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INTERNATIONAL STANDARD

1ISO 9975:1990(E)

Round non-alloy steel wires for locked coil mine winding

ropes — Specifications

1 Scope

This Interpational Standard specifies round non-
alloy steel|drawn wires to be used in the manufac-
ture of locked coil mine winding ropes as defined in
ISO 5614. I} specifies

— the dimlensional tolerances;
— the meg¢hanical characteristics;

— the conditions with which coatings, if any, shall
comply

— the confitions of sampling and control.

It applies fo round, bright or zinc-coated wires of
quality B gnd of nominal diameters between)1 mm
and 3,5 mm.

It does not| apply to steel wire taken\from manufac-
tured ropes.

2 Normative references

The followjng standards contain provisions which,
through reference~in this text, constitute provisions
of this Intefrpational Standard. At the time of publi-

ISO 7801:1984, Metallic materials — Wire — Reverse
bend test.

ISO 7802:1983, Metallic materials — Wire — Wrapping
test.

3 Wire characteristics

3.1 ~General conditions of manufagdture

Wire shall be made by the basic open|hearth, elec-
tric furnace, or basic oxygen steel process, or by
equivalent methods.

The finished wires shall not show duperficial or
internal defects detrimental to their use.

When specified, the wires shall be supplied with a
zinc coating applied by the hot-dip or tHe electrolytic
process. For the former case, the zinc lised shall be
99,9 % pure.

3.2 Diameter

3.2.1 Nominal diameter, d

The nominal diameter of the wire, in npillimetres, is
that by which the wire is designated. If shall be the
basis on which the values of all charafteristics are
determined for acceptance of the wire

CaﬁonY theleditions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged 1o investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 5614:1988, Locked coil wire ropes for mine
hoisting — Technical delivery requirements.

ISO 6892:1984, Metallic materials — Tensile testing.

ISO 7800:1984, Metallic materials — Wire — Simple
torsion test.

3.2.2 Actual diameter

The actual diameter of the wire is the arithmetic
mean of two measurements carried out in accord-
ance with 5.1. It shall be within the limits of tolerance
specified in table 1.

3.2.3 Ovality of the wire

The arithmetic difference between the two
measurements of the diameter shall be not more
than half the tolerance specified in table 1.
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Table 1 — Tolerances on diameter

Values in millimetres

Table 2 — Tolerances on tensile grade

. . . Tolerance on diameter Nominal diameter of wire Tolerance on tensile
Nominal diameter of wire d
d grage
d Bright and zinc-coated mm N/mm?2
wires quality B
1<d< 15 320
t<d<18 + 0,02 15<d<? 290
16<d<24 + 0,03 2<d<35 260
24<d<35 + 0,03
3.3 Tensile grades
The tensile grades of wire are
— 1570 N/mmp 3.4 Reverse bend strength
— 1770 N/mm@ The wire shall withstand, without breaking, the
minimum number, of) reverse bends spgcified in
— 1960 N/mmp table 3 for the appropriate diameter, tens{le grade
) o and finish. The)radius of curvature of the|supports
These nomingl values are the lower limits of for the variots wire diameters is also specffied.
strength. The ppper limits are equal to the lower
limits plus the folerances specified in table 2. The testshall be performed in accordance |with 5.3.

NOTE 1

Other tensile grades may be used by agree-

ment between the manufacturer and the supplier.

The test shall be performed in accordance with 5.2.

