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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Non-parallel steel wire and cords for tyre reinforcement

1 Scope

This document specifies the definition and requirements of non-parallel steel wire and cords for tyre
reinforcement.

2 lLIormative references

The
cons
undg

ISO

following documents are referred to in the text in such a way that some oxall of t
fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including dny’amendme

2859-1, Sampling procedures for inspection by attributes — Part 1.(Sampling scheme

acceptance quality limit (AQL) for lot-by-lot inspection

ISO 3951-1, Sampling procedures for inspection by variables — Part-1: Specification for sin
plang indexed by acceptance quality limit (AQL) for lot-by-lot inspéction for a single quality c
and ¢ single AQL

ISO 3951-2, Sampling procedures for inspection by variables — Part 2: General specificati
sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection of indepen
charqcteristics

ISO 3

951-3, Sampling procedures for inspection bywariables — Part 3: Double sampling schemg

acceptance quality limit (AQL) for lot-by-lot inspection

ISO 3
by ad
3
Fort
[SO 4
— 1
— 1
31

951-5, Sampling procedures for inspéction by variables — Part 5: Sequential sampling p
ceptance quality limit (AQL) for inspection by variables (known standard deviation)

Terms and definitions

he purposes of this,document, the following terms and definitions apply.
nd IEC maintajnterminological databases for use in standardization at the following g

EC Electropedia: available at http://www.electropedia.org/

SO Online’browsing platform: available at https://www.iso.org/obp

heir content
applies. For
hts) applies.
5 indexed by

gle sampling
haracteristic

bn for single
dent quality

bs indexed by

lans indexed

ddresses:

fila

hoant

TCTIT

metal fibre with a metallic alloy coating used as an individual element in a strand (3.2) or cord (3.3)

3.2

strand
group of filaments (3.1) combined together to form a unit product for further processing

3.3
cord

formed structure composed of two or more filaments (3.1) when used as an end product, or a
combination of strands (3.2) or filaments and strands

3.31
single-strand cord

cord

© ISO

(3.3) formed by twisting two or more filaments (3.1) together
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3.3.2

M+N type cord

cord (3.3) formed by twisting a number of non-concentric filaments (3.1) around a number of parallel

filaments

Note 1 to entry: The cross-section is not round and varies along the length.

3.3.3
layer cord

cord (3.3) formed by adding layers around a core

Note 1 to entpy_The layvers can be filaments or strands

3.3.4

multi-strand cord
cord (3.3) formed by twisting two or more strands (3.2) together

3.4
wrap

filament (3.1) wound helically around a steel cord (3.1)

3.5

direction of lay
helical disp¢sition of the components of a strand (3.2) or cord

Note 1 to entry: The strand or cord has an “S” or left-hand lay, when. held vertically, if the spirals aroun|d the

central axis df the strand or cord conform in direction of slope to thecentral portion of the letter “S”.

Note 2 to entry: The strand or cord has a “Z” or right-hand lay if the spirals conform in direction of slope o the

central portipn of slope of the letter “Z”.

3.6
length of laly

axial distanfe required to make a 360° revolution of any element in a strand (3.2) or in a cord (3.3)

Note 1 to entfy: The length of lay is expressed in millimetres.

4 C(Classification

4.1 Classjfication based an tensile strength
Steel cord i supplied in levels of tensile strength (see Figure 1), designated as follows:

— NT: normal standard (or regular) tensile strength cord;

— HT: higl]l tensile strength cord;

— ST: super tensile strength cord;

— UT: ultra tensile strength cord.

© ISO 2018 - All rights reserved
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NOTH The target value is determined by agreement betwéen the manufacturer and the purchager.

Figure 1 — Tensile strength levels

Figure 1 gives the tensile strength levels of.:wet-drawn filaments. The cord breaking load 1s calculated
from| the filament number, lay length and\¢abling loss. For example, cord construction 2x0,B0ST 14/S is

calcylated by Formula (1):
H=nx(fxcosa)x(1-C) (@8]

wherte

F isthe breaking\load of cord construction 2x0,30ST 14/S, in mega pascals;
/i is the bréaking load of 0,30ST, in mega pascals;

& isthecabling angle, in degrees;

Ill is the number of filament;

C isthe cabling loss on tensile strength (e.g. 4 %).

