe1Mn

		 O



		290

		90

		30

		30

		70

		   100



		

		       HB



		310

		220

		12

		20

		100

		—



		

CuNi30Fe2Mn2

		O

		420

		150

		30

		30

		90

		125



		

CuNi30Mn1Fe



		O



		370

		120

		35

		30

		85

		120



		

		        HB



		480

		300

		12

		20

		120

		—



		

CuZn20Al2As

		O



		340

		120

		55

		30

		70

		100



		

		TA



		390

		150

		45

		30

		85

		110



		

CuZn28Sn1As

		O 



		320

		100

		55

		30

		60

		90



		

		       TA



		360

		140

		45

		30

		80

		110











 (
20
)

 (
19
)







Table 3 — Drill sizes for production of reference standard tubes

Dimensions in millimetres



		Nominal outside diameter

		Diameter

of drilled holes

		Tolerance on diameter



		over

		up to and including

		

		



		—

		19

		0,6

		









± 0,05



		19

		25

		0,8

		



		25

		32

		0,9

		



		32

		38

		1,05

		



		38

		45

		1,15

		



		45

		50

		1,3

		



		50

		—

		by agreement

		







Annex A

(normative)



U-bend seamless copper and copper alloy heat exchanger tubes







A.1 General



U-bend heat exchanger tubes shall be manufactured using straight tubes that conform to this European Standard.



Tubes after U-bending operation shall conform to requirements for residual stress level  on the U-bend portion and, if agreed between the purchaser and the supplier, shall be subjected to a hydrostatic test  or a pneumatic test.



If not otherwise requested by the purchaser, the U-bend tubes shall conform to the dimensional requirements in A.3 to A.6.





A.2 Ordering information



In addition to the relevant ordering information, the purchaser shall also state on his enquiry and order the following information:



a) centerline bend radius;



b) length of tube legs.





A.3 Diameter of tube in the U-bend section



The outside diameter of the tube at any cross-section included within the points of tangency of the bend shall not deviate from the nominal diameter prior to the bending by more than ± 10 %.





A.4 Wall thickness in U-bend section



The wall thickness of the tube at the apex of the U-bend section shall be not less than the value determined by the following equation:





tf = t  2R 

2R + D




(A.1)





where



· tf	is the thickness after bending, in millimetres (mm);

· t	is the wall thickness obtained from nominal wall thickness in millimetres (mm), minus its tolerance  or the minimum wall thickness, in millimetres (mm) ;



· R	is the centerline bend radius, in millimetres (mm);



· D	is the nominal outside diameter of the tube, in millimetres (mm).



The centerline bend radius of tubes in annealed condition shall be not less than two times the tube outside diameter. Otherwise the bend radius shall be agreed between the purchaser and the supplier.





A.5 Leg spacing of U-bend section



The leg spacing shall not vary from the value 2R - D by more than 1,6 mm, where R is the specified centerline bend radius and D is the specified tube outside diameter.





A.6 Length of U-bend tube legs



The length of the tube legs measured from the point of tangency of the bend to the end of the tube leg shall not vary from the specified length by more than the amount of tolerance on length.



The difference in length of the tube legs shall be not greater than 3 mm unless otherwise specified.
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IS 4412 -1981 COMMENTS FOR REVISION (2).docx
PROPOSED CHANGES IN THE IS: 4412: 1981





The proposed changes as listed as per section nos mentioned in the existing document.



Matter written in bold is the matter to be added to the IS 4412.




0.2 	….in the form of rivets, bolts, nuts, wire cloth, and nails, binding wire, 

artificial jewelery, ornamental applications, etc.





0.3	Need to check it with IS 2-1960 





1.1	…..for general engineering purposes, which do not require conductivity parameters for electrical & conduction applications.



( Explanation :  there is a need to bifurcate the conductive application from non conductive application for practical reasons and reasons of implementation issues of the BIS)





2.0   For the purpose need the relevant extract of IS :3288 (PART 3) : 1986.





2.1	The wire should have been manufactured by mechanical working i.e rolled, extruded or...... drawn



Explanation :  the word manufactured is important as in many cases the wire can be from reuse and not from manufacturing such product cannot be given an IS certification even if it passes the composition test as due to reuse it would have natural weaknesses where it would cut / crack hence such wires to be out of the jurisdiction of the BIS approval. 





