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JAPANESE INDUSTRLAL STANDARD @ JIS C 2532 : 1999 

Electrical resistance wires, ribbons 
and sheets for general use 

Introduction This Japanese Industrial Standard has been prepared based on the 
first edition of IEC 60182-4 Basic dimensions of winding wires-Part 4 : Diameters 
of conductors for round resistance wires issued in 1971 without modifying its techni- 
cal contents. Particular requirements not specified in the relevant IEC Standard 
are given as JIS requirements in the clauses (2 to 5 and 7 to 12). The dotted-under- 
lined descriptions (Attached Tables 2 and 3) are not contained in the corresponding 
International Standard. 

In addition, IEC 60182-4 was withdrawn in 1990 and replaced by IEC 60317-0-1 
Specifications for particular types of winding wires-Part O : General requirements- 
Section I : Enamelled round copper wire. This Standard has no corresponding relations 
with the said International Standard, in order that the scope is different from that of 
this Standard. 

1 Scope This Standard specifies alloy wires, ribbons and sheets for electrical re- 
sistance (hereafter referred to  as “wires, ribbons and sheets”) having volume resis- 
tivity of 1.5 p52.m or under. 

Remarks : The corresponding International Standard is as follows: 

IEC 60182-4 : 1971 Basic dimensions of winding wires- 
Part 4 : Diameters of conductors for round re- 
sistance wires 

2 Normative references The standards given in Attached Table 1 contain pro- 
visions which, through reference in this Standard, constitute provisions of this Standard. 
The most recent editions of the standards shall be applied. 

3 Definitions The definitions of the major terms used in this Standard shall be 
as follows: 

a) 

b) 

ribbon Coiled metals obtained by cutting sheets in longitudinal direction. 

volume resistivity Electrical resistance per unit cross section and unit length 
(Q-m). 

mean temperature coefficient The value obtained in a manner which rela- 
tive variation in electrical resistance of an electrical conductor due to  tempera- 
ture is divided by the temperature difference between two given temperatures. 
Generally, i t  is given in E. 

conductor resistance The electrical resistance per unit length in longitudi- 
nal direction of a conductor having a uniform cross section (52). Unit length is 
usually 1 m or 1 km and the conductor resistance is respectively given in Wm 
or Wkm. 

c) 

d) 

4 Classification and symbol The classifications and symbols shall be as shown 
in Table 1. 
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Table 1 Classification and symbol 

I Classification Symbol Property and usage (informative) 

Clas: 

142 
123 
111 

111 

- 

- 

Type 

Electrical 
resistance 
iron- 
chromium 
for general 
use 

Electrical 
resistance 
nickel- 
chromium 
for general 
use 

Electrical 
resistance 
iron-nickel- 
chromium 
for general 
use 

Electrical 
resistance 
copper- 
manganese 
for general 
use 

Electrical 
resistance 
copper- 
nickel for 
general use 

Shapt 

Wire 
- 

Ribboi 

Sheet 

. 
Ferromagnetic and high resistance material suitable for 
general use (resistance element), having good resistance to 
heat and oxidation. Material is hard and cold bending 
workability is slightly inferior, but this can be improved b j  
heating. GFC123 is lower than GFC142 on electric resist- 
ance, but better on workability. Electric resistance of 
GFC111 is lower than GFC123, whilst its workability is 
best so that the ribbons and sheets of GFC111 are suitable 
for press working. Attention is required that any classes 
have inferior brazing property. Maximum temperature for 
use is 500 "C. 

GFC1428 
GFC1238 
GFClllFI 

GFClllR 

GFC 1 1 1P 111 

112 
108 
101 
69 

Wire GNC 1128 
GNC1088 
GNClOlVi 
GNC69W 

GNC108 is the highest class of resistance material having 
small temperature coefficient of resistance, and enough 
toughness and resistance to heat and corrosion. 
GNC112 is inferior to GNC108 on temperature coefficient 
of resistance, toughness and resistance to heat and corro- 
sion, etc. 
GNC101 has better resistance to heat and corrosion next 
to GNC112 and suits high resistive material. The tempera 
ture coefficient of resistance of GNClO1 is bigger than that 
of GNC108 and GNC112. Any of them has inferior brazing 
property. GNC108 and GNC69 are non-magnetic. Maxi- 
mum temperature for use is 500 "C. 

