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European foreword

This document (EN ISO 5182:2016) has been prepared by Technical Committee ISO/TC 44 “Welding
and allied processes” in collaboration with Technical Committee CEN/TC 121 “Welding and allied
processes” the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2017, and conflicting national standards
shall be withdrawn at the latest by February 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes EN ISO 5182:2009.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of [ISO 5182:2016 has been approved by CEN as EN ISO 5182:2016 without any modification.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 44, Welding and allied processes, Subcommittee
SC 6, Resistance welding and allied mechanical joining.

This fourth edition cancels and replaces the third edition (ISO 5182:2008), which has been technically
revised.

Requests for official interpretations of any aspect of this International Standard should be directed to
the Secretariat of ISO/TC 44 via your national standards body. A complete listing of these bodies can be

found at www.iso.org.
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Resistance welding — Materials for electrodes and
ancillary equipment

1 Scope

This International Standard specifies the characteristics of materials for resistance welding electrodes
and ancillary equipment which are used for carrying current and transmitting force to the work.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

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

ASTM E1004, Standard practice for determining electrical conductivity using the electromagnetic (eddy-
current) method

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

softening temperature

maximum temperature that, if maintained for 2 h, will result in a reduction in ambient temperature
hardness of a maximum of 15 % of the “as received” value

4 C(Classification

4.1 Group A — Copper and copper alloys

This group defines four types of material in accordance with Table 1.

Table 1 — Group A — Classification of copper and copper alloys

Type Description

1 Non-heat-treatable alloys of high conductivity and medium hardness, the wrought forms of
which are given their strengths by cold working during manufacture.
Alloys which are harder than type 1 and in which the mechanical properties have been devel-

2 oped by heat treatment during manufacture or by a combination of heat treatment and cold
working.

3 Heat-treated alloys which have superior mechanical properties to type 2 but a lower electrical
conductivity than either type 1 or type 2.
Alloys having certain specialised properties which may, in some cases, be obtained either by

4 cold working or by heat treatment. Alloys of this type are not necessarily interchangeable with
each other.

4.2 Group B — Sintered materials

This group comprises six types of material based upon the constituents used in accordance with Table 2.

© IS0 2016 - All rights reserved 1
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Table 2 — Group B — Classification of sintered materials

Type Description
10 and 11 |Sintered products of copper and tungsten.
12 Sintered product of copper and tungsten carbide.
13 Sintered and worked product of molybdenum.
14 Sintered and worked product of tungsten.
15 Sintered product of tungsten and silver.

4.3 Group C — Dispersion-strengthened copper (DSC) alloys

This group comprises two types of materials (see Table 3):
— (€20/1,C20/2 and C 20/3, manufactured by internal oxidation;
— (€ 20/4,C 20/5 and C 20/6, manufactured by ball milling or mechanical alloying.

5 Specifications

5.1 Requirements

The materials shall comply with Table 3.

5.2 Chemical composition

The chemical compositions are given in Table 3.

5.3 Mechanical properties
The material hardness shall not be less than as given in Table 3.

NOTE When these materials are used for resistance welding equipment, the required properties are
different from those of materials used for general purposes.

5.4 Electrical properties

The electrical conductivity, given in mega-Siemens per metre (MS/m) or as a percentage of the
conductivity of the International Annealed Copper Standard (IACS), of materials shall be not less than
those given in Table 3.

6 Methods of test

6.1 Vickers hardness test

The Vickers hardness test shall be carried out with a 300 N load in accordance with ISO 6507-1.

6.2 Electrical properties

The electrical properties shall be measured in accordance with ASTM E1004. When it is not possible
to use this method, the test shall be carried out as agreed between the suppliers, the purchaser, and a
mutually acceptable arbitrator.

NOTE Electrical conductivity, when evaluated with eddy-current instruments, is usually expressed as a
percentage of the conductivity of the International Annealed Copper Standard (IACS).

2 © IS0 2016 - All rights reserved



BS EN ISO 5182:2016
ISO 5182:2016(E)

6.3 Softening temperature test

Hardness and conductivity tests normally guarantee the quality of the material and allow verification
of the softening temperature. The softening temperature test is not normally carried out on each batch
of material.

Pending the finalization of a standard method for carrying out the softening temperature test, the test
can only be made as agreed between suppliers and purchaser.
7 Designation

Materials shall be designated by the group, type and number (see Table 3).
EXAMPLE1 CuCrl is designated:
IS0 5182:2016 -A 2/1

where

ISO 5182 is the reference of this International Standard;

A is the material group (see Clause 4);
2 is the material type (see Clause 4);
1 is the CuCrl material number (see Table 3).