3.1	Need to confirm with the relevant extract of IS : 1387 : 1967





4.1	Need to confirm with relevant extract of IS : 440 -1964





…. Table 1, unless the supply involves a specific alloyed content in which case the said supply, can be covered under the jurisdiction of this IS specification, if the wire meets the definition of copper based on content, it can be looked at from this specification or shall be under the jurisdiction of copper alloyed wire. 



Explanation:		 if content is specified as 99.8% copper and 0.2% phosphorus then as per definition it cannot go in copper alloy wire and has to come under the jurisdiction of this wire definition.



The copper wire definition should be connected to the definition of copper & copper alloy which needs to be added herewith, as now in industry you find many alloyed wires like copper tantalum, phosphorus bearing copper wire, etc  and they shall all fall under the definition of copper wire as the contents are 0.1 or 0.2 % levels, the IS specs need to add the bifurcation of copper & copper alloy wire here to bring clarity on the same.



Any alloyed material outside the definition of copper wire should be out of the jurisdiction of this IS specification and put in copper alloyed wire.    



	GRADES reduced to only one grade 

Somewhere in the specs it is mentioned that all grades are reduced to only one grade, which in today’s times is very insufficient for an important document like this and more grades need to be added. 



As the applications and useage increases the parameters also increase and new compositions are used, I am sure that now the use of copper with a 0.25% tantalum content copper rods / wires are in use whereas phosphorus content wires with a phosphorus content of 0.1 or 0.2 are used in electroplating & other places for making it more ductile & oxidation resistant.



PLEASE PROVIDE ME DATA OF THE OTHER GRADES THAT WERE REMOVED and / or allow me some time to gather more data on the grades that should be added. 



5.1	 It mentions that wire above 1 mm should have tensile properties as such, but no mention of the wires under 1 mm. Some mention should be done on the wires below 1 mm, or if we take it out of the jurisdiction of this specification then we should know and ensure it is under another IS specification.



5.2	The test pieces and testing procedure is very difficult for the industry to attain at their end, they should be allowed to do the same test without hydrogen cover as the surface oxidation shall not change the inherent composition of the material in wire and the flattened close can still be obtained at industry level, which is a general practice in all industries and it is generally referred to a “ tipped sample”  to check the ductility of the wire. It is generally done without hydrogen at production level before sending to the test lab.

Every batch shall be tested for a tipped sample ( flattened close) before sending to the laboratory for a final composition test. 

A small sample taken whilst it is ( or make it ) red hot and beaten hard to make a thinner section where it is being hardened.  The section shall become thinner and wider thus allowing for any metal defects to come to the fore and or crack in the metal would show potential weakness of the manufactured wire.

The same principle can be used to ensure that the material is of good quality and the ends of any coil labelled as a finished product should be tipped and checked for this making it mandatory to put the IS seal on the tipped part by sticker or by label so that the tipped part can be seen and known to be crack free. ( can be used in any QCO issued at a later stage)



7. 	The diameters & tolerances  can be commented on after going through IS 9861 -1981.



8.1. 	Sampling & retest. : 

The manufacturer is bound to maintain production records batch wise and the testing of the composition should be batch wise and the production record of batches maintained with batch nos, mfg date, composition, tensile parameters, measurement parameters etc should all be available with the manufacturer. 	



8.3.	here there is a mention of the test being conducted for every 50 kgs or part thereof, this is an outdated system as the production levels are in tons so a continuous casting batch ( hold furnace) would be of around 5 tons and the production level of making 6 mm wire would be in tune of say 20 tons per day, every 50 kgs means 400 samples for testing daily for just 4 batches of material.



Here it would be pertinent to note that each batch will have the same composition irrespective of the size of the coil casted & drawn from it.

The testing must be based on the batch size and batch records of the manufacturer , each material should have a label with a batch number &  mfg date on it, with composition parameters and tensile parameters mentioned on the label.



