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National foreword

This British Standard is the English language version of EN 12166:1998 published by
the European Committee for Standardization (CEN). It supersedes BS 2873:1969
which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
NFE/34, Copper and copper alloys, to Subcommittee NFE/34/1, Wrought and
unwrought copper and copper alloys, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate
them in the UK

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 40, an inside back cover, and a back cover.

Amendments issued since publication
Amd. No. Date Text affected
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1 Scope

This European Standard specifies the composition,
property requirements and dimensional tolerances for
copper and copper alloy wire intended for general
purposes, spring and fastener manufacturing
applications.

The sampling procedures, the methods of test for
verification of conformity to the requirements of this
standard, and the delivery conditions are aiso
specified.

2 Normative references

This European Standard incorporates, by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN 1655, Copper and copper alloys — Declarations of
conformity.

EN 10002-1, Metallic materials — Tensile testing —
Part 1: Method of test (at ambient temperature).

EN 10204, Metallic products — Types of inspection
documents.

EN ISO 2624, Copper and copper alloys — Estimation
of average grain size.

(IS0 2624:1990)

IS0 1811-2, Copper and copper alloys — Selection and
preparation of samples for chemical analysis —

Part 2: Sampling of wrought products and castings.
ISO 6507-1, Metallic materials — Hardness test —
Vickers test— Part 1: HV 5 to HV 100.

ISO 6507-2, Metallic materials — Hardness test —
Vickers test— Part 2: HV 0,2 to less than HV 5.

NOTE Informative references to documents used in the
preparation of this standard, and cited at the appropriate places in
the text, are listed in a bibliography, see annex A.

3 Definitions
For the purposes of this standard, the following
definitions apply.

3.1

wire

solid wrought product of uniform cross-section along
its whole length supplied in coil form or on spools,
reels or in drums. The cross-sections are in the shape
of circles, squares, regular polygons, rectangles with
rolled or drawn edges or small profiles

© BSI 1998
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3.2
circularity (wire)

difference between the maximum and the minimum

diameters measured at any one cross-section of the
wire

4 Designations
4.1 Material

4.1.1 General

The material is designated either by symbol or number
(see Tables 1 to 7).

4.1.2 Symbol

The material symbol designation is based on the
designation system given in ISO 1190-1.

NOTE Although material symbol designations used in this
standard might be the same as those in other standards using the

designation system given in ISO 1190-1, the detailed composition
requirements are not necessarily the same.

4.1.3 Number

The material number designation is in accordance with
the system given in EN 1412.

4.2 Material condition

For the purposes of this standard, the following
designations, which are in accordance with the system
given in EN 1173, apply for the material condition:

M Material condition for the product as
manufactured without specified mechanical
properties;

R... Material condition designated by the minimum
value of tensile strength requirement for the
product with mandatory tensile property
requirements;

H... Material condition designated by the minirum
value of hardness requirement for the product
with mandatory hardness requirements;

NOTE 1 The H... condition is not applicable to any round
wires less than 1,5 mm diameter, or to round wires of any

size in alloys given in Tables 4 and 5 and the non-leaded
alloys given in Table 3.

G... Material condition designated by the mid-range
value of grain size requirement for the product
with mandatory grain size requirement;

NOTE 2 The G... condition is normally applicable only to
round wires in the soft condition made from alloys given
in Tables 1, 4 and 5, non-leaded alloys given in Table 3 and

alloys CuSil (CW115C) and CuSi3Mnl (CW116C) given in
Table 2.

NOTE 3 If G... condition material is required, the grain
size requirement should be selected from Table 15 and
agreed between the purchaser and the supplier and stated
in the enquiry and/or order [see 5b)].

Exact conversion between material conditions
designated R..., H... and G... is not possible.

Material condition is designated by only one of the
above designations.

www.lran-mavad.com
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4.3 Product

The product designation provides a standardized
pattern of designation from which a rapid and
unequivocal description of a product is conveyed in
communication. It provides mutual comprehension at
the international level with regard to products which
meet the requirements of the relevant European
Standard.
The product designation is no substitute for the full
content of the standard.
The product designation for products to this standard
shall consist of:
— denomination (Wire);
— number of this European Standard (EN 12166);
— material designation, either symbol or number
(see Tables 1to 7);
— material condition designation (see 4.2 and
Tables 8 to 15);
— cross-sectional shape (the following designations
shall be used as appropriate: RND for round, SQR
for square, RCT for rectangular, HEX for hexagonal,
OCT for octagonal, PFL for profile);
— nominal cross-sectional dimension(s) (or the
number of the profile or a fully dimensioned and
toleranced drawing);
— tolerance class for round, square or polygonal
wire (see Tables 16 and 17);
— comner type for square or rectangular wire, (the
following designations shall be used as appropriate:
SH for sharp, RD for rounded) (see Table 19).
The derivation of a product designation is shown in
example 1 and another typical product designation is
shown in example 2.

EXAMPLE 1

Wire conforming to this standard, in material
designated either CuZn39Pb3 or CW614N, in material
condition H120, rectangular, nominal cross-sectional
dimensions 6,0 mm X 5,0 mun, with sharp corners, shall
be designated as follows:

Wire EN 12166 - CuZn39Pb3-H120 - RCT6,0 X 50— SH
or
Wire EN 12166 - CW614N - H120 - RCT6 50 X 5,0~ SH

Denomination J

Number of this
European Standard

Material
designation

Material condition
designation

Cross-sectional shape
and nominal dimensions
in millimetres

Corner type

EXAMPLE 2

Wire conforming to this standard, in material
designated either CuZn39Pb3 or CW614N, in material
condition R420, round, nominal diameter 6,0 mm,
tolerance class B, shall be designated as follows:

Wire EN 12166 — CuZn39Pb3 — R420 - RND6,0B

or

Wire EN 12166 - CW614N - R420 - RND6,0B.