4.2 C(lassification based on cord structure

The main classification based on cord structure is categorized by the following four structures:
— single-strand cords;

— M=+N type cords;

— layer cords;

— multi-strand cords.

© ISO 2018 - All rights reserved 3
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4.3 C(lassification based on cord type

The main classification based on cord type is categorized by the following four types:

— HE: high-elongation cord;

— OC: open cord;

— CC: compact cord;

— WC: wavy cord, a cord with filaments preformed in 2 or 3 dimensional wavy shape in order to
improve rubber penetration;

— HI: high

Another det
and the pur

impact cord.

ailed classification may be used if there is mutual agreement between the manufac
chaser.

5 Designation and ordering

A tyre cord
— cord sti

— cord ter

construction is normally defined by
ucture,

sile strength,

— cord tyjpe,

— length g

— coating

5.1 Cord

The descrip
the innerma

The full des
(N x X)

(N x X)

(N x N)

nd direction of lay, and
type.

structure

Fion of the cord structure followsthe sequence of manufacture of the cord, i.e. starting
st strand or wire and movingoutwards.

cription of the cord structure is given by the following formulas:

D+ (NxX)xD+ ([@xX)xD+D,or
D/(N x X) xXD/(N x X) x D + D for compact cords, and

D+ D

furer

with

where

N is the number of strands;

X is the number of filaments;

D isthe nominal diameter of wires, expressed in millimetres.

EXAMPLE 1

(1x3)x0,22+(1x9)x0,22+ (1 x 15) x 0,22 + 0,15.

When N or F equals 1, they should not be included.

EXAMPLE 2

3x0,22+9x0,22+15x0,22 +0,15.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=2797732f38864837a7f9d69bbeb436ad

IS0 17832:2018(E)

If the diameter D is the same for two or more parts in sequence, it shall only be stated at the end of the
sequence.

The diameter of the spiral wrap shall always be stated separately.

EXAMPLE3 3+9+15x0,22+0,15.

When the innermost strand or wire is identical to the adjacent strand or wires, the formula may be
simplified by stating only the sum of the identical components and brackets need not be used.

EXAMPLE4 0,22 +6x 0,22+ 6 x (0,22 + 6 x 0,22) becomes 7 x 7 x 0,22.

5.2

Ther
spird

5.3

See 4.3

5.4

The
innej

EXAN
3+9
5/10
5S: 13
10 S:
16 Z:
3,5S:
EXAN
7X(3
(5/1d
5S:13

Cord tensile strength

e are four levels of tensile strength: NT, HT, ST and UT as defined in 4.1. Thectensile
1 wrap is not governed by the tensile class levels.

Cord type
3

Length and direction of lay

sequence or order in the designation follows the sequenceé of manufacturing, i.e. start
'most strand and moving outwards.

1PLE 1
+ 15 x 0,175 + 0,15
16/3.5 SSZS
y length and direction of the strand 3 x0;175
lay length and direction of the strand/+ 9 x 0,175
lay length and direction of théstrand + 15 x 0,175
lay length and direction of the spiral wrap
1PLE 2
+9+15x0,176)%70,20
/16)/(5/10/\46)/38/5 SSS/ZZZ/S/Z

y length'and direction of the innermost strand 3 x 0,175

10 S:

class of the

ing with the

ayldength and direction of the innermost strand + 9 x 0,175

16 S: lay length and direction of the innermost strand + 15 x 0,175

5 Z: lay length and direction of the adjacent strand 3 x 0,175

10 Z:
16 Z:

38S:

lay length and direction of the adjacent strand + 9 x 0,175
lay length and direction of the adjacent strand + 15 x 0,175

lay length and direction of the cable

5 Z: lay length and direction of the spiral wrap

© ISO

2018 - All rights reserved


https://standardsiso.com/api/?name=2797732f38864837a7f9d69bbeb436ad

ISO 17832

:2018(E)

5.5 Coating type

There are two classic types of brass coating: high-copper coating and normal copper coating, as listed
in Table 2. More advanced metallic alloy coatings such as Cu-Zn-Co are possible.

6 Requirements

6.1 General

Specified tests are mainly conducted in accordance with internationally agreed methods for steel tyre

cords, such

s ASTM D2229-10, ASTM D2969-04, BISFA, JIS G 5510, etc.

