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I8 : 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. 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 1 with minimum changes in the chemical composition_
has been retained;

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 dcciding 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 tht rounded
off value should be the same as that of the specified valuc in this standard.

~

1. SCOPE

1.1 This standard covers the requirements of copper wires for general
cngineering purposcs.

2. TERMINOLOGY

2.0 For the purpose of this standard, the following delinition of wire in
addition to those given in 1S : 3288 (Part I) - 1981t shall apply.

*Rules for rounding off numerical valucs ( revised ).

tGlossary of terms for copper and copper alloys: Part I Cast form and wrought form
( main types ) ( second revision ).



-ree Standard provided by BIS via BSB Edge Private Limited to Sun Consultants & Engineers -
Delhi(info@sunconsultants.co.in) 122.176.33.193.

IS : 4412 - 1981

2.1 Wire — Rolled, extruded or drawn 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 : 440-1964t shall
conform to the requirements of IS : 191 (Part VIII) -1980} as given

in Table 1.
TABLE 1 CHEMICAL COMPOSITION
ELEMENT PERCENT

Copper + Silver, Min 99°80
Phosphorus 0:015-0°10
Antimony, Max 0°005
Arsenic, Max 0°05
Bismuth, Max 0003
Iron, Max 0°03
Lead, Max 0-01
Nickel, Max 0°10
Selenium + Tellurium, Max 0°02
Tellurium, Max 0-01
Tin, Max 0°01
Total of impurities excluding silver, nickel, 0°06

arsenic and phosphorus, Max

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
giv_en in Table 2.

TABLE 2 TENSILE PROPERTIES

TeuPER TENSILE STRENGTH ELONGATION
MPa, Min PeroeNT ON 100 mm
Gauce LenoTH, Min
O (Annealed ) 225 35
HB ( Halfhard ) 280 —
HD (Hard) 340 —

Nore — | MPa=0"102 kgf /mm2.

*General requirements for the supply of metallurgical materials ( first revision ).
Methods of chemical analysi oF copper i ")

revised ).
,.:?eciﬁcation for copper: Vlﬁ Pho(lphorized copper ( DHP ) ( third revision ).
§Method for tensile testing of copper and copper alloy wire.

4
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5.2 Embrittlement Test - When rogluired 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 amc!p 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.

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 foeténd 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 or part
thereof of wires in this lot or one test for 500 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 : 1817-19611.

Notz 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 alloy wire for general engineering purposes.
tMethods of sampling non-fgtrour meuﬁ for chemical analysis.

s
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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. 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 labels with markings made on them to
show the temper of the material in addition to the name of the manu-
facturer, mass, length and any such information required by the purchaser,
shall be attached to each coil of the material.

Mlol;l.l The coils of wire may also be marked with the ISI Certification
ark.

Norz — The use of the ISI Certification Mark is governed by the prqvisions of the
Indian Standards Inatitution ( Certification Marks ) Act and the Rules Sg R tions
made thereunder. The ISI Mark on products covered by an Indian dard conveys
the assurance that have been produced to comply with the requirements of that
standard, under a well-defined system of i ioh, testing and ?uahty control which is
devised and lzserwml ISI and operated g; the ucer. ISI marked products are
also continuously ch: by ISI for conformity to that standard as a further safeguard.
Details of conditions under which a licence for the use of the ISI Certification Mark
guy be ; ted to manufacturers or processors, may be obtained from the Indian

nstitution.



-ree Standard provided by BIS via BSB Edge Private Limited to Sun Consultants & Engineers -
Delhi(info@sunconsultants.co.in) 122.176.33.193.

BUREAU OF INDIAN STANDARDS

Headquarters:
Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002
Telephones: 331 01 31, 33113 756 Telegrams: Manaksanstha
( Common to all Offices )
Regional Offices: Telephone
Central Manak Bhavan, 9 Bahadur Shah Zafar Marg, 33101 31
NEW DELHN 110002 3311376
*Eastern : 1/14 C. 1. T. Scheme VII M, V. |, P. Road, 36 24 99
Maniktola, CALCUTTA 7000654
Northern : SCO 445-446, Sector 35-C, 218 43
CHANDIGARH 160036 316 41
41 24 42
Southern : C, I. T. Campus, MADRAS 600113 41 256 19
41 2916

tWestern : Manakalaya, E9 MIDC, Marol, Andheri ( East), 6 32 92 95
BOMBAY 400093

Branch Offices: .
‘Pushpak’. Nurmohamed Shaikh Marg, Khanpur, 263 48
AHMADABAD 380001 ; 2 63 49
+Peenya Industrial Area 1st Stage, Bangalore Tumkur Road (38 49 56&
BANGALORE 660058 {38 49 561
Gangotn Complex, 5th Floor, Bhadbhada Road, T. T. Nagar, 6 67 16

BHOPAL 462003
Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 6 36 27

63/6. Ward No 29, R.G. Barua Road, 5th Byelane, 33177
GUWAHATI 781003

6-8-56C L. N. Gupta Marg ( Nampally Station Road ). 231083
HYDERABAD 500001

R14 Yudhister Marg, C Scheme, JAIPUR 302005 -

117/418 B Sarvodaya Nagar, KANPUR 208005 2

Patliputra Industrial Estate, PATNA 800013 6 23 06

T.C. No. 14/1421. University P.O.. Palayam 62104
TRIVANDRUM 695036 62117

Inspection Offices ( With Sale Point ):

Pushpanijali. Firct Floor, 205-A West High Court Road, 261 M

Shankar Nagar Square, NAGPUR 440010
Institution of Engineers ( India ) Building, 1332 Shivaji Nagar, 5 24 36
PUNE 411005

*Sales Office in Calcutta is at 8 Chowringhee Approach, P, 0. Princep 27 88 00
Street. Calcutta 700072
tSales Office in Bombay is at Noveity Chambers, Grant Road, 89 68 28

Bombay 400007 ! 5
$Sales Otfice in Bangalore is at Unity Bullding, Narasimharajs Square, 22 36 71

gangalore 560002

Reprography Unlt, BIS, New Delhi, Imll;



-ree Standard provided by BIS via BSB Edge Private Limited to Sun Consultants & Engineers -
Delhi(info@sunconsultants.co.in) 122.176.33.193.

AMENDMENT NO. 1 JUNE 2004
TO
IS 4412: 1981 SPECIFICATION FOR
COPPER WIRES FOR GENERAL ENGINEERING
PURPOSES

( First Revision )
( Page 3, clause 2.0, line 2 ) — Substitute ‘IS 3288 ( Part 3 ) : 19861° for
IS : 3288 (Part 1) - 1981%1".

( Page 3, footnote marked ‘1’ ) — Substitute the following for the existing
footnote:

“4(ilossary of terms relating to copper and copper alloys : Part 3 Wrought forms.’

( Page 4, clause 3.1, line 2 ) — Substitute ‘IS 1387 : 1993* for ‘IS : 1387 -
1967*°.

( Page 4, footnote marked ‘** ) — Substitute the following for the existing
footnote:

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

( Page 4, clause 5.1, line 2 ) — Substitute ‘IS 1608 : 1995 §' for
‘IS : 2656-1964§".

( Page 4, footnote marked ‘§' ) — Substitute the following for the existing
footnote:

*‘§Mcchanical testing of metals — Tensile testing (second revision).’

(MTD8)

Reprography Unit, BIS, New Delhi, India
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