© BSI 1998
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5 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:
a) quantity of product required (mass);
b) denomination (Wire);
¢) number of this European Standard (EN 12166);
d) material designation (see Tables 1 to 7);
¢) material condition designation (see 4.2 and
Tables 8 to 15) if it is other than M. The purchaser
may request, and it shall then be subject to
agreement between the supplier and the purchaser,
that the informative values of 0,2 % proof strength
become mandatory, in which case the specified
tensile strength values become informative;
NOTE1 If G... condition material is required, the grain size

requirement should be selected from Table 15 and agreed
between the purchaser and the supplier.

f) cross-sectional shape;
£) nominal cross-sectional dimension(s) (diameter or
width across-flats);

h) for round, square and regular polygonal wire, the
tolerance class required, unless the tolerance class is
to be left to the discretion of the supplier, (see
Tables 16 and 17). For profiles, the tolerances
required (or a drawing with dimensions and
tolerances);
i) for square or rectangular wire, whether “sharp” or
“rounded” corners are required, unless the corner
radii are to be left to the discretion of the supplier
(see Table 19);
NOTE2 It is recommended that the product designation, as
described in 4.3, is used for items b) to i).
In addition, the purchaser shall also state on the
enquiry and order any of the following, if required:
J) for profiles, if the shape is such that the position
of the cross-section within the coil, reel, spool or
drum is of importance to the purchaser, this should
be stated on the drawing (see annex B for
illustration);
k) for profiles, whether mechanical properties are
required. If so, the method of test and the level of
properties shall be agreed between the purchaser
and the supplier;
1) whether a declaration of conformity is required
(see 9.1);
m) whether an inspection document is required, and
if so, which type (see 9.2);
n) whether there are any special requirements for
marking, labelling or packaging including, if
necessary, any limitation on dimensions or mass of
coils, spools, reels or drums (see clause 10).
EXAMPLE 1

Ordering details for 1 000 kg wire for general purposes
conforming to EN 12166, in material designated either
CuZn39Pb3 or CW614N, in material condition H120,
rectangular, nominal cross-sectional dimensions

6,0 mm X 5,0 mm, with sharp corners, in 25 kg coils:

© BSI 1998
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1 000 kg Wire EN 12166- CuZn39Pb3 - H120-RCT 6,0 X 50 — SH
- 25 kg coils

or

1000 kg Wire EN 12166~ CW614N - H120 - RCT 6,0 X 5,0 - SH
- 25 kg coils.

EXAMPLE 2

Ordering details for 5 000 kg wire for general purposes
conforming to EN 12166, in material designated either
CuZn39Pb3 or CW614N, in material condition R420,
round, nominal diameter 6,0 mm, tolerance class B,

on 1 000 kg spools:

5000 kg Wire EN 12166 - CuZn39Pb3 — R420 — RND6,0B
-1 000 kg spools

or

5000 kg Wire EN 12166 - CW614N - R420 - RND6,0B
~ 1000 kg spools.

6 Requirements

6.1 Composition

The composition shall conform to the requirements for
the appropriate material given in Tables 1to 7.

6.2 Mechanical properties

The tensile properties of R... condition material or the
hardness properties of H... condition material shall
conform to the appropriate requirements given in
Tables 8 to 14. The tests shall be carried out in
accordance with 8.2 or 8.3.

NOTE 1 The H... condition is not applicable to any round wires

less than 1,5 mm diameter, or to round wires of any size in alloys
given in Tables 4 and 5, and the non-leaded alloys given in Table 3.

NOTE 2 Elongation values are not applicable to wire sizes less
than 0,5 mm (or equivalent cross-sectional areas for polygonal
wires).

6.3 Grain size

The grain size of G... condition material shall conform
to the appropriate ranges in Table 15. The tests shall be
carried out in accordance with 8.4.

NOTE The G... condition is normally applicable only to round
wires in the soft condition made from alloys given in

Tables 1, 4 and 5, non-leaded alloys in Table 3 and alloys
CuSil (CW115C) and CuSi3Mnl (CW116C) given in Table 2.

6.4 Dimensions and tolerances

6.4.1 Diameter or width across-flats

The diameter or width across-lats shall conform to the
tolerances given in Tables 16 to 18.
NOTE The diameter of round wire is calculated as the mean of

one or more pairs of measurements taken at right angles at the
same cross-section of the wire.

6.4.2 Shape tolerances for round wire

The deviation from circularity of round wire less
than 3,0 mm diameter, shall not exceed half the range
of the tolerance on diameter given in Table 16. The
deviation from circularity of round wire equal to or
greater than 3,0 mm diameter, shall not exceed the
range of the tolerance on diameter given in Table 16.

www.lran-mavad.com
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6.4.3 Corner and edge geometry (square and
rectangular wire only)

The radii of the corners of square or rectangular wires
shall conform to the requirements given in Table 19 for
sharp or rounded corners.

For wires with the minimum dimensions across-flats
less than 3 mm the corners shall be calculated
according to Figure 1. For wires with both across-flats
dimensions equal to or greater than 3 mm, except in
cases of dispute, the corners shall be measured
directly, either by use of a gauge or an optical
projector. In cases of dispute the method by optical
projector shall be used.

