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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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ISO 2232:2022(E)

Introduction

This document was developed in response to a worldwide demand for a specification giving minimum
requirements for round non-alloy steel wires for general purpose, large diameter and mine hoisting
wire ropes.

As in previous editions, this edition of ISO 2232 specifies metric sizes and grades of wire for the more
common diameter and grades of wire.

© IS0 2022 - All rights reserved v
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INTERNATIONAL STANDARD 1SO 2232:2022(E)

Round non-alloy steel wires for general purpose wire
ropes, large diameter wire ropes and mine hoisting wire
ropes — Specifications

1 Scope

This Hocument specifies round non-alloy steel wires used in the manufacture of gengral purpose
and large diameter ropes to according to ISO 2408:2017 and mine hoisting wire ropes’jaccording to
[SO 3154:1988.

It spefifies:

— the dimensional tolerances;

— the mechanical characteristics;

— the required conditions for any coatings;

— the conditions of sampling, control and terms of acceptance.

It appllies to round, bright, zinc (Zn) or zinc/aluminium (ZnyAl) alloy coated wires of quality A or quality
B and| of nominal diameters from 0,2 mm to 7,0 mm.

It dogs not apply to steel wire taken from manufagtured ropes.
It dogs not apply to wire for steel wire ropes for special applications, such as:
— rppes for aircraft controls;

— roppes for aerial ropeways;

|
~

bpes for lifts;

|
~

bpes for prestressed concrete;

|
-

bpes for conveyar-belts.

2 Normativereferences

The fpllowing documents are referred to in the text in such a way that some or all of their content

constjtutes requirements of this document. For dated references, only the edition cited applies. For
undatied=references, the latest edition of the referenced document (inr‘]nr]ing any nmﬂndmnnts) applies_

ISO 1460, Metallic coatings — Hot dip galvanized coatings on ferrous materials — Gravimetric
determination of the mass per unit area

ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature
ISO 7800, Metallic materials — Wire — Simple torsion test

ISO 7801, Metallic materials — Wire — Reverse bend test

[SO 7802, Metallic materials — Wire — Wrapping test

ISO 16120-1, Non-alloy steel wire rod for conversion to wire — Part 1: General requirements

©1S0 2022 - All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
lot

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

[EC Electropedia: available at https://www.electropedia.org/

definite qua
manufacture

3.2

unit

coil of single
of a single l¢
single length

Note 1 to entr]

3.3
basic sampl
my
mass, expreq
wire express

3.4

size of lot
N

number give

I
1073

N=

Tity of wite of The same nominat dfameter, grade and finish, presented for contr
d under conditions which are presumed uniform

length of wire of which the mass or length is variable or fixed, or variable or fixed qu
ngth of wire which is wound on a bobbin with flanges, or variablecor fixed quantif]
of wire which is wound of a cardboard centre; known as a cheese @otnd coil

y: Unit can also be called as unit of product.

ing unit

sed in kilograms, having by convention a value equal to 100d, d being the diameter
ed in millimetres

h by the formula below

n

Xmq

he mass of the lpt {3°1) in tonnes and m; is the basic sampling unit (3.3) in kilograms,

ce, by convention my =100d ;

he nominal'diameter of the wire, it follows that

m 10m

I and

hntity
y of a

of the

10°3x100d d

3.5
test piece

length of wire sufficient for one test of one characteristic

3.6
testlength

length of wire sufficient to provide all the test pieces (3.5) needed for one test of all characteristics

3.7
sample

all test lengths (3.6) intended to provide information on the lot (3.1)

© IS0 2022 - All rights reserved
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size of sample

n
numb

39

er of test lengths (3.6)

defect
non-conformance of the result of a test with the requirement for a characteristic

3.10

defective length

testle

ngth (3.6) showing one or more defects (3.9)

4 Wire characteristics

41
Wireg
The f}

Wher
applie

4.2

4.2.1

The n|
basis

4.2.2

The 4
accor

4.3

The arithmetic differénce between the two measurements of the diameter shall not be m

the tg

General conditions of manufacture
shall be manufactured from steel according to the requirements of 1SO 16120-1.
nished wires shall not show superficial defects (e.g. defective length) detrimental to

specified, the wires shall be supplied with a zinc coatifig) or Zn/Al alloy coating,
d by the hot dip or the electrolytic process.

