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INTERNATIONAL STANDARD

1SO 5182-1978 (E)

Materials for resistance welding electrodes and ancillary

equipment

1 SCOPE AND FIELD OF APPLICATION

This Infernational Standard specifies the characteristics of
for resistance welding electrodes and ancillary
equipmgnt which are used for carrying current and
transmifting force to the work.

2 REFERENCES

ISO/R 399, Vickers hardness test for copper and copper
alloys (Test loads from 2,5 to 50 kgf).

ISO/R 403, Brinell hardness test for copper and copper

, Wrought copper and copper alloys — Rolled flat
products (plate, sheet, strip) — Mechanical \broperties.

, -Wrought copper and copper alloys — Solid

products supplied in straight-~lengths — Mechanical
propertips.

1SO 1639, Wrought copper-alloys — Extruded sections —
Mechanfcal properties.

1ISO 1640, Wrought-copper a//oys — Forgings — Mechanical
propertigs.

I1ISO 2713, Copper and copper alloys — Rockwell hardness
test (B, F and G scales).

ISO 3489, Wrought copper and copper’lalloys — Drawn
round bars — Dimensions and tolerances.)

1ISO 3490, Wrought copper and,copper [alloys — Drawn
hexagonal bars — Dimensions-and tolerances.?)

1SO 3491, Wrought copper and copper /loys — Drawn
square bars — Dimensions and tolerances.
I1ISO 3492, Wrought copper. and copper lalloys — Drawn

round wire —Dimensions and tolerances.’

|EC Publication 468, Method of measuren ent of resistivity
of metallic materials.

3 "DEFINITION

For the purpose of this Internatlonai Standard, the -
followmg defmntuon applies. )

softening temperature : The maximum temperature that, -
if maintained for 2 h, will resuit ina reduction in ambient
temperature hardness of a maximum of [15 % of the “as
received’’ value.

4 CLASSIFICATION

4.1 Group A — Coppers and copper alloys
This sub-clause defines four types of materjal, namely :

Type 1 : Non-heat-treatable alloys of high conductivity
and medium hardness, the wrought fotms of which are
given their strengths by cold workirjg during manu-
facture.

Type 2 : Alloys which are harder than type 1 and in
whmh_th.-;mechamcaj_pmnemas_hauj' been developed

ISO 3486, Wrought copper and copper alloys — Cold-rolled
flat products delivered in straight lengths (sheet) — Dimen-
sions and tolerances. 1’

ISO 3487, Wrought copper and copper alloys — Cold-rolled
flat products in cor/s or on reels (strip) — Dimensions and
tolerances.

1SO 3488, Wrought copper and copper alloys — Extruded
round, square and hexagonal bars — Dimensions and
tolerances. )

1) At present at the stage of draft.

by heat treatment during manufacture or by a combi-
nation of heat treatment and cold working.

Type 3: Heat-treated alloys which have superior
mechanical properties to type 2 but a lower electrical
conductivity than either type 1 or type 2.

Type 4 : Alloys having certain specialized properties
which may, in some cases, be obtained either by coid
working or by heat treatment. Alloys of this type are
not necessarily interchangeable with each other.
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4.2 Group B — Sintered materials

This group comprises six types of material based upon the
constituents used :

Types 10 a
tungsten.

nd 11 : Sintered products of copper and

Type 12 : A sintered product of copper and tungsten

carbide.

Type 13 : A sintered and worked product of molyb-

welding, and their properties are therefore different from those of
materials used for general purposes. For certain of these alloys,
information on tensile strength, 0,2 % proof stress and elongations
may. be obtained if required from the following 1SO publications
for mechanical properties of coppers and copper alloys : I1SO 1634,
1ISO 1637, 1SO 1639, 1SO 1640.

5.4 Electrical properties

Electrical conductivities of materials shall be not less than
those given in table 2.

denum.
Type 14 : A
Type156: A

5 SPECIFICA

5.1 Requireme

The materials s
set out in table

5.2 Chemical d

The compositio
materials are s
in table 1.

sintered and worked product of tungsten.

sintered product of silver and tungsten.

FION

nts

hall comply with the required characteristics
D,

omposition

ns and maximum impurities for some of the
andardized in the 1SO publications listed

TABLE 1 — |SP publications relating to chemical composition

DesiglLtion IS0 publication

Cu-ETP 1SO/R 1337
Cu Cd1 ISO/R 1336
Cu Crt 1SO/R 1336
Cu Co2Be ISO/R 1187
CuNi2§i 1SQ/R1187
Cu Be2 Co Ni ISO/R 1187
Cu AI10 Fe5 Nij 1SO 428

5.3 Mechanica

| properties

The hardness df the materials shall be not less than that

given in table 2.

NOTE - These

Imaterials are used in particular for resistance

6 METHODS OF TEST

6.1 . The Vickers hardness test with 30'kg load
carried out in accordance with ISO/R/399.

shall be

6.2 The electrical properties_shall
accordance with IEC publication’'468, where the gize of the
sample permits. When it is‘not possible to use this method,
the test shall be carried out as agreed between thd supplier,
the purchaser and a mutually acceptable arbitraton

be mejsured in

6.3 Hardness .and conductivity tests normally fuarantee
the quality, of\the material and allow verificatign of the
softening temperature. The softening temperatuye test is
not normaly carried out on each batch of material,.

