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JAPANESE INDUSTRIAL STANDARD JIS

Testing methods for steel tire cords G 3510-1992

1. Scope

This Japanese Industrial Standard specifies the testing methods for steel
tire cords (hereinafter referred to the "cords').

Remarks: Applicable Standards to this Standard are the following:
JIS B 7502-Micrometer Callipers for External Measurement
JIS B 7721-Tensile Testing Machines

JIS K 0119-General Rules for X-Ray Fluorescence Spectrometric
Analysis

JIS K 0l21~General Rules for Atomic Absorption Spectrochemical
Analysis

2. Definitions
For the purposes of this standard, the following definitions apply:

(1) element wire Single wire composing a cord.

(2) strand Small cord made by twisting several element wires.

(3) steel tire cords Cord composed of one or plural strands.

(4) core Element wire or strand to be used as the centre in the cord.

(5) 4inner sheath Layer of the element wires of the core and the surface
layer, or of the element wires lying midway of the strand, or of the
strand. This shows the midway layer of three layer construction of
34+ 9 + 15 and the like.

(6) outer sheath Layer of the element wires or the strands, which lie on
the surface of cord.

(7) lapping Element wires wound on the cord spirally.

(8) cord diameter Diameter of the circumscribed circle of cord.

Informative
reference: There are the cases including lapping and the case exclud-
ing it (mm).

(9) diameter of element wire Diameter of element wire (mm)

(10) twisting direction Direction in which the cord, strand or lapping is
twisted. This direction is expressed by S or Z as shown in Fig. 1.
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Fig. 1. Twisting direction
S-shaped twist Z-shaped twist

(11) pitch of twist Length which the cord, the strand or the lapping can
be twisted by one time (mm).

(12) cutting load Maximum load required for cutting the cord (N).

(13) overall elongation at cutting time Elongation percentage at the time
when the cord is cut. (Z).

(14) unitary mass Mass per 1 m in length of cord (g/m).

(15) composition of plating Ratio of mass of the copper and zinc which
have been plated on the surface part of the element wire or the cord.
This is usually shown by percentage of copper (%).

(16) amount of plating Mass of copper and zinc which have been plated on
the surface part of the element wire or the cord, per 1 kg in mass of
the element wire or the cord (g/kg).

(17) flare Longitudinal length of the loose part of the tip of cord at the
time when cutting the cord by metallic cutter (mm).

(18) residual torsion Number of revolutions per specified length which the
cord itself has when one end of the cord has become free. In the case
where the cord rotates in the direction in which the twist of the outer
sheath begins, that direction is shown by '"+" and the opposite direc-
tion is shown by "-".

(19) straightness Degree of bending which the cord has when placing the

cord freely.

3. Test items

The test items shall be as follows:

(1)
(2)
(3
(4)

Diameter of cord
Diameter of element wire
Pitch of twist

Cutting load and overall elongation at the cutting time
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(5) Unitary mass
(6) Composition of plating and amount of plating
(7) Flare
(8) Residual torsion
(9) Straightness

4, Construction of cord and marking of twist

4,1 Marking of construction of cord The construction of the cord shall be
marked according to the following construction describing formula.

Further, examples of marking of construction of cords are shown in
Table 1,

NXFXD+NXFXD+NXFXD+FxD

where N : number of strands
F: number of element wires
D: nominal diameter of element wires (mm).

Remarks: 1. The above formula indicates each construction from the
most inside layer toward the outside layer in the order of
core, inner sheath, outer sheath and lapping and each
layer is divided by the symbol "+".

2. When N or F is 1, these ls may be omitted.
Example: 1x4x0.,25+4x0,25

3. When or more than two continuous layers are equal in element
wire diameter, that element wire diameter may be written in
only the last layer. Provided that the lapping is separately
written. -

Example: 1x3x0,15+5%x7x0.154+1x0.15>3+5x7x0.15
+0.15

4, When the core and the layer adjacent to it are composed
of the same strands, these may be marked in total sum.

Example: 1xX4%x0,1754+6x4x0.175>7%4x%x0.175
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Table 1. Example of marking of the cord construction
Construction Marking Construction Marking
40,25 3x0,20+6x0,38
or or
1x4x0.25 1x3%0,20+6x0.38

7Xx4x0,175+0.15 3+9+15%x0,175+0.15

or or
7x4x0.175+1x0.15 1x3+9+15%X0,175+1x0.15
or

1x4+6Xx4x0.175+1x0.15

3+5X7x0,15+0.15
or
1X3+5X7x0.15+1X0,15

4,2 Marking of twist The twist direction and twist pitch shall be marked
by "/" in accordance with the order which moves from the core toward the
outside layer.

Example: 7X4x0,1754+0.15 ............ Construction
S/Z/S viviieiiiesnessssssassss Twist direction
10/20/3.5 veueresensenessassss Twist pitch
§10/220/83.5 ..vvivinnn teseasss Where the twist direction and
the twist pitch are marked
simultaneously.

5. Sampling method

The sampling method shall be as follows: After removing the part likely
to impair the intended test item from the cord wound on the reel, take the
cord having the required length corresponding to the test item.

Take care sufficiently not to touch the sample directly with bare hands
in this case.

Keep the sample under conditions free from corrosion and stains due to
the outside air.
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