Shaped wire corners and edges shall be smooth and
shall not have projecting edges.

6.5 Joins

Welds made before the final drawing sequence are
permissible. Joins made after the final drawing
sequence are not permitted unless there has been
agreement between the purchaser and the supplier on
the method of performing and marking these joins.

7 Sampling

7.1 General

When required (e.g. if necessary in accordance with
specified procedures of a supplier’s quality system, or
when the purchaser requests inspection documents
with test results, or for use in cases of dispute) an
inspection lot shall be sampled in accordance with 7.2
and 7.3.

1994 ER 1b24b%9 07334L4 594 HE

7.2 Analysis

The sampling rate shall be in accordance with Table 20.
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
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.

Results may be used from analyses carried out at an
earlier stage of manufacturing the product, e.g. at the
casting stage, if the material identity is maintained and
if the quality system of the manufacturer is certified as
conforming to EN ISO 9001 or EN ISO 9002.

7.3 Tensile, hardness and grain size tests

The sampling rate shall be in accordance with Table 20.
Sampling units 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 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 at the discretion of
the supplier. For expression of results, the rounding
rules given in 8.6 shall be used.

NOTE In cases of dispute concerning the results of analysis, the
methods of analysis to be used should be agreed between the
disputing parties.

7]

Figure 1 — Calculation of corner radii

For sizes below 3 mm, the comer
radius ¢ is calculated from the formula:
and may fall anywhere between fully
circular “a” and a chamfer “b”.

© BSI 1998
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8.2 Tensile test

The tensile test shall be performed on a coaxial test
piece cut from a test sample obtained in accordance
with 7.3. The test shall be carried out in accordance
with the method given in EN 10002-1. For expression
of results, the rounding rules given in 8.6 shall be used.

NOTE1 For other than round wire, the tensile test results should
be calculated using nominal cross-sectional areas.
NOTE 2 Elongation requirements for wire of diameter:
a) equal to or greater than 0,5 mm but less than 4 mm;
b) 4 mm up to and including 8 mm;
c) greater than 8 mm; (or equivalent cross-sectional areas for
polygonal wires), are based on original gauge lengths
of 100 mm, 11,3«}80 and 5,656 \/S_o respectively, where §, is the
original cross-sectional area of the wire in square millimetres.
Elongation values are not applicable to wire sizes less

than 0,5 mm (or equivalent cross-sectional areas for polygonal
wires).
NOTE 3 Elongation measurements less than 5% may be reported

as “less than 5 %”. This accords with the precision of the method
given in EN 10002-1.

8.3 Hardness test

The hardness shall be determined on a test piece cut
from a test sample obtained in accordance with 7.3.
The test shall be carried out in accordance with

ISO 6507-1 or ISO 6507-2 and the indentation made:

a) for round wire 5 mm diameter and over, at a
mid-radius position on a cross-section (see note);
b) for rectangular sections, on the surface of the
wire at the approximate mid-point of the major
dimension;

c) for square or polygonal cross-sections, on the

surface of the wire at the approximate mid-point of
one of the flats;

d) for profiles, unless otherwise specified by the
purchaser, on the cross-section at the mid-point of
the thickest part.
NOTE In the case of round wire less than 5 mm diameter, the
test should be performed at a position, and by a method, agreed
between the supplier and the purchaser.
For the Vickers test according to ISO 6507-1 a test
force of 49,03 N, 98,07 N or 294,21 N shall be used. For
the Vickers test according to ISO 6507-2 a test force
of 4903 N or 9,807 N shall be used.

8.4 Estimation of average grain size

When a purchaser specifies a grain size requirement
[see Be)], the estimation of average grain size shall be
carried out in accordance with EN ISO 2624.

© BSI 1998
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8.5 Retests

If there is a failure of one, or more than one, of the
tests in 8.1, 8.2, 8.3 or 8.4, 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
supplier.

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.

8.6 Rounding of results

For the purpose of determining conformity to the
limits specified in this standard, excluding dimensions,
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
annex B of ISO 31-0:1992. It shall be rounded in one
step to the same number of figures used to express the
specified limit in this standard, except that for tensile
strength the rounding interval shall be 10 N/mm? and
for elongation the value shall be rounded to the
nearest 0,5 %.
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.

9 Declaration of conformity and
inspection documentation

9.1 Declaration of conformity

When requested by the purchaser [see 51)] and agreed
with the supplier, the supplier shall issue for the
products the appropriate declaration of conformity in
accordance with EN 1655.

9.2 Inspection documentation

When requested by the purchaser [see 5m)] and agreed
with the supplier, the supplier shall issue for the
products the appropriate inspection document in
accordance with EN 10204.

10 Marking, labelling, packaging

Unless otherwise specified by the purchaser and
agreed by the supplier, the marking, labelling and
packaging shall be left to the discretion of the supplier
[see bn)].
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Table 1 — Composition of copper
Material designation Composition in % Density®
(mim) glemd
Symbol Number Element Cut P Total of other
elements
(see note) approx.
Cu-DHP CWO024A min 99,90 0,015 — 89
max. — 0,040 — ’
D Including Ag, up to a maximum of 0,015 %.
2) For information only.
NOTE The total of other elements (than copper) is defined as the 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 individual elements indicated.