Diameter

Nominal diameter d

on which the values of all characteristics are determined for acceptance of the wire.

Actual diameter

ctual diameter of the wire is the arithmetic mean of the two measurements ca
Hance with 7.1. It shall Be within the limits of tolerance specified in Table 1.

Ovality of the wire

lerance speeified in Table 1.

their use.

as required,

ominal diameter of the wire in millimettes is that by which the wire is designated. It shall be the

rried out in

pre than half

© IS0 2022 - All rights reserved
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Table 1 — Tolerances on diameter

Dimensions in millimetres

Nominal wire diameter Nominal wire di-
d Tolerance on diameter ameter Tolerance on diameter
d
[mm] Bright wires and [mm] Zn or Zn/Al alloy
Zn or Zn/Al alloy coated coated wires
wires quality B quality A

0,2<d<0.3 +0,008 03d<0,5 +0,025
0,3=<|d<0,5 +0,01 05<d<1,0 +0,03
0,5=)d<0,8 +0,015 1,0sd<17 +0,04
0,8=<ld<1,0 +0,015 1,7<sd<2,1 40,05
1,0<ld<1,8 +0,02 21<d<28 #0,06
1,8<ld<2,8 +0,025 2,8<d<4,0 +0,07
2,8<|d<5,4 +0,03 40sd<54 +0,08
54<|d<70 +0,04 54<d<6,75 +0,09

6,75<d<7,0 +0,10

4.4 Type
This specific

5

standard duty - wire is specified for general purpose and large diameter ropes;

high duty- wire is specified for demanding applieations such as mine hoisting ropes.

Tensile grades

5.1 Genenal

htion provides details on two types of wire:

— 1770 M
— 1960 M
— 2160M

1 570 MPra for wires of all classes, quality A and B

a for wires ofall-classes, quality A and B
a for wiresof all classes, quality A and B

a forbright wires and zinc or Zn/Al alloy coated wires, quality B

— 2 260 MPaAor bright wires and zinc or Zn/Al alloy coated wires, quality B

— 2360 MPa for bright wires and zinc or Zn/Al alloy coated wires, quality B

These nominal values are the lower limits of strength. The upper limits are equal to the lower limits

plus the tolerances specified in Table 2.

The tensile test shall be performed in accordance with 7.2.

NOTE Other tensile grades can be used by agreement between the manufacturer and the supplier.

© IS0 2022 - All rights reserved
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Table 2 — Upper limit tolerances for all tensile grades

ISO 2232:2022(E)

Nominal wire diameter, d

Tolerance on tensile grade

[mm] [MPa]
0,2<d<0,5 390
0,5sd<1,0 350
1,0sd<1,5 320
1,5sd<2,0 290
2,0<d<3,5 260
3,5<d=<70 250

5.2

The wire shall withstand, without breaking, the minimum number of reverse bends specif

or4f

Reverse bend strength

for the various wire diameters is also specified.

The rgverse bend strength test shall be in accordance with 7.3.

ed in Table 3

r the appropriate type, diameter, tensile grade and finish. The radius-of eurvature offthe supports

If the|tensile grade of a wire lies between two tensile grades givenin Tables 3 and 4, then the number of
reverfe bends for the next upper tensile grade shall be chosen:

Table 3 — Minimum number of reverse bends for standard duty wire for general purpose and
large diameter ropes
Bright and Zn or Zn/Al alloy coated wire qual- | Zn or Zn/Al alloy coated
Nomjinal wire | Radius of curva- ity B wire quality A
diameter ture of supports Tensile strength grade [MPal Tensile S[tl\r;[e?ag]th grade
d|[mm] [mm] 1570) 1770 | 1960 | 2160 | 2260|2360 | 1570 1770 | 1960
0,29d<0,25
0,25|sd < 0,3
0,3kd<04
04kd<0,5
0,54d<0,55 175 15 14 13 12 11 10
0,55|<d < 0,6 14 13 12 11 10 9
0,6 §d < 0,65 12 11 10 9 8 7
0,65|<d <0,% 11 10 9 8 7 6
0,7 44d<6,75 2,5 17 16 15 14 13 12 13 1 11
0,75=¢<6;8 16 15 +4 13 12 +H 12 10
0,8<d<0,85 14 13 12 11 10 9 11 10 9
0,85<d<09 13 12 11 10 9 8 10 9 8
09<d<095 12 11 10 9 8 7 9 8 7
095<d<1,0 11 10 9 8 7 6 8 7 6
1,0sd<1,1 3,75 18 17 16 14 13 12 15 14 12
1,1sd<1,2 17 16 15 13 12 11 14 13 11
1,2=<d<1,3 16 15 14 12 11 10 12 11 9
1,3sd<14 14 13 12 10 9 8 10 8 7
14=<d<1,5 12 11 10 9 8 7 8 7 6
1,5sd<1,6 5 15 14 13 12 11 10 11 10 9
© IS0 2022 - All rights reserved 5
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Table 3 (continued)

Bright and Zn or Zn/Al alloy coated wire qual- | Zn or Zn/Al alloy coated
Nominal wire | Radius of curva- ity B wire quality A
diameter ture of supports Tensile strength grade [MPa] Tensile s[t;'/le;la%th grade
d [mm] [mm] 1570 | 1770 | 1960 | 2160 | 2260|2360 | 1570 1770 | 1960
1,6 <d<1,7 14 13 12 11 10 9 10 9 8
1,7<d<1,8 12 11 11 10 9 8 9 8 7
1,8<d<19 11 10 10 8 7 6 8 7 6
19=sd<2, 10 9 9 7 6 5 [ 5
2,0<sd<2,] 7,5 16 15 14 12 11 10 13 12 11
2,1<d<2,2 15 14 13 11 10 9 12 11 10
2,2<d<2/4 14 13 12 10 9 8 11 10 9
2,4<d<2,5 13 12 11 9 8 7 10 9 8
2,55d<2,6 12 11 10 8 7 6 9 8 7
2,6 <d<2,7 11 10 9 7 6 5 7 6
2,7<d<29 10 9 6 5 6 5
29=<d<3,0 9 6 5 6 5 4
3,0=sd<3,1 10 14 13 12 10 9 10 9 8
3,1 <d<3,2 13 12 11 9 8 9 8 7
3,2<d<3,3 12 11 10 8 7 8 7 6
3,3<d<34 11 10 9 7 6 8 7 6
3,4<d<3,5 10 9 8 6 7 6 5
3,5sd<3,6 9 8 7 5 6 5 4
3,6 sd < 3,7 8 7 6 5 5 4 3
3,7<d<3,8 7 6 5 4 4 3 3
3,8<d<39 7 6 5 4 4 3 3
39<d<4,0 6 5 4 3 4 3 3
4,0<d < 4,2 15 4 10 9 8 7 6 5
4,2<d<44 10 9 8 6 5 4
4,4<d<4,4 9 8 7 5 5
4,6 <d < 4,8 8 8 6 5 4
4,8<d<5,0 7 7 5 4 4
50=<d<5,2 6 6 4 3 3
52s<d<5,4 5 5 3 3
54<d<5, 4 4 2 2
56 <d<5,8 4 4 2 2
58=<d<6,0 3 3 2 2
6,0=<d<6,25 20 8 6 4 3
6,25<d<6,5 6 3
6,5<d<6,75 5 2
6,75<d<7,0 3 2

6 © IS0 2022 - All rights reserved
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Table 4 — Minimum number of reverse bends for high duty wire