Pendihg the finalization of a standard method fof carrying
outythe softening temperature test, the test can. only be
made as agreed between supplier and purchaser.

7 DESIGNATION

Materials shall be designated by the group, type and

number (see table 2},

Examples : Cu Cr1 shall be coded as A 2/1 — IS0 5182
W75 .Cu shall be coded as B 10 — I1S|D 5182

8 APPLICATION

For typical applications, see annex A.

9 HARDNESS CONVERSIONS

See annex B
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TABLE 2 — Composition and properties or materials

1SO 5182-1978 (E)

Material
Softening
Nominal . Hardness Electrical temperature
Group Type |Number Designation composition ) Forms a.v ailable HV (30 kg) conductivity °C min.
i % {values in mm) minimum I_VI_S/m
minimum
A 1 1 Cu-ETP Cu {+ Ag)} min. drawn > 25 85 56 150
99,90
drawn < 25 20 56
forged 50 56
cast 40 b0
2 Cu Cd1 Cd0,7t0 1,3 drawn > 25 90 45 250
drawn < 25 95 43
forged 90 45
2 1 Cu Cr1 Cr03to1,2 drawn > 25 125 43 47%
drawn < 25 140 43
forged 100 43
cast 85 43
2 CuCr1Zr Cr05t01,4 drawn > 25 130 43 500
2r 0,02t0 0,2 drawn < 25 140 43
forged 100 43
3 1 Cu Co28Be Co20t028 drawn =25 180 23 475
Be 0,4 t0 0,7 drawih < 25 190 23
forged 180 23
cast 180 23
2 Cu Ni2Si Ni 1,6t0 25 drawn > 25 200 18 500
Si 0,56 t008 drawn < 25 200 17
forged 168 19
cast 158 17
4 1 Cu NitP Ni0,8to 1,2 drawn > 25 130 29 475
P 0,16 t0 0,25 drawn < 25 140 29
forged 130 29
cast 110 29
2 Cu/Be2.Co Ni Be 1,8 to 2,1 drawn > 25 350 12 300
Co-Ni-Fe 0,20 to | drawn < 256 350 12
0,60 forged 350 - 12
cast 350 12
3 Cu Ag6 Ag 6to 7 forged < 25 140 40 400
forged 25 to 50 120 40
4 Cu AI10 Feb Ni5 Al85t0 115 forged 170 4 650
e 2,0t06,0 ‘ )
Ni 4,010 6,0 TasT 176 4
Mn 0 t0-2,0
B 10 W75 Cu Cu 25 220 17 1 000
11 W78Cu Cu-23 240 16 1 000
12 WC70 Cu Cu 30 300" 12 1 000
13 Mo Mo 99,5 160 17 1 000
14 W W 99,6 420 17 1 000
16 W65 Ag - 35 Ag 140 29 900

1) The nominal composition of materials is for information only. The material shall be manufactured to the properties sh

own in the table.
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ANNEX A

TYPICAL APPLICATIONS

Material

Spot welding

Seam welding

Projection welding

Flash or butt
welding

Auxiliary application

Al

Electrodes for

Electrode wheels

Unstressed current-

welding aluminium

for welding alu-
minium

carrying ptarts;
laminated [shunts

A1/2

Electrodes for
welding aluminium
Electrodes for
welding: coated steel
{zinc, tin, aluminium,
lead)

Electrodes for
welding aluminium
Electrode wheels for
welding coated steel
(zinc, tin, lead etc.)

Dies or inserts for
welding mitd steel

Electrodeqd tor high-
frequency|resistance
welding o non-
ferrous mqtals

A21

Electrodes for
welding mild steel
Holders and shafts
and back-ups

Electrodes for
welding mild steel

Large dies

Dies (op inserts for
welding mild and
carbon steels, stain-
less steels and heat-
resistant steels

Stressed cfirrent-
carrying parts
Backing fgr sintered
electrode materials
of Group B

A2/2

Electrodes for
welding mild steel

. and coated steel

Electrode wheels
for welding mild
steel and coated

steel

A3

Electrodes for
welding stainless and
heat-resistant steels
Stressed electrode
holders, shafts and
arms

Electrode wheels for
welding stainless.and
heat-resistant steels
Shafts and bushings

Dies-or inserts

Dies or inserts under
high clamping force

Stressed cyrrent-
carrying parts

A3/2

Stressed electrode
holders, shafts and

. arms

Shafts and bushings

Stressed cyrrent-
carrying pdrts

Adn

Electrode holders
and bent arms

Shafts and bushings

Stressed current-
carrying pdrts

A4j2

Electrode holders
and'shafts under
extreme mechanical
Stress

Machine arms under
extreme mechanical
stress

Dies or inserts under

| high electrode forces

Long dies for flash
welding

A4/3

E:Eutl udv 'V:‘IGU:) fUl
welding mild steel
under high thermal
stress

Aa/a

Electrode holders

Shafts and bushings
under light electrical
loading

Plattens and dies
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