© BSI 1998
www.lran-mavad.com

Copyright by the British Standards Institution oo o ine o b asei]
Mon May 19 09:30:18 2008 T ek 9 S £y



STD.BSI BS EN 121bb-ENGL 1995 BN Lb24bb9 0733467 273 BN

Page 9

EN 12166

1998

"A[IO UOTJRULIONUI IO (|

68 e 2o —| —| —{ — —| —| —| —| —| —| —| —| —| =«
— 10| —| —| —| —| —| —| —| —| —| —| —| —|wey umr [ D0ZTMO 7Zny
. o] —{ —| o —| —lew0o| —| —| —| —| —| —{ —| —{ X
- - —=| #%0o| —| —jeooo| —! —f| —| —| —| —]| —|Wad unu | OSTTMD darLn)
o' go| —| #%o| —]| gz%€| so0| go0| —| €1| 0| —| —| —| 00| —| Xew
- — - = 2| —| —| —| to| —| —| —| —| —|wey una [ D9TTMO TUNEISND
o8 go| —| g¢1| —| o0%| s0| 200| —| 20| 80| —| —| —1| @o| —| Xew
- -t =1 —1 80| —| —| —| —| —| —| —| —{ —|we¥ unw | OGTTMO TIsnD
9 gol —| —| —1! so| z'o{ —| g2| 10| Z0| —| —| —| —| —| ¥ew
8 - —| = —=| ¥o| —| —| 91| —| —| —| —| —| —(weyg| umr JIIIMI ISZINTD
- gof{ —| —| —{ —| —{ —{ g% —| &o| —| €o| 90| —| —| xew
- - -] = =] = —| ¥ —| —| —| —| g%o| —|wey una | DOTIMO agzZINND
a8 go| —| —| —| 20| z'o| —]| 91| 10| Z0| —| —| —| —| —| e
- =1 =i -1 #0| —| —| o1 —| —{ —| —| —| —|wey un | DG0TMO ISTINDD
o8 go{ ¢of —| —| 1Oy —| —{ —| —| s0%0| 1| —| —| —| —| e
—| 0| — - =1 = -1 -1 —| —| g0} —| —| —|wayg | D90TMO IZ1ID0)
g8 go| —| —| —| —| —| —| ¢€o| —| %0| —| 8% Lo| —| —| xew
- - =1 = = = = —| -] —| —| 0%} ¥o| —|uwsy u | DFOIMO agzopn)
o go| —| —{ —| —{ —| —| €1\ —| %o| —| €1 Lto| —| —| xew
- -1 -1 - -1 —{ —| 80| —| —| —| so| ¥0o| —|weyg unu f DE0TMD | AGTINTOORD
e go| —| —I| —| —| 90| —]| ¢€o| —| g0 —| €o| 0| —| —y| xew
- -1 = = —| @o| —{ —| — —| —| —| 81| —|wey U | DZ0TMO qdzedn)
g gol —| —| —{ —{ —| —| €o| —}| &o| —| €o| 12 —| —| Xew
- - = -1 = - =/ =1 =1 —| —f{ —| 81| —|uweyg unu [ OI0TMO gedgn)
01
‘xordde | sromQ | iz | wz | oL 1S | ad d IN (uW [ a4 | 1D | 0 |8 | IV | n) [jwoudry | Jequmy [oquIAg
uro/8 (wtyue)
Ansuaq 9 uy uorjisodwo) uonjeuBisap (el