. . Radius of Bright and Zn or Zn/Al alloy coated wire quality | Zn or Z_n/Al allpy coated
No&ril;rlrflét\évrlre curvature of B - Y\;lretquah;}ll A -
supports Tensile strength grade [MPa] ensiie s[l\r/[e;la% grade
d [mm] [mm] 1570 | 1770 [ 1960 [ 2160 | 2260 | 2360 | 1570 [ 1770 | 1960
0,2<d<0,25
0,25<d<0,3
0,3sd<04
0,4<d<0,5
0,5kd<0,55 18 17 16 15 14 13
0,55<d<0,6 16 15 14 12 12 11
0,6d<0,65 L7 13 12 11 10 10
0,65<d<0,7 12 11 11 9 8 8
0,7kd<0,75 20 19 18 16 14 13 14 13 12
0,7$<d<0,8 18 17 16 14 13 12 13 12 11
0,8k d<0,85 17 16 15 13 n 10 12 11 10
085=<d<09 23 15 14 13 11 10 9 12 11 10
09k d<0,95 14 13 12 10 9 8 11 10 9
09%=<d<1,0 14 13 12 9 8 7 11 10 9
1,00sd<1,1 19 18 17 15 14 13 16 15 14
1,1sd<1,2 18 17 16 14 13 12 15 14 12
1,2lsd<1,3 3,75 17 16 15 13 12 11 13 12 10
1,3<d<1,4 15 14 13 11 10 9 11 10 9
1,4<d<15 13 12 11 10 9 8 10 9 8
1,5<d<1,6 16 15 14 13 12 11 13 12 11
1,6<d<1,7 15 14 13 12 11 10 12 11 10
1,7lsd<1,8 5 14 13 12 11 10 9 11 10 9
1,8<d<19 13 12 11 9 8 7 10 9 8
19|sd<2,0 12 11 10 9 7 6 9 8 7
2,0sd<2,1 17 16 15 13 12 11 14 13 12
21{sd<2,2 16 15 14 12 11 10 13 12 11
2,sd<24 15 14 13 11 10 9 12 11 10
24 <d <255 7,5 14 13 12 10 9 8 11 10 9
2,5<d%<2,6 13 12 11 9 7 10 9 8
2,6lsd<28 12 11 10 8 7 6 9 3 7
2,8<d<3,0 11 10 9 7 6 7 6
3,0sd<3,2 15 14 13 11 10 11 10 9
32sd<34 13 12 11 9 9 10 9 8
34<d<3,6 10 12 11 10 9 9 8 7
3,6<d<3,8 10 7 8 7 6
3,8<d<4,0 8 7 6 5 7 6 5

©1S0 2022 - All rights reserved 7
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Table 4 (continued)
. . Radius of Bright and Zn or Zn/Al alloy coated wire quality | Zn or Z_n/Al allgy coated
Nominal wire B wire quality A
diameter curvature of . Tensile strength grade
supports Tensile strength grade [MPa] [MPal
d [mm] [mm)] 1570 [ 1770 | 1960 | 2160 | 2260 [ 2360 | 1570 | 1770 | 1960

4,0sd<4,2 12 11 10 9 9 8 7
42<d<44 11 10 9 8 7 6
44<d<4,6 10 9 8 7 7
46<d<48 9 8 7 6 6
4,8<d<5,p 15 8 8 6 5 5
50=<d<5,p 7 7 5 4 4
52<d<54 6 6 4 4
54<d<5,p 5 5 3 3
56<d<5,B 5 5 3 3
58=<d<6,p 4 4 3 3

6,0 <d<6,45 9 7 5 4

6,25<d < 6|5 7 4

6,5<d<6,45 20 6 3

6,75<d<70 4 3

5.3 Torsignal strength

The wire shdll withstand, without breaking, the minimum number of torsions specified in Table b or 6
for the apprdpriate type, diameter, tensile grade and'finish.

The test shalll be in accordance with 7.4.

If the tensile|grade of a wire lies between two tensile grades given in Tables 5 and 6, then the numper of
torsions for fhe next upper tensile grade shall be chosen.

Table 5 —

diameter ropes

Minimum number of torsions for standard duty wire for general purpose and large

Zn or Zn/Al alloy coated wWire
Bright and Zn ot Zn/Al alloy coated wire quality B quality A