6.2 Dimensions, mass and tolerances

6.2.1 Dia

The diamet(
in Table 5.

6.2.2 Ling

The linear
requiremen

6.2.3 Tolg
The toleran
Tolerance of
Tolerance of

Tolerance of

meter of cord

1 of the circumscribed circle of cord, in millimetres, and detailed requirements are 1

par density

Hensity, i.e. the mass of a 1 m length of cord, in gramis per metre (g/m), and det]
s are listed in Table 5.

erances

re of the cord length shall conform to Table I

filament diameter: £10 pum.
lay length: 5 %.

residual torsion of cord: +3 torsions/6 m in general.

Table 1 + The tolerance of the cord length

Cond length, L Tolerancea
m %
L<2000 0,75 %
>2 000 approximately 8 000 0,50 %
>8 000 0,25 %
a  With a minimum of #10 m.

isted

hiled

6.3 Welds and splices

Continuous lengths shall be supplied as follows:

Cord may be welded and shall withstand a minimum load as follows:

— for NT,HT cord: 40 % of the minimum breaking load of the cord;

— for ST,U

T cord and off-the-road cords: 35 % of the minimum breaking load of the cord.

An additional bending test is needed for the control of the welds.

In the case of layer cords, splicing or a simple knot filament connection can be used in lieu of welds,
except in the outer-most layer.

6
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The increase in diameter of the finished weld or splicing shall not exceed the cord diameter by more
than 10 % (or 20 %, if agreed between the manufacturer and the purchaser).

The number of cord welds shall not exceed:
— 3 per spool type BS40 or BS60;
— 6 per spool type BS80;

— 30 % of spools per box or delivery lot by agreement between the manufacturer and the purchaser
(based on 72 BS40/60 spools per box or 36 BS80 spools per box).

The {limensions of typical spool types are shown in Table 3.
6.4 | Mechanical properties

6.4.1 Breakingload and elongation at fracture

A specimen of cord is clamped in a tensile-testing apparatus under @‘defined pre-terjsion and is
subje¢cted to a constant rate of extension until the cord breaks; if the specimen has a spiral wrap, it shall
be rgmoved from the length of the specimen in contact with the clamps.

Only|clamps which do not cause fractures in the vicinity of the ctamped area shall be used.

6.4.1 Structural elongation

Strug¢tural elongation (e.g. part load elongation at 2/5°N to 50 N) is the increase in length between
definled tension levels, expressed as a percentage ofithe original gauge length.

6.5 | Technological properties

6.5.1 Straightness

The steel cord sample is put on a smooth surface on which two parallel lines 6 m long and 15 mm apart
are marked. The steel cord sample should stay between the two lines.

6.5.2 Archeight

After releasing the enid*of the specimen used for the residual torsion determination, the arc height,
expressed in millithetres, at a specified inter-distance shall be measured.

The gpecifiedinter-distance may be 300 mm or 400 mm.

6.5.3 Residual torsion

One endof aspecified tengtiT (Mormatty 6 mj of cord 1S alfowed to turn {Teety: thie mumber ol revolutions
is counted as residual torsion and the direction is noted.

6.5.4 Flare

The flare of the end of the specimen should not be more than the length of the lay or the amount which
might influence the process-ability and/or the laboratory test, such as the adhesion test.

6.5.5 Steel cord elasticity

Steel cord elasticity, expressed as a percentage, is the degree to which a cord reverts to its original form
after having been subjected to a specific bending deformation.

© ISO 2018 - All rights reserved 7
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6.5.6 Rubber penetration

Determination of the degree of rubber penetration shall be done on a rubber-embedded steel cord sample.

6.6 Brass coating

The wire should be uniformly and continuously coated with brass. The thickness and the composition
of the coating are listed in Table 2.

6.6.1 Mass fraction of brass coating

The mass of|brass coating is the mass of brass per unit of sample, expressed in grams per kilogran.

6.6.2 Thickness of coating
The relationship between the thickness (t) and the mass of brass coating (w) is expresséd,in Formulh (2):

t=0,233 x wxd (2)

where

t isthe thickness of the coating, in micrometres (pm);
d isthe diameter of the filament, in millimetres (mm);

w is the mass of brass coating, in grams per kilogram.(g/kg).