sAiore 1oddod pakofie mof jo uopsoduro) — g Gy,

(RN s

www.lran-mavad.com

© BSI 1998

Copyright by the British Standards Institution

Mon May 19 09:30:20 2008

Slge Guwigs 5 (ylglild g2 0



Page 10
EN 12166:1998

STD.BSI BS EN 1l2lbb-ENGL 1994 lb24bbd O07334LA 13T M

Table 3 — Composition of copper-nickel-zinc alloys

Copyright by the British Standards Institution

Mon May 19 09:30:23 2008

www.lran-mavad.com

Slge Guwigs 5 (ylglild g2 0

Material designation Composition in % Density?
(mim) gem®
Symbol Number | Element Cu Fe Mn Ni Pb Sn Zn zzht:;s approx.
CuNi7Zn39Pb3Mn2 | CW400J | min. 470 | — 15 60 (23 — Rem. | —
max. 50,0 |03 3,0 80 |33 02 — 0,2 85
CuNil0Zn27 CW401J | min. 610 | — — 90 |— — Rem. | — 86
max. 640 |03 05 11,0 10,056 |— — 0,2 ’
CuNil0Zn42Pb2 CW402] | min. 450 [ — — 90 |10 — Rem. | — 84
max. 480 (03 0,5 110 |25 02 — 0,2 ’
CuNil2Zn24 CW403J | min. 630 | — — 11,0 |— — Rem. | — 87
max. 660 |03 0,5 130 0,03 (0,03 |— 0,2 ’
CuNil2Zn30Pb1 CW406J | min. 560 | — - 110 |05 — Rem. | — 86
max. 580 |03 05 130 |15 02 — 0,2 ’
CuNil8Zn19Pbl CW408J | min. 595 | — — 170 (05 — Rem. | — 87
max. 625 |03 0,7 190 |15 0,2 — 0,2 ’
CuNil8Zn20 CW409J | min. 60,0 | — — 170 | — — Rem. | —
max. 630 |03 0,5 190 (0,03 |003 | — 02 87
D For information only.
Table 4 — Composition of copper-tin alloys
Material designation Composition in % Density?
(m/m) gem®
Symbol; Number Element Cu Fe Ni P Pb Sn Zn ()1:?';(:;5 approx.
CuSnd | CW450K | min. Rem. |— — 0,01 — 35 — — 89
max. — 0,1 0,2 04 0,02 45 02 0,2 ’
CuSn5 | CW451K | min. Rem. |(— — 0,01 — 45 — — 89
max. — 01 0,2 04 0,02 55 02 0,2 ’
CuSn6 | CW452K | min. Rem. |[— — 0,01 — 556 — — 88
max. — 0,1 0,2 04 0,02 7,0 0,2 0,2 ’
CuSn8 | CW453K | min. Rem. |— — 0,01 — 75 — — 88
max. — 0,1 0,2 04 0,02 85 02 0,2 ’
D For information only.
© BSI 1998
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Material designation Composition in % Density?
(m/m) gemd
Symbol Number | Element Cu Al Fe Ni Pb Sn Zn (it:t:;s approx.
CuZnl0 | CW50IL | min. 89,0 — — —_ — Rem. |— 28
max. 910 (002 |0056 |03 005 (01 — 0,1 ’
CuZnl5 | CW502L | min. 840 |— — — — — Rem. |— 88
max. 86,0 002 (005 (03 005 |01 — 01 ’
CuZn20 | CW503L | min. 790 |— — — — — Rem. |— 87
max. 810 (002 005 |03 005 |01 — 01 ’
CuZn30 |[CW505L | min. 690 |— —_ — — — Rem. |— 85
max. 71,0 (002 (005 |03 005 |01 — 01 ’
CuZn36 | CW507L | min. 635 |[— — — — — Rem. | — 84
max. 655 (002 005 |03 005 101 — 0,1 '
CuZn37 | CW508L | min. 62,0 — — — - Rem. |— 84
max. 640 (005 (01 0,3 0,1 01 — 0,1 '
D For information only.
= Table 6 — Composition of copper-zinc-lead alloys
= Material designation Composition in % Density?
% (m/m) g/em?
= Symbol Number | Element | Cu Al Fe Ni Pb Sn Zn ott:t:nl»s approx.
@ CuZn35Pbl | CW60ON | min. 625 |— |— |— |08 |— |Rem. |— -
max. 640 (005 (01 {03 |16 |01 |— o1 ’
CuZn35Pb2 CW60IN | min. 620 | — — —_ 1,6 — Rem. | — 85
max. 635 (005 (01 03 25 0,1 — 0,1 ’
CuZn36Pb3 CW603N | min. 600 | — — — 25 — Rem. | — a5
max. 620 (005 103 0,3 35 02 — 0,2 ’
] CuZn37Pb2 CW606N | min. 610 |— — — 16 — Rem. | — 84
= max. 620 (005 (02 03 25 0,2 — 0,2 ’
CuZn38Pb2 CW608N | min. 600 | — — —_— 1,6 — Rem. | — 84
max. 610 (005 (02 03 25 02 — 0,2 ’
CuZn38Pb4 CW609N | min. 570 | — — — 3,6 — Rem. | — 84
max. 590 (005 |03 03 42 03 — 0,2 ’
CuZn39Pb0,5 | CW6ION | min. 590 |— — —_ 0,2 — Rem. | — 84
max. 605 |005 |02 03 038 0.2 — 0,2 ’
CuZn39Pb2 CW612N | min. 590 |— — —_ 1,6 — Rem. | — 84
max. 600 (005 |03 03 2,5 03 —_ 0,2 '
CuZn39Pb3 CW614N | min. 570 |— — — 25 — Rem. |— 84
. Iax. 590 (005 |03 03 35 03 — 02 ’
l CuZn40Pb2 CWB17N | min. 570 |— — — 1,6 — Rem. |— 84
max. 590 {005 |03 0,3 25 03 — 0,2 ’
Y For information only.
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Material designation Composition in % Density?
(m/im) glem®
Symbol Number Element | Cu | A1 | Fe [ Mn| Ni | Pb Si | Sn Zn Ott;llt:lrs approx.
CuZn19Sn CW70IR | min 800— [— [— [— [— [— |02 [Rem. [— a6
max. 82,0|— [005|— |03 |005|— |05 |— |02 ’
CuZn36Sn1Pb | CW712R | min 6,0 — [— |— [— [02 [— |10 |Rem [— a3
max. 630/ — (01 |— |02 |06 |— |15 |— |02 ’
CuZn37Pb1Snl | CW714R | min. 590 — |— |— |— |04 |— |05 [Rem. [—
max. |610{— |01 |— {03 |10 |— |10 |— |02 84
CuZn40Mn1Pbl| CW720R | min. 570 — [— [05 |[— [1,0 [— [— [Rem. [— o3
max.  |590/02 |03 [15 |06 [20 |01 [03 |— |03 ’
b For information only.
Table 8 — Mechanical properties of copper
Designations Nominal diameter? Tensile 0,2 % Elongation® Hardness
strength proof
strength
B, Bz Aopmm| A113| A Hv
Material Material mm N/mm? N/mm? % % | %
Symbol | Number condition from | over up to min. max. approx. min. | min. | min. | min. | max.
inc:llllging
Cu-DHP|CWO024A| M All As manufactured
R200 15 |— 1200 200 270 (60) 33 37 |40 |— |—
HO040 15 |— ]200 — — — — |—|— | 40 70
R270 10 [— | 80 210 | — [(250) 0 [12[—T=—1=
HO065 1,0 [— 8,0 — — - — |— |— | 65| 90
R250 — 80 |20,0 250 — (230) — — {156 |— |—
HO065 — |80 [200 — — = — |—=1]—1] 65| 9
R330 10 [— | 80 330 |— |(290) @ |[7]—=1[=|—
HO090 10 |— | 80 — — = — |—=1[—1 9]105
R300 — |80 [150 300 |[— (250 — =11 [—[—
H090 — |80 [150 — — — — — |[— | 90|105
R400 10 |— 8,0 400 — (380) — —|—= = |—
H105 10 [— | 80 — — = — |—=]— J105]—
R350 — |80 [120 350 |— |(320) — == ==
H105 — |80 [120 — — |= — |=]— |108]—
1) Or equivalent cross-sectional area for polygonal wire.
2 See note 2 to 8.2.
NOTE 1 Figures in parentheses are not requirements of this standard, but are given for information only.
NOTE 2 1 N/rmm? is equivalent to 1 MPa.
© BSI 1998
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Table 9 — Mechanical properties of low alloyed copper alloys
Designations Nominal diameter? Tensile 0,2 % Elongation® Hardness
strength proof
strength
Rm Rp0.2 A10()|'mn All,3 A HV
Material Material mm N/mm? N/mam? % % | %
Symbol Number condition from | over up to min. | max. approx. min., |min.|min.| min.| max.
d
inc:ll:ding

