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This Japanese Industrial Standard has been revised by the Minister of 
Economy, Trade and Industry through deliberations at the Japanese In-
dustrial Standards Committee as the result of proposal for revision of 
Japanese Industrial Standard submitted by The Japan Welding Engi-
neering Society (JWES)/Japanese Standards Association (JSA) with a 
draft being attached, based on the provision of Article 12, paragraph (1) 
of the Industrial Standardization Act applied mutatis mutandis pursuant 
to the provision of Article 16 of the said Act. This edition replaces the 
previous edition (JIS Z 3234 : 1999), which has been technically revised. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 

 

Foreword 
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Materials for resistance welding  

electrodes and ancillary equipment 
 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 5182 : 2016, 
Edition 4, with some modifications of part of the technical contents such as the corre-
sponding material composition. 

  The vertical lines on both sides and dotted underlines indicate changes from the cor-
responding International Standard. A list of modifications with the explanations is 
given in Annex JB. 

1  Scope 

  This Standard specifies the characteristics of materials for resistance welding elec-
trodes and ancillary equipment (hereafter referred to as electrode materials). 

NOTE The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 5182 : 2016  Resistance welding — Materials for electrodes and an-
cillary equipment (MOD) 

   In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS B 7724 Brinell hardness test — Verification and calibration of testing ma-
chines 

JIS B 7725 Vickers hardness test — Verification and calibration of testing ma-
chines 

JIS H 3100 Copper and copper alloy sheets, plates and strips 

JIS H 3250 Copper and copper alloy rods and bars 

JIS H 5120 Copper and copper alloy castings 

JIS Z 2241 Metallic materials — Tensile testing — Method of test at room tem-
perature 

JIS Z 2243-1 Brinell hardness test — Part 1 : Test method 
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JIS Z 2244-1 Vickers hardness test — Part 1 : Test method 
NOTE Corresponding International Standard : ISO 6507-1 Metallic materials－

Vickers hardness test — Part 1 : Test method 
JIS Z 2244-2 Vickers hardness test — Part 2 : Tables of hardness values 

JIS Z 2245 Rockwell hardness test — Test method 

JIS Z 2252 Test methods for Vickers hardness at elevated temperatures 

JIS Z 3001-6 Welding and allied processes — Vocabulary — Part 6 : Resistance 
welding 

ASTM E1004 Standard Test Method for Determining Electrical Conductivity Us-
ing the Electromagnetic (Eddy Current) Method 

3  Terms and definitions 

  For the purpose of this Standard, the terms and definitions given in JIS Z 3001-6, 
and the following apply. 

3.1 

softening temperature 

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

4  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 — Copper and copper alloys 
Type Materials to be covered 

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. 

2 Alloys which are harder than Type 1 and in which the mechanical properties have 
been developed 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. 

4 Alloys having certain specialised properties which may, in some cases, be obtained 
either by cold working or by heat treatment. 

 

4.2  Group B — Sintered materials 

  This group comprises seven types of material based upon the constituents used in 
accordance with Table 2. 
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Table 2  Group B — Sintered materials 
Type Materials to be covered 

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. 
16 Sintered product of tungsten and other metals. 

 

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

  This group comprises two types of materials (see Table 3) : 

— C 20/1, C 20/2 and C 20/3, manufactured by internal oxidation; 

— C 20/4, C 20/5 and C 20/6, manufactured by ball milling or mechanical alloying. 

5  Quality 

  The quality of electrode materials shall be as follows. 

a) Appearance  The electrode materials shall be uniform in quality and free from de-
fects such as cracks. 

b) Chemical composition  The chemical compositions of electrode materials are given 
in Table 3. 

c) Mechanical properties  The mechanical properties of electrode materials shall 
conform to the values given in Table 3 and Table 4. 

d) Electrical characteristic  The electrical conductivity, given in mega-Siemens per 
metre (MS/m), of electrode materials shall conform to the values given in Table 3. 

e) Dimensional tolerance  The dimensional tolerance of electrode materials (plate, 
bar) shall be in accordance with the corresponding value specified in JIS H 3100 
and JIS H 3250. The dimensional tolerance of electrode materials (forged and 
casted materials) shall be agreed between the interested parties. 
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Table 3  Type and properties of materials 
Group Type No. Designa- 

tion 
Nomi- 

nal 
alloying 

ele- 
ments 

% 

Forms 
availa- 

ble 
 
 

mm 

Hardness Electrical 
conductivity 

Soften- 
ing 

tempe- 
rature 

°C 
min. 

HV30 
 
 

min. 

HRB 
 
 

min. 

 
 

MS/m 
min. 

 
 

% IACS 
min. 

A 1 1 
 

Cu-ETP Cu 
(+Ag) 
99.90 
min. 

drawn 
≥ 25 

85 41 57 98 150 

drawn 
< 25 

90 48 57 98 

forged 50 － 57 98 
cast 40 － 50 86 

2 Cu-ETP1 Cu  
99.90 
min. 
O  
0.04 
max. 

wire 
d ≤ 2.5 

a) － 57.5 99 150 

3 CuAg0.50P Ag 
0.08 to 
0.5 

drawn 
< 25 

90 48 55 85 150 

4 Cu-PHC P 
0.001 
to 
0.006 

drawn 85 41 57 98 150 

2 1 CuCr1 Cr 0.3 
to 1.2 

drawn 
≥ 25 

130 71 44 76 475 

drawn 
< 25 

140 75 44 76 

forged 100 56 44 76 
cast 85 41 44 76 

2 CuCr1Zr Cr 0.5 
to 1.4 
Zr 
0.02 to 
0.3 

drawn 
(out- 
side 
diame- 
ter) > 
25 

130 70 43 74 500 

drawn 
(out- 
side 
diamet
er) 
≤ 25 

140 75 43 74 

forged 100 56 43 74 
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