6.6.3 Composition of brass

The mass fraction of copper in the brass coating is’expressed as a percentage (see Table 2).

Table 2 — Thickness and copper mass fraction of brass coating

. Qiameter of Coating mass (w) Thickness (t) Mass fra}ction pf
Type of ¢oating filament (d) copper in brags
mm g/kg pum %
High-copp¢r coating All diameters 51,5 675%2,5
dx 0,27 0,20 +30 % 63,52+ 2,5b
Normal copper coating 0,27<d<0,32 0,24 +30 % 63,52+ 2,5b
0,32<d 0,30+ 30 % 63,52+ 2,5b

a  For anormal coppercoating, the mean value may be 63 or 64, depending on the purchaser’s specification.

b For a normal cepper coating, the tolerance may be +3,0, depending on the purchaser’s specification.

6.7 Adhesion force

The test method used shall be agreed between the manufacturer and the purchaser. The rubber
compound used shall be provided by the purchaser, together with relevant information about
vulcanization.

6.8 Constructions and properties

The main constructions of the steel cord, the typical mechanical properties and the dimensions
including the linear density, in grams per metre (g/m), are shown in Table 5.

However, the values of mechanical properties and dimensions stated in Table 5 may be changed in
accordance with an agreement between the manufacturer and the purchaser.

8 © ISO 2018 - All rights reserved
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The construction not stated in Table 5 may be manufactured in accordance with an agreem

ent between

the manufacturer and the purchaser. In this case, the mechanical properties and dimensions shall be

decided in accordance with an agreement between the manufacturer and the purchaser.

7 Sampling

For variables, ISO 3951-1,1SO 3951-2, ISO 3951-3 and ISO 3951-5 shall be used. For attributes, ISO 2859-1

shall be used.

8 Darl(ing

8.1 | General

The product shall be packed adequately to ensure safe transportation, handling“and cofrect arrival

condfitions in the purchaser’s warehouse. In that respect, the necessary precautions t
damage, deterioration, contamination of the product should be taken.

The phelf-life should be 6 months minimum and the humidity should’be less than 30 ¢
humidity threshold may be agreed upon between the manufacture anid the purchaser.

b avoid any

b. A stricter

All upnits are provided with a desiccant and a humidity indicator,*Cartons to be shipped cgn be stored

for 6/months inside a warehouse where the combination of temperature and humidity doe

s not lead to

condensation. It is recommended to condition the units at atnbient temperature before theylare opened.

If either shelf-life or humidity are exceeded, adhesion should be retested.

8.2 | Spools

Tire ford is wound on metal spools, as specified in Figure 2 and Table 3.
M
N

®0

o

0K
oL

, \ —
\(/ \\/ Vs
NN

Figure 2 — Spool dimension
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Table 3 — Examples of dimensions and mass in typical spools

Symbol Dimension and mass Type
BS40 BS60 BS80/17 |BS80/33
K Diameter of flange (mm) 255 255 255 255
L Diameter of barrel (mm) 117 117 117 177
M Overall width (mm) 167 167 329 329
N Traverse (mm) 153 153 315 315
0 Bore diameter (mm) 17 33 17 33
P Number—=diameterof-driver-hote 3431313 313 313
Q Distance driver-hole/bore (mm) 38 43 2/38+1/43 \\ﬁ3
Approximate mass (kg) 1,85 1,90 2,40 N 2,50
Approximate cord capacity (kg) 18 18 36021/ 3p

3

8.3 Packaging

The tire corld spools are packed in a waterproof carton strapped to a pall @mlts of approximiately
1 300 kg net mass. Dimensions of one unit (including pallet) are 1 Oé\mm (length) x 810 mm
(width) x 1|200 mm (height). The pallet is made of wood or plastic. S e internationally recognized

packaging styles are listed in Table 4 and Figure 3. Q
Table 4 — Example of packégl}ng
\{\v Approximate tare
Type of spools Composition N*mber of spools without pallet
)

2N kg
BS40 4x3x6 QD 72 157
BS60 4x3x6 . CF 72 161

\\\\
BS80/17 to BS80/33 4 x 3 x 3() 36 113
a) The appearance b) The internal display

Figure 3 — Example of packaging

10 © ISO 2018 - All rights reserved
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