CuBe2 CW101C | R390% 02 |— 1,0 390 | 540 (220) 35 o e e

CuBe2Pb CW102C | R4103) — 1,0 {100 410 | 540 (200) 30 25120 | — |—

H090® 02 |[— |[100 —_ —_ — —_ — |— | 90]160

R5104 10 |— |100 510 | 610 (480) — — |15 | — |—

H1209 10 |— 100 —_ —_ — —_— — | — | 120} 190

R580% 10 |— (10,0 580 { 690| (570) 6 8|10 [— |—

H170% 10 |— 1100 — — — —_ — | — | 170| 220

R750Y |02 |— | 1,0 750 1140 (920) (10 |— |— |— [—

— R7509 — 1,0 (100 750 11140} (800) — —1@|—|—
= H2209 02 |— [100 [— |— |- — |—[—]220{2%0
— RI30® 102 [— [ 10 [1130 [1350[1090) [(® |— |— |— |—
- R1100® |— |10 [100 1000 |1320((1050) 5 71 8| —|—
@ H3509 (02 |— [100 — = |= — |—|— [350[410
R11909 |10 [— 100 1190 | 1450 (1150) —_ — @) — | —

H3609) 10 |— |100 — — _ — — | — | 360 450

R12709 |10 |— |100 1270 |1490| (1 250) — —1@|—|—

H3706) 10 [— |10 — — — —_ — | — | 370{ 440

R13109 (02 |— 1,0 1310 | 1520| (1300) — — D |— |-

H3908) 02 {— 1,0 — — —_ — — | — | 390]| 460

RI1310% |— |10 |100 1310 |1520( (1 300) — | —l|—=|—

H3809) — 1,0 | 10,0 —_ — — — — | — | 380( 450

CuColNilBe | CW103C | R2403) 1,0 |— |100 240 380| (135) 15 18 [20 | — [—

CuCo2Be CW104C | H0903) 10 |— {100 — — — — — |— ] 90| —

CuNi2Be CW110C

R440Y 10 |— 1100 440 560| (445) — — 1@ — | —

H125% 10 [— (10,0 —_ — — —_ — | — | 125| —

R680%) 10 |— |10,0 680 900 (63b) 6 810 | — |—

H215% 10 |— |100 — — — — — |— | 215| —

R7506) 10 (— |100 750 | 970( (760) 6 8110 | — | —

H2305 10 {— {100 — — — —_ — | — 1230 —
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Table 9 — Mechanical properties of low alloyed copper alloys (continued)
Designations Nominal diameter? Tensile 0,2% Elongation” | Hardness
- strength proof
strength
Rm Rp0.2 AlO()mm All,:} A HV
Material Material mm N/mm? N/mm?2 % | % | %
Symbol Number condition from | over up to min. max. approx. min. |(min.|min.| min.| max.
and
including
CuCrlZr CW106C| M All As manufactured
, R360% 20 |— |100 360 460 | (270) 11 13 (16 {— |—
H130Y 20 [— [100 —_ —_ —_ — — | — | 130} 160
R409 (20 |— |100 440 | 540 | (400) 8 9 (10 |— |—
H1659 20 |— |10,0 — — — — — | — | 165] 195
R4707) 20 |— [100 470 570 | (440) 5 71 8|—|—
H1707) 20 |— |[10,0 — — — — — | — | 170} 200
CuNilSi | CWI109C|M | All | As manufactured
R4509 15 |— 6,0 450 — (440) 5 6| —|[— |—
H135%) 15 |— 6,0 — — — — — | — 135|175
R4109 — 6,0 {150 410 — (400) — 68— |—
H120Y — 6,0 |150 — — — — — | — [ 120] 160
R6506) 15 |— 6,0 650 — 620) 7 8| —|— |—
H1909 15 |— 6,0 — — — — — | — [190( 240
R5909 |— |60 |150 590 |— | (580) 7 810 |— |—
H1708) — 6,0 | 150 — — — — — | — | 170] 220
CuNi2Si | CWIIIC|M | Al As manufactured
R480%) 15 |— 6,0 480 — (450) @ 5 |—|—|—
H140 15 |— 6,0 — — — — — | — | 140] 180
R410Y — 6,0 | 150 410 — (400) — 6| 8{— |—
H130Y — 6,0 |150 — — —_ — — | — | 130} 170
R7009 |15 |— | 60 700 |— | (680) 6 7T—|—|—
H2009) 15 |— 6,0 — — — — — | — | 200 250
R6409) —_— 6,0 |150 640 — (620) — 810 |— | —
HI90Y |— [60 {150 — — |—= — | — |— | 190] 240
CuSil CW115C| M | All | As manufactured
R260 01 |— 200 260 380 | (150) 40 45 |60 | — |—
HO085 01 |— 200 — —_ _ — — |— | 85|1156
R410 01 |— 200 410 510 | (200) 15 17 120 | — | —
H130 01 |— 200 — — —_ — — | — 1130} 160
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Table 9 — Mechanical properties of low alloyed copper alloys (continued)