Non-magnetic and middle resistance material, having 
good resistance to corrosion and slight difficulty to braze. 
This material tends to cause the hardening and martensite 
transformation by working and become weak magnetic. 
The temperature coefficient of resistance, toughness and 
resistance to  heat is slightly inferior to GNC108, GNCl12 
and GNC101. Maximum temperature for use is 300 "C. 

Middle resistance material, having poor resistance to corro- 
sion and oxidation but good property to work and weld. 
The electrical resistance and mechanical properties are 
inferior to GCN49. Damp proof treatment and coating 
against oxidation are needed. Maximum temperature for 
use is 150 "C. 

112 
108 
101 

Ribbor GNC 112R 
GNC108R 
GNClOlR 

112 
108 
101 

Sheet GNC112P 
GNC108P 
GNC 10 1P 

72 

- 
44 

Wire 

Wire 

GSU72W 

GCM44W 

44 Sheet GCM44P 

49 
30 
15 
10 
5 

49 
30 
15 
10 
5 

49 
30 
15 
10 
5 

- 

- 

GCN49W 
GCN3OW 
GCN15W 
GCNlOW 
GCN5W 

~~ 

GCN49, GCN30 
Middle resistance material having fairly better resistance 
to corrosion, smaller temperature coefficient of resistance 
and good property to work and weld which is easy to use. 
i'he temperature coefficient of resistance and mechanical 
yoperty of GCN30 is inferior to those of GCN49. The 
;hennoelectromotive force to copper of any materials is 
.arge and GCN49 is also available to a thermocouple. 
XN15, GCN10, GCN5 
Low resistance material having good property to work and 
)raze but relatively larger temperature coefficient of resist- 
ince. 
me resistance to corrosion of these materials is better than 
tlectrical copper materials. Pertaining to temperature 
:oefficient of resistance and mechanical property, GCN5 is 
nferior to GCN10 and GCN10 is inferior to GCN15. Maxi- 
num temperature of GCN15, GCN10 and GCN5 are respec- 
ively 250 O C ,  220 "C and 200 O C .  

Wire 

Ribbon 

sheet 

WN49R 
JCN30R 
JCN15R 
3CNlOR 
3CN5R 

XN49P 
3CN30P 
3CN15P 
3CNlOP 
3CN5P 
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Wire 

Table 1 (concluded) 