EXAMPLE 2 W75Cu is designated:
IS0 5182:2016 - B 10

where
ISO 5182 is the reference of this International Standard;
B is the material group (see Clause 4);

10 is the material type (see Clause 4).

8 Application
For typical applications, see Annex A.

WARNING — For alloys containing beryllium, precautions shall be taken in case of dry grinding,
dry polishing or welding to avoid inhalation of dust or fumes over a certain period of time.

9 Hardness conversions

See Annex B.

© IS0 2016 - All rights reserved 3



BS EN ISO 5182:2016
ISO 5182:2016(E)

Table 3 — Composition and properties of materials

Nominal . .
Group | Type | No. | Designation alloying Fo_rms Hardness Electrl_ca_l Softening
available HV 30 conductivity | temperature
elements
% mm min. MS/m % IACS °C min.
min.
drawn =25 85 57 98
drawn <25 100 57 98
1 Cu-ETP Cu (+Ag) 150
min. 99,90 forged 45 57 98
cast 40 50 86
. wire
. cu-EpT1 | Gumin9990 1 4 55, a 575 | 99 150
0 max.0,04
-0,04
3 | cuagotop | 48008 ldrawn<2s| 90 55 | 95 150
P 0,001 to
4 Cu-PHC 0,006 drawn 85 57 98 150
drawn =25 125 44 76
drawn <25 140 44 76
1 CuCrl Cr0,5to1,2 475
forged 100 44 76
cast 85 44 76
drawn =25 135 43 74
Cr0,5to1,4
2 2 CuCrlZr 7r 0,03 to 0,3 drawn <25 140 43 74 500
A forged 100 43 74
Cr04to1l hardened 150 43 74
3 CuCrZr ‘ 500
Zr0,02t0 0,15| ground <45| 150 43 74
drawn 140 47 81
4 CuZr Zr0,1t0 0,2 500
ground <30 130 47 81
drawn 225 260 23 40
drawn < 25 270 23 40
1 | cCuCozBe |G020t028 500
Be0,4t00,7 | forged 260 23 40
cast 250 23 40
drawn =25 180 17 29
i drawn <25 190 18 31
3 | 2 cuNizsi | NiL6to25 450
Si0,4t00,8 forged 170 19 33
cast 160 17 29
. Ni1,4to 2,4
3 CuNi2Be Be 0.2 t0 0.6 drawn <40 240 24 42 450
Co0,8t01,3
4 CuColNilBe | Ni0,8to 1,3 | drawn <40 250 23 40 475
Be 0,4t0 0,7

NOTE

a  Rmmin =270 MPa, Rp/Rm = 0,7.

The nominal alloying elements of the listed grades are for information only. The materials are manufactured to

the properties shown in the table. Group A and C alloys are copper based; refractory materials are listed in group B.

© ISO 2016 - All rights reserved
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Nominal . .
Group | Type | No. | Designation alloying Fo_rms Hardness Electrl_ca_l Softening
available HV 30 conductivity | temperature
elements
% mm min. | M3/™ los1acs|  °C min.
min.
drawn =25 210 29 50
i Ni08to 1,2 |drawn <25 220 29 50
1 CuNil1P , ’ 450
P0,15t00,25| forged 130 29 50
cast 110 29 50
drawn =25 330 14 25
Be18t021 | qrawn<25| 340 14 25
2 CuBe2 Co-Ni-Fe 0,20 300
to 0,30 forged 350 14 25
cast 350 14 25
Al 8,5to 11 forged 170 4 7
. Fe 3,0to 5,0
A 4 4 | CuAl10Ni5Fe4 Y ’
Ni 4,0 to 6,0 cast 170 4 7
MnOto 1,0
bars and
tubes
Cu 57 to 59, . !
5 CuZn40Pb2 Pb1,6t02.5 diameter 120 15 17 650
60 mm
max.
bars and
Cu 76 tubes
6 CuZn21Si3P Zn 21 diameter 130 4.5 7,8
Si3,P0,05 | 60 mmand
above
10 W75Cu Cu 25 220 17 29 1000
11 W78Cu Cu23 240 16 27 1000
B 12 WC70Cu Cu 30 300 12 20 1000
13 Mo Mo 99,5 150 17 29 1000
14 W W 99,5 420 17 29 1000
15 W65Ag 35Ag 140 29 50 900
1 CuAl203 Al,031,1 extruded 150 44 76 980
extruded 140 45,6 78 980
2 CuAl203 Al,03 0,6
23 work 150 456 | 78 980
hardened
extruded 120 54 92 950
3 CuAl203 Al,03 0,25 work
C 20 hardened 140 54 92 980
4 CuAl203 Al203 15 1 iruded 155 43 74 980
B max. 0,2
CuAl203 Al;03 0,92
5 C15790 B max. 0,22 extruded 140 45 77 980
6 C15780 Al2030,70 | i ruded 130 50 86 950
B max. 0,22

NOTE

a  Rmmin =270 MPa, Rp/Rm = 0,7.