Designations Nominal diameter?) Tensile 0,2% Elongation” | Hardness
strength proof
strength
R, Ry, Aomm|A13] 4 HY
Material Material mm N/mm? N/mm? % % | %
Symbol Number condition from | over up to min. | max. approx. min. |min.| min.| min.| max.
and
including
CuSil CW115C| R510 0,1 — 1200 510 650 | (300) 10 12 {156 [ — |—
H145 0,1 — 1200 —_ — — —_ — {— [ 145|175
R620 0,1 — 12,0 620 760 | (350) 6 8 (10 | — | —
H170 0,1 — 120 — — — — — | — [ 170 200
R690 01 (— 6,0 690 — (400) — e el el
H190 01 |— 6,0 —_ — — — — | — {190} —
CuSi3Mnl | CWL16C| M [ Al | As manufactured
R360 0,1 — 1200 360 450 | (240) 40 43 |45 | — | —
HO85 0,1 — 1200 — — — — — |— | 85]115
R440 0,1 — 1200 440 540 | (290) 28 30 (32 | — | —
H115 0,1 — 1200 — — — —_ — | — | 115|145
R530 0,1 — 1200 530 680 |(480) 15 18 (20 | — |—
H125 0,1 — 1200 — — — —_— — | — 1 125] 155
R670 0,1 — (10,0 670 810 | (600) 8 9 (10 |— | —
H155 0,1 — 10,0 — — —_ — — | — | 155] 185
R800 01 |— 6,0 800 — (750) 5 6| — | — | —
H210 0,1 — 6,0 —_ — —_ _ — {— [ 210} —
CuTeP CW118C| M All As manufactured
R250 01 |— 1200 250 350 | (200) 6] 7112 | — | —
H090 0,1 — (20,0 — — — — — |— 1 90{120
R300 0,1 — 1200 300 400 | (250) )] @ 8|— |—
H100 0,1 — 1200 — — — — — | — 1100} 130
R360 0,1 — 6,0 360 —_ (320) —_ —_ | —_ = | —
H110 0,1 — 6,0 —_ — — — — | — [ 110| —
CuZr CWI120C| M All As manufactured
R2003) 0,1 — 1200 200 300 (80) 20 25 130 | — | —
HO0509 0,1 — 1200 —_ — — —_ — |— 1 50| 80
© BSI 1998
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Table 9 — Mechanical properties of low alloyed copper alloys (continued)
Designations Nominal diameter? Tensile 0,2 % Elongation? | Hardness
strength proof
strength
Rm Rp02 All)Omm A11,3 A HV
Material Material mm N/mr? N/mm? % % | %
Symbol Number condition from | over up to min. | max. approx. min. |min.|min.| min.| max
inc‘l’:llging
CuZr CWI20C|R3009 |01 |— {200 300 |400 |(250) 12 |15 20 [— |—
H115% 0,1 — 1200 — — — —_ — | — 115} 145
R3509 {01 |— [200 350 450 | (300) 10 |14 (18 |— |—
H135%) 01 — 1200 — — — — — | — | 135| 165
R400% 0,1 — 1100 400 500 | (350) 6 1015 |— [—
H145%) 0,1 — 1100 — — — — — | — | 45| —
D Or equivalent cross-sectional area for polygonal wire.
2) See note 2 to 8.2.

" Solution heat treated (see note 2).
~tution heat treated and cold worked (see note 2).
{ution heat treated and precipitation hardened.
i~ solution heat treated, cold worked and precipitation hardened (see note 2).

7) Solution heat treated, cold worked, precipitation hardened and cold worked (see note 2).
NOTE 1 Figures in parentheses are not requirements of this standard, but are given for information only.

NOTE 2 If the specified mechanical properties have been achieved by a process route other than that indicated, the supplier shall

indicate the fact to the purchaser.
NOTE 3 1 N/ram? is equivalent to 1 MPa.
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Table 15 — Grain size designations

Grain size designation Range of average grain size
mm
min. max.

GO15 — 0,025
G025 0,015 0,035
G040 0,025 0,055
G055 0,035 0,070
G085 0,050 0,120
G100 0,070 —

NOTE Average grain size ranges other than those in this table are subject to agreement between the purchaser and the supplier.