Classification 

Electrical 
resistance 
nickel- 
aluminium 
for general 
use 

Electrical 
resistance 
nickel for 
general use 

9.6 Wire 1 

~~ 

Symbol 

GNA28W 

GN9.6W 

~~~ _____ ~ ~ _ _ _ _ _ _  

Property and usage (informative) 

Ferromagnetic middle resistance material having relatively 
small electric resistance, relatively larger temperature 
coefficient of resistance, fairly good mechanical property 
and resistance to corrosion and heat, but slight difficulty 
to braze. Maximum temperature for use is 500 OC. 

Ferromagnetic low resistance material having large tem- 
perature coefficient of resistance, good mechanical property 
to work and braze, resistance to corrosion and heat, and 
special property of resistance against alkali. This suits 
heat resistive lead wire (conductor) due to low resistance. 
Maximum temperature for use is 500 OC. 

5 Quality 

5.1 Appearance The wires, ribbons and sheets shall have smooth surface and be 
free from scratches? twists, cracks, adhesive substances and other defects detrimen- 
tal to  service. 

5.2 Chemical composition The chemical composition of the wires, ribbons and 
sheets shall be as given in Table 2. 
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Ni +Al + Si + Mn 
98.5 min. 

Table 2 Chemical composition 
I 

Type Chemical composition % (mim) Symbol I 
Al - 

4 
to 6 
- 
2 
to 4 

C 

0.10 
- Si 

1.5 
max. 

1.5 
max. 

- Fe Others 

Re- - 
mainder 

Re- - 
mainder 

Electrical resistance 
iron-chromium for 
general use 

GFC 142 --E GFC123 0.10 

max. to 26 

- 
max. to 21 

- 
0.10 
ma3 - 
0.15 

GFC111 2 
to3 

1.5 
max. 

0.75 
to 1.6 

0.75 
to 1.6 

1.0 
to 3.0 

1.0 
max. 

1.0 
max. 

- 

- 

- 

- 
mainder 

~ 

1.5 15 
max. 1 L. 1 t o i 8  

GNC112 Electrical resistance 
nickeI-chromium for 
general use 

mainder 

max. 
2.5 19 
max. 1 L. 1 to21 

1.0 18 
max. IYo37 I to21 

- 
mainder 

- Ni + Cr + Si 
99.0 min. 

Re- - 
mainder 

- Cu + Mn + Ni 
98.0 min. 

- Cu + Ni + Mn 
99.0 min. 

1.5 - 9.0 
max. to 10.5 

2.0 8.0 18.0 
max. to 10.5 to20.0 

10.0 1.0 - 
to 13.0 to 4.0 

0.5 42.0 - 
to 2.5 to 48.0 

GSU72 0.08 Iw; Electrical resistance 
iron-nickel-chromium 
for general use 

Electrical resistance 
copper-manganese 
for general use 

GCM44 

Electrical resistance 
copper-nickel for 
general use 

GCN30 

~ 

GCN15 
~;1"2.0~ I 
max. to 7.0 

GCN10 

GCN5 1.0 
max. /Oc3.0 1 - 

- 

- 
3.0 
m8x. 

- I  
~~ ~ 

Electrical resistance 
nickel-aluminium for 
general use 

Electrical resistance 
nickel for general use 

GNA28 2.5 
max. 

GN9.6 0.2 
max. 

0.10 
to0.501 2. 1 o.2o max. I - 

0.05 
max. 

Note (1) Nickel may contain a small amount of cobalt. 

5.3 Volume resistivity The volume resistivity of wires, ribbons and sheets shall 
be as given in Table 3. However, this article does not apply to the wires of diameter 
less than 0.135 5 mm and the ribbons and sheets of thickness less than 0.50 mm. 
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Table 3 Volume resistivity and characteristics 

Symbol Volume resistivity Property and usage (informative) 
w * m  

Classification 

Mean 
temperature 
coefficient 

100 O C )  

. 
force to 
copper 

100 "Cl I I Shape 
itandard 
alue 

~ ~~ ~~ 

mesistance 
ron- 

1.42 GFC142W 

GFC123W 

f 0.06 

f0.06 1.23 

br :hromi- general EL 1.11 GFC 11 1 W 

GFC 111R Ise I 111 IRibbon 

111 Sheet 

Electrical 112 Wire 
resistance 
nickel- --# 112 Ribbon 

GFC 11 1P 

GNC112W 1.12 

GNC112R 

GNC 112P 

GNC108W 

:hromium 
ror general I I use 108 Wire H- 108 Ribbon 

1.08 

GNC 108R 

GNC108P 1 108 I Sheet 

1.01 101 Wire H- 101 Ribbor 

f 0.05 

f0.030 

GNC 10 1 W 

GNC 10 1R 

101 Sheet H- 69 Wire 

GNClOlP , 
~ ~ 

GNC69W + 20.5 + 0.690 

GSU72W 0.720 Wire 

Wire 

resistance 
iron-nickel- 
chromium 
for general 

Electrical 
resistance 

0.440 f 2  1 150 

copper- 

for general 
use 

44 Sheet GCM44P 
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