Nominal wife Nominal wire | Tensile grades | Nominal wire Tensile grades

diameter Tensile grades [MPa] diameter [MPa] diameter [MPa]

d [mm] 1570({1770|{1960|2 160 d [mm] 2260 | 2360 d [mm] 1570({1770{1960
0,2<d<0,!
0,55sd<1,0 30 | 28 | 25 | 23 0,55sd<1,0 21 19 07sd<1,0 21 | 19 | 17
1,0sd<1,3 29 | 26 | 23 | 21 1,0<d<1,3 19 17 1,0sd<1,2 20 | 18 | 13
1,3sd<1,8 28 | 25 | 22 | 20 1,3sd<1,8 18 16 1,2<d<1,8 18 | 15 | 10
1,8<d<2,4 27 | 24 | 21 | 19 1,8<sd<2,4 17 15 1,8sd<2,4 17 | 14 9
2,4<d<3,0 26 | 23 | 20 | 18 24<d<3,0 16 14 24<d<3,0 15 | 12 7
3,0sd<3,5 25 | 21 | 18 | 16 3,0sd<3,5 14 3,0sd<3,5 12 8 5
3,5sd<3,7 24 | 20 | 16 | 14 35sd<37 10 6 5
37<d<3,8 23 | 19 | 15 | 13 37<d<3,8 8 6 5
3,8<d<4,0 22 | 18 | 14 | 12 3,8sd<4,0 7 6 4
4,0sd<4,2 21 | 17 | 13 | 11 4,0<d<4,2 6 6 4

© IS0 2022 - All rights reserved
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Table 5 (continued)
Zn or Zn/Al alloy coated wire
Bright and Zn or Zn/Al alloy coated wire quality B quality A
Nominal wire Nominal wire | Tensile grades | Nominal wire Tensile grades
diameter Tensile grades [MPa] diameter [MPa] diameter [MPa]

d [mm] 1570{1770{1960|2 160 d [mm] 2260 | 2360 d [mm] 1570|1770(1960
42<d<44 19 | 15 | 11 42<d<44 6 5 4
44<d<4,6 18 | 14 | 10 44<d<4,6 6 5
4,6 <d<4,8 16 12 8 46<d<48 5 4
4,850 =% Tt 7 18054 7% 3
50|<d<5,2 14 | 11 7 54<d<5,6 3 2
52|sd<54 12 | 10 56<d<6,25 2 2
54|<d<5,6 10 8 6,25 < d=.7,0 2
5,6|<d<6,0 8 6
6,0lsd<6,5 5
6,5|<d <70 4

Table 6 — Minimum number of torsions for high duty wire for mine hoisting yopes
. ) . Bright and Zn or Zn/Al alloy coated-wire Zn or Zn/Al alloy cojated wire
NomlnaL\tAél:e diam- quality B quality A
Tensile strength grade [MP3] Tensile strength grdde [MPa]
d [mm] 1570 | 1770 | 1960 | 2160,y 2260 | 2360 1570 1770 1960
0,2<d<0,5

0,5<d<1,0 35 33 27 25 23 21 23 21 19

1,0<d<1,3 33 31 26 24 22 20 21 19 17

1,3<d<1,8 32 29 25 23 21 18 20 18 16

1,8<d<2,4 30 28 23 21 19 16 19 16 14

2,4<d<3,0 28 25 21 20 18 15 16 13 12

3,0<d<3,5 27 23 20 19 16 13 10 8

B,5sd<3,7 26 22 18 16 13 9 7

3,7<d<4,0 24 20 17 15 12 8 5

1,0 <d<4,2 23 19 15 13 10 7 5

4,2 <d < 4,4 22 18 14 12 8 6 4

4,4 < d<4,6 20 16 12 7 6

1,65 d< 4,8 18 14 10 6 5

U8<d<50 16 13 9 5 4

50=<d<5,2 15 12 8 4 3

52<d<54 14 11 4 3

54<d<5,6 12 10 3

56<d<6,0 7

6,0sd<6,5 6

6,5=d<70 5

©1S0 2022 - All rights reserved 9
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5.4 Zinc or Zn/Al alloy coating

Two qualities of zinc or Zn/Al alloy coatings are recognized:

— quality B, normal coating, for tensile grades 1 570 MPa, 1 770 MPa, 1 960 MPa, 2 160 MPa, 2 260 MPa,
and 2 360 MPa for all wire diameters;

— quality A, thick galvanization coating, for tensile grades 1 570 MPa, 1 770 MPa, and 1 960 MPa for
all wire diameters.

The zinc coating process is not specified.

