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Copper and Copper Alloys Sectional Committee, MTD 8

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Copper and Copper Alloys Sectional Committee had been approved by the Metallurgical Engineering
Division Council.

This standard was first published in 1973. In the first revision in 1988 forging stock was also included and
accordingly title of the standard has been changed. In this revision, following modifications have been made:
a) A new grade leaded manganese brass — FMnB has been included, for the manufacture of L.P.G valves.
b) Additional grades FHTB3, FHTB4 and FHDBS are included for automobile industries.
¢) Chemical composition and mechanical properties of certain alloys have been modified.
d) Dimensional tolerances to forging stock has been specified.
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.
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Indian Standard

COPPER AND COPPER ALLOYS FORGING
STOCK AND FORGING — SPECIFICATION

( Second Revision )

1 SCOPE

This standard specifies requirements for chemical
composition, mechanical properties and other
characteristics for wrought ar cast copper and alloy
forging stock and for forgings 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:

IS No.
440 : 1964

Title

Methods of chemical analysis of
copper (revised)

General requirements for the
supply of metallurgical materials
(second revision)

Mechanical testing of metals —
Tensile testing (second revision)

Method of mercurous nitrate test
for copper and copper alloys
(first revision)

1387 : 1993

1608 : 1995

2305 : 1988

2826 : 1986 Dimensions and tolerances for
copper and copper alloy, rods
and bars for general
engineering purposes (third

revision)

Methods of chemical analysis of
copper-nickel zinc alloys

3187 : 1965

3288 (Part 1):
1986

Glossary of terms relating to
copper and copper alloys:
Part 1 Materials (third revision)

Methods of chemical analysis of
brasses

Methods of chemical analysis of
bronzes

3 TERMINOLOGY

3685 : 1966

4027 : 1967

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 forgings 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.

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 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
aluminium bronzes shall be as per Table 1 unless
otherwise specified and agreed to between the
purchasers 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 Forgings

The forgings 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 forgings shall
be capable of being machined to the finished
dimensions, if this requirement is set out in the drawing
or order.
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8 CHEMICAL COMPOSITION

8.1 The chemical composition of the forging stock
and forgings shall be as given for the appropriate
material in Tables 2 to 4.

8.2 The chemical composition shall be determined
either by the method specified in IS 440, IS 3685,
IS 4027 and IS 3187 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

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 forgings shall
comply with the appropriate requirements given in
Tables 2 to 4.

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

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

Specified Size Mass of Batch
(Diameter or Width
Across Flats) of Material
A
r )
Over Up to and
Including
mm mm kg
Q) () (3)
6 12 250
12 40 500
40 80 1 000
80 - 2 000

12.1.2 For Forgings

Mass of Individual Mass of Batch

to the diameter or width across flat of rods, bars and Forgings in Batch
sections selected in accordance with 12 when gradually P _A ~
heated to red hot placed on end and compressed to Over Up to and
20 percent of its original length shall not show any Including
sign of fracture or cracks on the free surface.
kg kg kg
11 MERCUROUS NITRATE TEST (FOR ) @ 6)
FORGINGS)
. . - 0.5 250
When required by the purchaser, forgings made out of
brasses and bronzes may be subjected to mercurous 0.5 2 500
nitrate test as per IS 2305. One forging per batch of 2 10 1 000
forging in accordance 12.1.2 should be tested for above 10 N 2000
test.
Table 1 Dimensional Tolerance for Bronze Rods
(Clause 7.1.1)
St No. Size Round Rods Hexazonal Rods Square Rods
'S A N
Over Up to and
Including
mm mm mm mm mm
M @ 3) O] 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 S0 +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 Test pieces selected in accordance with 12.1
shall be 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 Forgings

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 test 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
fail, the batch represented 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 licence for
the use of the Standard Mark may be granted to
manufacturers or producers 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.
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods and
attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to
copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
‘BIS Catalogue’ and ‘Standards: Monthly Additions’.

This Indian Standard has been developed from Doc: No. MTD 8 (4599).
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