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JAPANESE INDUSTRIAL STANDARD @ JIS C 2521 : 1999

Copper-nickel alloy wires,
rolled wires, ribbons and sheets
for electrical resistance

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. The items not specified in the relevant IEC Standard are added as
Japanese Industrial Standard (in the clauses 3 to 5 and 7 to 12). The portions un-
derlined with dots in this Standard (Attached Table 2) are not specified in the cor-
responding 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In addition, IEC 60182-4 was withdrawn in 1990 and replaced by IEC 60317-0-1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 0 : General requirements—
Section 1: Enamelled round copper wire. This Standard has no corresponding rela-

tions with the said International Standard, since its scope is different from the scope
of this Standard.

1 Scope This Standard specifies copper-nickel alloy wires, rolled wires, ribbons
and sheets for electrical resistance (hereafter referred to as “wires, rolled wires, rib-
bons and sheets”) of alloys mainly composed of copper and nickel, and have small

temperature coefficient of electrical resistance (hereafter referred to as “tempera-
ture coefficient”).

Remarks : The corresponding International Standard is as follows.

IEC 60182-4: 1971 Basic dimensions of winding wires—Part 4 : Di-
ameters of conductors for round resistance 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 in this Standard shall be as fol-
lows:

a)

b)

c)

d)

rolled wire The resistance materials made in such a process that raw rod ma-
terials are rolled or drawn after rolling, and then wound.

ribbon The resistance materials made in such a process that raw sheet mate-
rials are cut in its longitudinal direction and then wound.

volume resistivity Electrical resistance per unit cross section and unit length
(Qm).

linear temperature coefficient and quadric temperature coefficient If
the relative variation of electrical resistance of an electrical conductor is ex-
pressed in the form of a quadric function of temperature, the linear tempera-
ture coefficient is denoted coefficient on the linear term of the function and the

quadric temperature coefficient is denoted coefficient on the quadric term of the
function.
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Generally, the temperature coefficients are denoted as follows:
Linear temperature coefficient: o
Quadric temperature coefficient: J
Linear temperature coefficient at £ °C: o,
e) mean temperature coefficient The relative variation in electrical resistance

of an electrical conductor due to temperature between two given temperatures
(ta °C, t, °C) divided by the temperature difference At.

Generally, the mean temperature coefficient is denoted as «, and that be-
tween temperature ¢,°C and ¢, °C (. <?p) is denoted as oab.

f) effective cross section The sectional area, in a rolled wire, obtained from
the thickness and width multiplied by a constant factor.

g) conductor resistance The electrical resistance per unit length in longitudi-
nal direction of a conductor having a uniform cross section (Q).

Unit length is usually 1 m or 1 km and the conductor resistance is respec-
tively given in Q/m or Q/km.

4 Class, grade and symbol The classes, grades and symbols shall be as shown

in Table 1.
Table 1 Class, grade and symbol
Class Grade Symbol Property and usage (informative)
Copper-nickel alloy wire Grade AA | CNWAA | These have resistance to corrosion
for electrical resistance and oxidation. The grade AA can
Grade A | CNWA be used at 55 °C or lower, and
Grade A and B can be used at 200 °C
Grade B | CNWB or lower.
Copper-nickel alloy rolled — CNRW

wire for electrical resistance

Copper-nickel alloy ribbon — CNR
for electrical resistance

Copper-nickel alloy sheet — CNP
for electrical resistance

5 Quality

5.1 Appearance The wires, rolled wires, ribbons and sheets shall have smooth
surface and be free from scratches, twists, cracks, adhesive substances and other
defects detrimental to use.

5.2 Chemical composition The chemical ingredients of the wires, rolled wires,
ribbons and sheets shall comply with Table 2.
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Table 2 Chemical composition

% (mim)
Chemical composition
Ni() Mn Cu+Ni+Mn
42.0 to 48.0 0.5t0 2.5 99.0 min.

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

5.3 Volume resistivity The wires, rolled wires, ribbons and sheets shall be tested
according to 8.2.2 and comply with the specifications of Table 3.

However, this specification shall not apply to the wires of diameter less than
0.355 mm, and the rolled wires, ribbons and sheets of thickness less than 0.5 mm.

Table 3 Volume resistivity

Volume resistivity
nQm

Standard value Tolerance

0.490

+0.030

5.4 Linear temperature coefficient and quadric temperature coefficient The

wires shall be tested according to 8.2.3 and shall comply with the specifications in
Table 4.

5.5 Mean temperature coefficient The wires shall be tested according to 8.2.4
and shall comply with the specifications in Table 4.

Table 4 Linear, quadric and mean temperature coefficient

Full document details: JIS C 2521-1999

Class Grade Temperature coefficient
Temperature | Linear Quadric Mean
at measuring | temperature | temperature | temperature
point coefficient coefficient coefficient
°C 023X 10K B xX10¢/K aX10%K
Copper-nickel alloy wire Grade AA 23+2 -10to+10 -15t0+0 —
for electrical resistance 382
5312
Grade A 2312 — — —20to +20
53+2
Grade B — — —40 to +40
Copper-nickel alloy rolled —
wire for electrical resistance
Copper-nickel alloy ribbon —
for electrical resistance
Copper-nickel alloy sheet —
for electrical resistance
———
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5.6 Mechanical property The wires, rolled wires, ribbons and sheets shall be
tested according to 8.2.5 and comply with the specifications of Table 5.

However, this specification shall not apply to the wires having diameter less than
0.20 mm, and the rolled wires, ribbons and sheets having a thickness less than 0.5 mm.

Table 5 Mechanical property

Tensile strength Elongation
MPa %
410 to 540 25 min.

5.7 Conductor resistance and its tolerance

5.7.1 Conductor resistance The wires, rolled wires, ribbons and sheets shall be
tested according to 8.2.6, and the conductor resistance of the specified size of wires and
rolled wires shall be respectively as given in Attached Table 2 for wires and Attached
Table 4 for rolled wires. No conductor resistance of ribbons and sheets is specified.

The conductor resistance with dimensions other than specified in the Tables shall
comply with the value derived from the formula in 8.2.6 using the dimensions sub-
ject to the agreement between the parties concerned.

5.7.2 Tolerances of conductor resistance The tolerance of conductor resistance
of a wire shall comply with the specifications in Attached Table 2 and the tolerance
of conductor resistance of a rolled wire shall comply with the specifications in At-
tached Table 4.

The tolerances of conductor resistance with dimensions other than specified shall
comply with the specifications in Attached Table 7 for wires, and Attached Table 8
for rolled wires.

6 Dimensions and tolerances Dimensions and tolerances of the wires, rolled
wires, ribbons and sheets shall be tested according to 8.2.7 and comply with the speci-
fications in Attached Tables 2, 3, 5 and 6 respectively. However, the diameter of
wire, and the thickness and width of rolled wire, ribbon and sheet with dimensions
other than specified may be determined, for the time being, by an agreement be-
tween the parties concerned. In this case, the dimensional tolerances shall comply
with the specifications in Attached Tables 9 and 10.

7 Manufacturing method Wires, rolled wires, ribbons and sheets shall, after drawn
or rolled, be annealed at appropriate temperature and in appropriate atmosphere.

8 Tests

8.1 Standard atmospheric conditions for testing The tests of 8.2.2, 8.2.5, 8.2.6
and 8.2.7 shall be carried out at ordinary temperature as specified in JIS Z 8703.

8.2 Testing methods

8.2.1 Chemical analysis The chemical analysis of chemical composition shall be

carried out in accordance with JIS H 0321 and JIS H 1413.
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