£

The quality pfthecoating s defimed by the TmimimmumT rassof ZITc, 1T BranTs per Square meler, as
specified in Table 7. The test shall be performed in accordance with 7.5.
NOTE When assessing the amount of coating, it is possible that some loss will occur during the/subs¢quent
rope spinning|process.
Other alloy cpatings are available as agreed by customer and supplier.
The composition of two approved Zn/Al alloys are provided in Table C.1 and coating performance finder
salt spray tegting is provided in Table C.2.
Tablg 7 — Minimum mass of Zn or Zn/Al alloy for standard-duty and high duty wire
Nominal diameter of Minimum mass of Znyor Zn/Al alloy
wirg, d [gfin?]
[mm] Quality B Quality A
0,204 <0,25 20
0,25sd<0,40 30
0,40 <d < 0,50 40 85
0,50<d<0,60 50 100
0,60=<d<0,70 60 115
0,70=<d<0,80 60 130
0,80=d<0,90 70 145
0,90 =<d<1,00 70 155
1,00=d<1,20 80 165
1,204 <1,40 90 180
1,40 <d< 1,65 100 195
1,65<d<1,85 100 205
1,85 <d < 215 115 215
2,15 <dq<2)50 125 230
2,50=<d<2,80 125 245
2,80 =d<3,20 135 255
3,20=d <3,80 135 265
3,80 <d<4,40 135 275
4,40<d<5,20 150 280
520<d<700 160 290
6 Sampling

Samples for testing shall be taken in accordance with Table 8, unless other methods of sampling have
been agreed between purchaser and supplier.
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Test lengths shall be long enough for the tests and check tests to be carried out.

Table 8 — Sampling

Size of lot Size of sample Number of failures Number of failures for
N nd for conformity nonconformity

2<N<15 8 0 1
16 <N<50 13 0 1
51<N<90 20 1 2

91<N<150 32 1 2

151 <N <280 50 2 1

281 <N <500 80 3 4

a  Iffthe size of the lot is less than n, a test shall be carried out on each unit.

7 1

7.1

The actual diameter shall be determined from two measureménts in two perpendicular

the s4

7.2

The t
than
the 1d
grips
of the

In cas
with

7.3

The t
speci

7.4
The t

ests

Measurement of actual diameter

me section and on the same diametrical plane.

Tensile test

directions in

ensile test shall be carried out in accordance with [SO 6892-1. The rate of stressing may be greater

that specified in ISO 6892-1, in view of thexmimber of tests on wire involved in the |nspection of

testing machine is 100 mm.

e of dispute, the tensile test shall be performed strictly in accordance with ISO 6892-1
regard to the rate of stressing,

Reverse bend test

st shall be carried out in accordance with ISO 7801, with the radius of curvatursg
ied in Tables 3.and 4.

Torsion test

bst/shall be carried out in accordance with ISO 7800, with the number of torsiong

Table

5 57and 6.

t. However, it shall not exceed a rate producing an elongation of 25 % of the distance between
within 1 min. The length of the test piece shall preferably be such that the distance between grips

particularly

of supports

specified in

A length of 100d for the test piece between grips is preferred. If this length cannot be adopted, an
alternate length shall be chosen at the wire manufacturer’s discretion. In this case, the minimum
number of torsions which the wire shall withstand shall be proportional to the number specified in
Tables 5 and 6, for a test length of 100d.

7.5

Inspection of zinc or Zn/Al alloy coating

The determination of mass of coating shall be carried out in accordance with Annex A. For wires of
quality A and B, an adhesion test shall be carried out in accordance with Annex B.

© IS0 2022 - All rights reserved
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8 Certificate

8.1 General

According to

the purchaser’s order, one of the following control documents may be established.

8.2 Certificate of conformity

By this certificate, the manufacturer acknowledges that the conditions as specified in purchaser’s order

are fulfilled.

8.3 Full \AJOI'kS certificate

This certific
document.