Table 16 — Tolerances on diameter of round wire

Values in millimetres

Nominal diameter

Tolerance
over up to and class A class B class C class D class E
including
—_ 025 10 —_ —_ 0 0
2 005 -0,025 —0,006
0,25 05 ] — —_ 0 0
i ! 20,008 -0,03 —-0,010
= _ _ 0 0
= 05 1,0 +0,012 003 —d0m4
= 10 20 0,02 0 0 0 0
; ’ ’ - -0,10 -0,06 -0,04 -0,025
= 2 +H 0 0 0 0
. 0 40 003 -0,10 -0,06 -0,04 -0,025
0 4,0 6,0 +0,04 0 0 0 0
-0,12 —-0,08 -0,05 —0,030
6. 10,0 0 0 0 0
0 ’ 10,06 -0,15 —0,09 -0,06 —0,036
10, 180 H 0 0 0 0
0 ’ 0,08 -0,18 —-0,011 -0,07 —0,043

Table 17 — Tolerances on width across-flats of square or regular polygonal wire

Values in millimetres

Nominal width across-flats

Tolerance
over up to and including class A class B class C
— 0,50 40,015 — —
05 1,0 0,02 — —
1,0 2,0 10,03 — —
2,0 40 +0,05 0 0
-0,12 -0,08
4,0 6,0 +0),06 0 0
-0,12 —-0,08
0 0
60 10,0 10,08 0 .
0 0
10,0 18,0 10,10 s 2
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Table 18 — Tolerances on width and thickness of rectangular wire
Values in millimetres
Nominal width Tolerance Tolerance on thickness, for range of thickness
across-flats on width
over up to and up toand | over 1,0 over 2,0 over 4,0 over 6,0 | over 10,0 | over 18,0
including including | up to and | up to and | up to and | up to and | up to and
1,0 including | including | including | including | including
2,0 4,0 6,0 10,0 18,0
— 1,0 0,02 40,02 — — — — — —
1,0 2,0 0,03 0,02 10,03 — — — — —
2,0 40 40,05 +0,02 40,03 40,05 — — — —_
4,0 6,0 +0,06 40,02 0,03 40,06 10,06 — — —
6,0 10,0 10,08 40,02 +0,03 +0,05 +0,07 0,08 — —
10,0 18,0 +0,10 — 40,03 40,05 +0,07 10,09 0,10 —
18,0 — 40,15 — — +0,05 40,07 0,09 10,10 40,15
Table 19 — Corner radii for square or rectangular wire
Dimensions in millimetres
Nominal thickness Radii for sharp and rounded corners
over up to and including sharp rounded
max. range
— 0,60 0,05 0,05 to 0,25
0,60 1,5 0,08 0,08 to 0,25
1,5 3,0 0,2 0,2 to 0,3
3,0 6,0 03 03 t0 0,5
6,0 10,0 04 04 to 08
10,0 12,0 0,5 05 to 1,2
Table 20 — Sampling rate
Nominal diameter? Size of inspection lot for one test sample
mm kg
over up to and including up to and including
0,1 08 100
0,8 3,0 250
3,0 10,0 500
10,0 — 1000
Dor equivalent cross-sectional area for polygonal wire.
NOTE 1 Larger quantities require sampling in proportion, up to a maximum of three test samples.
:g’g-\]tZ If piece weights are greater than the weight of inspection lot indicated, the sampling rate may be reduced to one per piece
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Annex A (informative)
Bibliography

In the preparation of this European Standard, use was made of a number of documents for reference purposes.

These informative references are cited at the appropriate places in the text and the publications are listed
hereafter.

EN 1173, Copper and copper alloys — Material condition or temper designation.
EN 1412, Copper and copper alloys — European numbering system.

EN ISO 9001, Quality systems — Model for quality assurance in design/development, production, installation
and servicing.

(SO 9001:1994)

EN ISO 9002, Quality systems — Model for quality assurance in production, installation and servicing.
(S0 9002:1994)

ISO 31-0:1992, Quantities and units — Part 0: General principles.
ISO 1190-1, Copper and copper alloys — Code of designation — Part 1: Designation of materials.

Annex B (informative)

Position of wire cross-section within a coil, reel, spool or drum

The position of the wire cross-section within the coilreel/spool/drum is illustrated in Figure B.1 for coil and
Figure B.2 for reel/spool/drum.

2
<

e [l

Figure B.1 — Illustration of position of wire cross-section within the coil
(bunched or stagger/traverse wound)

| i
|
\ ‘\ | .
\ \ Mo
\ Direction of decoiling

Figure B.2 — Illustration of position of wire cross-section within the reel/spool/drum
(stagger/traverse wound)
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If a cross-section is characterized by one clearly defined base line the position of this base line in relation to the
axis of the coil/reel/spool/drum may be defined by letter A, B, C or D, see Figure B.3 for coil and Figure B.4 for
reel/spool/drum.

D |
> |
. D 1
~ D)

Figure B.3 — Illustration of position of wire cross-section within the coil
(bunched or stagger/traverse wound)

Axis

\ ' /

R
! Direction of decoiling

Figure B.4 — Illustration of position of wire cross-section within the reel/spool/drum
(stagger/traverse wound)
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BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 0181 996 9000.

Fax: 0181 996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BS], international and foreign standards publications should be
addressed to Customer Services. Tel: 0181 996 7000. Fax: 0181 996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
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standards through its Library and its Technical Help to Exporters Service. Various
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products and services. Contact the Information Centre. Tel: 0181 996 7111.

Fax: 0181 996 7048.
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Fax: 0181 996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means — electronic,
photocopying, recording or otherwise — without prior written permission from BSIL.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
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BSI

389 Chiswick High Road
London

W4 4AL

www.lran-mavad.com

Copyright by the British Standards Institution

| . . b 50
Mon May 19 09:33:35 2008 T ek 9 S £y