					@@@@@@@@@@
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Email from Shri Sandeep Vakharia.pdf


From : sandeep vakharia <sandeep.vakharia@gmail.com>
Subject : Re: Required action against the tasks allocated in 23rd


sectional committee meeting of MTD8
To : MTDtcEIGHT Metallurgical Engineering Department


<mtd8@bis.gov.in>


Email MTDtcEIGHT Metallurgical Engineering Department


Re: Required action against the tasks allocated in 23rd sectional committee
meeting of MTD8


Thu, Oct 19, 2023 07:33 PM
1 attachment


Sir
I am very pleased to note that you have decided to give me this opportunity.
I just feel that I should have been given more time for a justifiable effort.


I am ever so obliged for this. Thank you to Shri D.K.Jain & all 
who have recommended my name for it.


I relish the opportunity to serve my Industry & my nation 
and shall pride in rendering my sincere services in all humility.


I have gone through the document and have noted my initial comments on it for
a revision.


As I was travelling I was not able to access my system for a few days, I had
visited Delhi also for the BIS on aluminum scrap meeting held by the MOM. The
deadline of 18th october given to me in your mail dated 10th october could not
have been maintained by me. Please forgive me for the shortcoming.


Please guide me as there is reference to the following documents in this
documents but the details are not available with me, If you could provide me
copies of the following then I could review them in the context of the BIS under
discussion.


1. IS 4412 : 1981 - Specification for copper wires for general engineering
purposes (First Revision)


the following references are made


1.  IS : 2-1960
2.  IS : 3288 (Part3) : 1986
3. IS 1387 : 1967
4. IS 440 : 1964
5. IS 191 (part VIII) : 1980
6. IS 9861 : 1981
7. IS 1817 : 1961







A complete revision can be suggested after I receive the relevant extracts if not
the full documents.


Enclosed are comments to be finalized once further instructions are received
from your respected selves.
Awaiting your guidance for a final comment on the revision post your guidance.


We look forward to hearing from you.


Thanks & rgds
Dr. Sandeep Vakharia ( BE CHEM)
+91 9322251097


On Tue, Oct 10, 2023 at 4:40 PM MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in> wrote:


Dear Sir,


This is in reference to the subject mentioned above and Item 15.1 Sl no.8 of Minutes of
meeting of 23rd meeting of MTD 08 sectional committee held on 25th July 2023, it is to
inform that the committee has decided to revise following standard:


1. IS 4412 : 1981 - Specification for copper wires for general engineering purposes
(First Revision)


You are requested to kindly submit a revised draft document at the earliest, latest
by 18/10/2023, since the same has to be mentioned in the agenda for the upcoming meeting of
MTD 08.


Regards
विशाल कु मार राणा/Vishal Kumar Rana
वैज्ञानिक 'बी' (धातुकर्म इंजीनियरिंग विभाग)
Scientist 'B'(Metallurgical Engineering Department)
सदस्य सचिव, एम.टी.डी. 08
Member Secretary, MTD 08


Disclaimer :


Indian Standard downloaded will be used for standard formulation use only.
Reproduction in any form of Indian Standard downloaded is not permitted.
Reselling of Indian Standard downloaded is not permitted.
Tampering with the content of Indian Standard downloaded (including watermark)
is not permitted.



mailto:mtd8@bis.gov.in
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Comment Detail IS 4412.pdf


3/4/24, 3:01 PM Comment Detail


https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/comment_detail.php 1/2


Export to ExcelPrint Comment ID # MTD_2022-12-051941 | Dec 05, 2022 09:54:59


A. Basic Details


B. Comment Detail & Action Logs


Comment Detail Home / Published Standards / Comment View / Comment Detail


1.  Name : ADITYA DAS 5.  Doc No. / IS : IS 4412 : 1981


2.  Email ID : adityaready@gmail.com 6.  Technical Commitee : MTD 8


3.  Contact No. : 7838979902 7.  Member Secretary : Vishal Kumar Rana


4.  Organisation Details : Bureau of Indian Standards


SNo. Clause /
Subclause


No.


Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


1 4 1 Editorial N/A


Comments/Suggestions along with
Justification for the Proposed Change


To align with IS 12444:2020 (Copper Wire Rods for Electrical Applications — Specification )


Proposed Change/Modified Wordings Copper wires shall meet the chemical composition specified in IS 191. The chemical composition shall be


determined either by the method specified in IS 440 or any other established instrumental/chemical method.


In case of dispute the procedure specified in IS 440 for chemical analysis, shall be the referee method.


However, when the method is not given in IS 440, the referee method shall be as agreed to between the


purchaser and the manufacturer. The method for determination of oxygen shall be as agreed to between the


supplier and the purchaser.


Action Taken


1 2024-03-04 Select


Reply


Remark


Save


SNo. Clause /
Subclause


No.


Paragraph
No./Figure


No./Table No.


Type of Comment Attachment


2 7 1 Editorial N/A


Comments/Suggestions along with
Justification for the Proposed Change


Clause states that Diameters and tolerances on diameters of wires shall be as per IS 9861 from which it


appears that this IS is only for round wires whereas IS 9861 provides dimensions and tolerances on


diameter, thickness etc. for many shapes of wires viz round, square, rectangular, hexagonal, octagonal


etc.



https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/exportfilesdetail.php?comment_id=2881

javascript:void(0);

https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/WCDraft/comment_is.php

https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/WCDraft/comment_view_stand.php





3/4/24, 3:01 PM Comment Detail


https://www.services.bis.gov.in/php/BIS_2.0/WCDraft/comment_detail.php 2/2


Proposed Change/Modified Wordings Sizes and tolerances on sizes of wires shall be as per IS 9861


Action Taken


1 2024-03-04 Select


Reply


Remark


Save


Designed & Developed by ITSD, BISCopyright ©2020. All rights reserved.



https://bis.gov.in/
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Email IS 4412 suggestions.pdf


3/4/24, 3:10 PM Email


https://email.gov.in/h/printmessage?id=17862&tz=Asia/Kolkata&xim=1 1/2


From : aashumichemicals@gmail.com
Subject : Re: Minutes of 24th Meeting of MTD 8


To : MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in>


Cc : sandeep vakharia <sandeep.vakharia@gmail.com>


Email MTDtcEIGHT Metallurgical Engineering Department


Re: Minutes of 24th Meeting of MTD 8


Thu, Feb 01, 2024 06:05 PM
1 attachment


Dear Sir


Please find enclosed herewith the IS: 4412 with suggested changes from my end.


I feel the composition of arsenic needs to be written as Arsenic / Zinc as if you look
at the actual work happening in industry we normally find an iron contamination of
0.1-0.3% % and zinc contamination of 0.25-0.5% the raw material from which a
standard for commercial copper is mechanically worked as a billet or shell and then
drawn into the wire. 


The presence of small trace elements shall not tamper with the engineering
applications as with a limitation of the copper content at 99.2% min. to satisfy the
definition of copper wire or it could be classified as copper alloy wire. The zinc
which is also a standard impurity is not mentioned in the specification, which
according to me is a lapse hence i have added the same.


Just my opinion so I have put it and sent the attached file for the committee to
decide.


I remain at your  service


thanks & rgds
Dr. Sandeep Vakharia ( BE CHEM)
AASHUMI CHEMICALS P. LTD.
+91 9322251097.


On Tue, Jan 30, 2024 at 4:06 PM MTDtcEIGHT Metallurgical Engineering Department
<mtd8@bis.gov.in> wrote:


Dear Sir,



mailto:mtd8@bis.gov.in





3/4/24, 3:10 PM Email


https://email.gov.in/h/printmessage?id=17862&tz=Asia/Kolkata&xim=1 2/2


Kindly find attached the minutes of the 24th meeting of the MTD 8 Sectional Committee
held on 27th October 2023.


Regards
विशाल कु मार राणा/Vishal Kumar Rana
वैज्ञानिक 'बी' (धातुकर्म इंजीनियरिंग विभाग)
Scientist 'B'(Metallurgical Engineering Department)
सदस्य सचिव, एम.टी.डी. 08
Member Secretary, MTD 08
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