8.4 Certif]

In particulay
the presence]
of acceptanc

9 Markirn

Each deliver}
clearly indic:

ite shall give the results of tests carried out by the manufacturer in accordance wit

cate of acceptance

cases, when requested by the purchaser, tests may be undertaken after manufact

h this

ire in

of the purchaser or his representative. The test results shallbe-provided in the certificate

e, which is equivalent to a full works certificate.

g

 unit shall be marked and identified by a durablelabel securely fixed to each coil or b
iting at least the following:

b of the manufacturer or supplier;

ations relative to the wire (diametet;surface condition, tensile grade and mass or |
ery unit);

ber of the customer’s order;

ber of the bobbin or coil(

ation to be supplied by the purchaser
br shall indic¢ate with the order:
e to thissdecument;

nal‘diameter of the wire;

obbin

ength

a) thenam
b) the indig
per deliy
c) thenum
d) thenum
10 Inform
The purchas
a) referenc
b) the nom
c)
d)
e) thetype
f)
12

the surface finish (bright, zinc or Zn/Al alloy coated);

the tensile grade of the wire;

of certificate to be supplied by the manufacturer;

the mass or length of the delivery unit.
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(normative)
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Determination of mass of zinc or Zn/Al alloy deposited per unit of

A1l

surface area

General

Two 1nethods are recognized: the gravimetric method described in ISO 1460 andtheé g4

meth

hd described in A.2.

The gas volumetric method is the easiest to carry out. In case of disputef however, the

meth

A2

bd in ISO 1460 shall be used.

Gas volumetric method

A.2.1 Principle

The ¢

pating of a test specimen of wire of given dimensions is dissolved in a hydrochloric

The rhass of coating dissolved is determined by measuring the volume of hydrogen rel

disso
deter

mined in this way to the surface area of thetest specimen measured after dissolving

the mfass of zinc or zinc and aluminium deposited per unit surface area is obtained.

A.2.2 Reagents

A.2.2

A.2.2

1 Hydrochloric acid, solution of suitable concentration.

2 Inhibitor, for example;, hexamethylene tetramine, antimony chloride or antimon

A.2.3 Apparatus

The a

©ISO

pparatus used'consists of the following elements (see Figure A.1).

s volumetric

gravimetric

hcid solution.
pased during

ution of the coating (gas volumetric method). By relating the mass of zinc or zinc and aluminium

r the coating,

y oxide.
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a  Tapa.
b Tapb.

Figure A.1 — Apparatus for the gas volumetric method

A.2.3.1 Tube, graduated in millilitres at least, with a tap a and b at each'end.

A.2.3.2 Flask, with a nozzle near the bottom connected by a rubber tube to a nozzle near the bpttom
of the gradugted tube.

A.2.3.3 Bejker, for holding the test specimen after removal of the coating.

A.2.4 Preparation of test specimens

After carefullly straightening the sample of wire, test specimens shall be cut to a length of:
— 300 mm|for wires of less than 1 mm in diameter;

— 150 mm|for wires of 1 mm to 1,49'mm in diameter;

— 100 mm/|for wires of 1,5 mm.to B mm in diameter;

— 50 mm fpr wires of more‘than 3 mm in diameter.

NOTE Tegt specimens.more than 100 mm long can be cut into several pieces of approximately equal |ength
prior to inserfjion into thie,graduated tube.

A.2.5 Prodedure

. 1 1 1 1 1 1 £ 1 £1 1 £:11 1 el 1 1 1.1 . =1 .
With tap bc 0s5¢ed, UtIE gradudiced tube dIiid pdrt O tIE TId5K 41 TIed WILIT TyUrociioric dcia SO ution

(A.2.2.1) containing a suitable inhibitor (A.2.2.2).

The level of the liquid in the graduated tube (A.2.3.1) is raised to just under tap a by raising the acid
reservoir flask (A.2.3.2). The level in the tube and flask should be the same.

After introducing the test specimen into the graduated tube, tap a is closed and the hydrogen released
by the action of the acid on the coating is allowed to accumulate in the upper part of the graduated tube.

When hydrogen is no longer released, the flask is lowered in relation to the graduated tube to bring the
levels of the solution in the tube and the flask into the same plane. The position of the meniscus of the
liquid in the tube then indicates the volume of the hydrogen released.

The remaining part of the solution contained in the graduated tube is collected in the flask by placing
the flask on a table and opening tap a.
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