The nominal alloying elements of the listed grades are for information only. The materials are manufactured to

the properties shown in the table. Group A and C alloys are copper based; refractory materials are listed in group B.

© ISO 2016 - All rights reserved
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Annex A
(informative)

Typical applications

Typical applications for the materials in Table 3 are given in Table A.1.

Table A.1 — Typical applications

Material Spot welding Seam welding Prolec.tlon Flash or butt Au)-(llla_ry
welding welding applications
Unstressed cur-
A1/1 — — — — rent-carrying parts;
laminated shunts
Fuel tank
welding Narrow
A1/2 — seams, coated — —
sheets, stainless
steel,
Electrode wheels
Electrodes for welding for welding
aluminium aluminium Electrodes for
A1/3 ] o Electrodes or inserts | high-frequency re-
Electrodes for welding | Electrode wheels for welding mild steel | sistance welding of
coated steel (zing, tin, |for welding coat- non-ferrous metals
aluminium, lead) ed steel (zinc,
tin, lead, etc.)
Unstressed cur-
o o . . rent-carrying parts;
Al/4 laminated shunts;
weldable cables
Electrodes for welding Electrodes or inserts| _ Stressed cur-
mild steel Electrode Laree elec- for welding mild ~ |rent-carryingparts
A2/1 wheels for weld- & d and carbon steels, Backing for sin-
Electrode holdersand | jng mild steel trodes stainless steels and del d
shafts and back-ups h i ] tered electrode ma-
eat-resistant steels | terjals of group B
| q Stressed cur-
Electrodes for welding th;;gg \A?eld- Electrodes rentcarrying parts
A2/2 mild steel anld coated ing mild steel | and inserts o Parts for guns, e.g.
stee and coated steel holders, shafts and
arms
Electrodes for welding Electrode Stressed current
A2/3 mild steel, coated steel | wheels for weld- | Electrodes . carrying parts
and advanced high- ing mild steel | andinserts Parts for guns, e.g.
strength steel and coated steel holders, shafts
Electrodes for welding Electrode
A2/4 mild steel, coated steel | wheels for weld- | Electrodes - Stressed cur-
and advanced ing mild steel | and inserts rent-carrying parts
high-strength steel | and coated steel
Electrodes for welding | welding wheels
stainless and heat-re- | for stainless and | d Electrodes or d
A3/1 sistant steels heatresistant | CicCtO4eS | i certs under high Stressed cur-
and inserts : rent-carrying parts
Stressed electrode hold- | steels Shafts and clamping force
ers, shafts and arms bushings
6 © IS0 2016 - All rights reserved
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high-conductivity
materials

ISO 5182:2016(E)
Table A.1 (continued)
Material Spot welding Seam welding Proj ec_tlon Flash or butt Au)_(llla_ry
welding welding applications
A3/2 Stressed electrode hold- Shafts and L . Stressed cur-
ers, shafts and arms bushings rent-carrying parts
Electrodes for welding f\é\i elctlyilflzvs};eaerfi
stainless and heat-re- .
sistant steels heatresistant | Electrodes | . Licctrodesor Stressed cur-
A3/3 steels : inserts under high .
and inserts ) o rent-carrying parts
Stressed electrode hold- Shafts and clamping rforce
ers, shafts and arms bushings
Electrodes for welding f\é\i elctl:ilr%lzvs};eaerfi
stainless and heat-re- .
sistant steels heat-resistant | Electrodes | . Llectrodes or Stressed cur-
A3/4 steels : inserts under high .
and inserts ) o rent-carrying parts
Stressed electrode hold- Shafts and clamping rorce
ers, shafts and arms bushings
A4/1 Electrode holders and Shafts and . . Stressed cur-
bent arms bushings rent-carrying parts
Machine arms Electrodes
Electrode holders and or inserts
under extreme . Long electrodes for
A4/2 shafts under extreme . under high . —
: mechanical flash welding
mechanical stress stress electrode
forces
Shafts and bush- Platens and
A4/4 Electrode holders ings under light clectrodes — —
electrical loading
Bars and tubes for gun Inserts in Various parts in
A4/5 arms, inserts in weld- — tools — tooling and welding
ing tools machines
Bars and tubes for gun
A4/6 arms, inserts in weld-
ing tools
Inserts for | Inserts for welding Inserts for hot
B 10 — — welding mild steel under riveting and hot
mild steel high stress up-setting
Inserts for hot
B11 — — — — riveting and hot
up-setting
Ir:;glrgisnfor Small electrodes or Inserts for hot
B12 — — stainlesgs inserts for welding | riveting and hot
steel steel up-setting
Inserts for hot
Inserts for welding riveting and hot
B13 copper-based L . L up-setting

Inserts for resist-
ance brazing

© ISO 2016 - All rights reserved
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Table A.1 (continued)
Material Spot welding Seam welding Prolec_tlon Flash or butt Au)_(llla_ry
welding welding applications
Inserts for hot
Inserts for welding riveting and hot
B 14 .copper-basgd. _ _ _ up-setting
high-conductivity
materials Inserts for resist-
ance brazing
Electrodes for
B15 L . . . hl_gh-frequenc_y
resistance welding
of ferrous materials
Electrodes for welding Electrode
C20 mild steel, coated steel | wheels for weld- | Electrodes . Stressed cur-
and advanced high ing mild steel | andinserts rent-carrying parts
strength steel and coated steel

8 © IS0 2016 - All rights reserved
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Annex B
(informative)

Hardness conversion

For resistance welding materials, it is common to measure hardness by Vickers, Brinell or Rockwell
methods, in accordance with ISO 6507-1, ISO 6506-1 or ISO 6508-1, respectively. In this International
Standard, the Vickers method has been adopted since it is generally accepted as being the most
accurate referee method used in laboratories on carefully prepared samples. Experience has shown
that, whatever test method or load is used, a surface layer should be removed before typical hardness
values can be measured. This is especially true where oxidation may have occurred during hot working
or heat treatment, for example on forgings.

It has been found when comparing Vickers, Brinell and Rockwell results on Group A2 alloys that
the values do not correspond to the standard comparisons normally used for copper and brasses
(Reference [3] and Reference [4]). Figure B.1 is, therefore, appended to give approximate conversions
for CuCr and CuCr1Zr alloys; it is also valid for CuCo2Be and CuNi1P. The band includes 80 % of results
and indicates the scatter which may be expected.

For other alloys, these comparisons may be valid, but equivalents should be agreed between the
supplier and the purchaser.
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Figure B.1 — Conversion of Vickers hardness, HV 30, to Rockwell hardness, HRB
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Annex C
(informative)

Corresponding national designations

Table C.1 — Corresponding national designations and comparable properties

Product EN 1412/Product .
dg?glsl;la?iin deEsli\lg;‘:liizon standard stan/dard del:g?gtz:ltail(l)n Others
wrought Cast EN 1982
RWMA Wrought Wrought Cast Cast UNS Jis
class symbol number symbol number
Al1/1 Cu-ETP CW004A EN 13601 Cu-C C11000 | C1100
A1/2 Cu-ETP1 CWO003A EN 13602 C11040 | C1020
A1/3 CuAg0,10P CWO016A EN 13601 C12100
Al/4 Cu-PHC CW020A EN 13601 C10300
A2/1 2 CuCr1l CW105C EN 12420 CuCr1-C C18200
A2/2 2 CuCrlZr CW106C EN 12163 C18150
EN 12420
A2/3 CuCrlZr CW106C C18150
A2/4 1 CuZr Cw120C EN 12163 C15000
A3/1 3 CuCo2Be CW104C EN 12163 C17500
EN 12420
A3/2 CuNi2Si Cwi111cC EN 12163 C18000
EN 12420
A3/3 3 CuNi2Be cwi1ocC EN 12163 C17510 | C1751
A3/4 CuColNilBe Cw103C EN 12163
A4/1 CuNi1P Cw108C EN 12163 C19000
A4/2 4 CuBe2 Cw101C EN 12163 C17200 | C1720
EN 12420
A4/4 CuAl10Ni5Fe4 CW307G EN 12163 |CuAl10Fe5Ni5-C| CC333G | C63000 | C6301
A4/5 CuZn40Pb2 CW617N EN 12164 €38000 C3771
A4/6 CuZn21Si3P CW724R EN 12163 €69300
B10 11 W75Cu
B11 12 W78Cu
B12 WC70Cu
B13 14 Mo
B14 13 W
B15 W65Ag
€20/1 C17520
C20/2 20 C15760
C20/3 C15725
C20/4
C20/5 C15790
C20/6 20 C15780

10 © IS0 2016 - All rights reserved
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