If the tensile grade of a wire lies between tw
grades given in table 3, then the number o
bends for the next upper tensile grade sha
sen.

o tensile
f reverse
| be cho-
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Table 3 — Minimum number of reverse bends

Nominal diameter of wire Radius of Minimum number of reverse bends
curvature of
d supports Bright wires and zinc-coated wires quality B
Tensile grade
mm mm N/mm?2
1570 1770 1960

1< d 14 17 18 15
11<d<1.2 16 15 14
12<d<13 3,75 14 13 12
13<d<14 12 " 10
14<d<15 10 9 8
16<d<16 14 13 12
16<d<17 13 12 i1
1,7<d< 18 5 12 10

18<d<19 10 9

19<d<? 9 8

2<d<21 16 15 14
21 <d<?272 15 14 13
22<d<?23 14 13 12
23<d<24 13 12 1"
24<d<25 _ 12 11 10
25<d<26 ' 11 10 9
26<d<27 10 9 8
27<d<?28 9 8 7
28<d<29 9 7 6
29<d<3 8 7 6
3I<d<3 13 12 1"
31 <d<3z2 12 1 10
32<d4d<33 10 11 10 —
33<d<\34 10 9 —
34<4d<35 9 8 -
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3.5 Torsional strength

The wire shall withstand, without breaking, the
minimum number of torsions specified in table 4 for
given diameter and tensile grade.

The test shall be performed in accordance with 5.4.

If the tensile grade of a wire lies between two tensile
grades given in table 4, then the number of reverse
pbends for the next upper tensile grade shall be cho-
sen.

Table 5 — Sampling

Samples for

inspection tests
for galvanized
coating

Delivery unit mechanical

tests

At both ends of
each coil

At both ends of

Production coil .
every five coils

At one end of At one end of

Table 4/ — Minimum number of torsions

Bobbins and
spools

Bvery three
bobhins or
spools

each bobbin or
spool

5 Tests

5.1 Measurement of diameter

The diameter &hall be determined [from two

Nominal diameter Minimum number of torsions
of wire
Bright wires and zinc-coated
d wires quality B
Tensile grades
mm N/mm?2
1570 1770 1960
1<d<}3 33 31 26
1,3<d<|18 32 29 25
1.8 <d <23 30 28 23
23<d4q3 28 25 21
3<d<B4 26 23 20
34 <435 24 21 18

3.6 Zinc cqating

The minimunt mass of zinc shall be 65 g/m?2.
The zinc coaling process.i§ not specified.

The inspectidn of zinc.eoating shall be performed in
accordance with 55~

measurements. in" two perpendicular din
the same .section and on the same d
plane, using*a micrometer accurate to 0,0

5.2« Tensile test

The tensile test shall be carried out in 3
with 1SO 6892. The rate of stressing may
than that specified in ISO 6892, in view 0o
ber of tests on wire involved in the inspe
batch. However, it shall not exceed a rate
an elongation of 25 % of the distance bet
within 1 min. The length of the test piece

ections in
iametrical
1 mm.

ccordance
be greater
f the num-
tion of the
producing
ween grips
shall pref-

erably be such that the distance between the grips

of the testing machine is 100 mm.

In case of dispute, the tensile test shg
formed strictly in accordance with 1SO
ticularly with regard to the rate of stressi

5.3 Reverse bend test

The test shall be carried out in accorg
ISO 7801, with the radius of curvature ¢

Il be per-
6892, par-

ng.

ance with
f supports

upnrifind intable 3

4 Sampling

Samples for testing shall be taken in accordance
with table 5, unless other methods of sampling have
been agreed between purchaser and supplier.

Test lengths shall be long enough for the tests and
check tests to be carried out.

5.4 Simple torsion test

The test shall be carried out in accordance with
ISO 7800, with the number of torsions specified in
table 4.

A length of 100d for the test piece between grips is
preferred. If this length cannot be adopted, an
alternative 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 ta-
ble 4, for a test length of 100d.
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5.5 Inspection of zinc coating
The determination of mass of zinc shall be carried

out in accordance with annex A. An adhesion test
shall be carried out in accordance with annex B.

6 Certificate

According to the purchaser’s order, one of the fol-
lowing control documents may be established.

6.1 Certificate of conformitv

ISO 9975:1990(E)

7 Marking

Each delivery unit shall be marked and identified by
a durable label securely fixed to each coil or bobbin
clearly indicating at least the following:

a) the name of the manufacturer or supplier;
b) the indications relative to the wire (diameter,

surface condition, tensile grade, and mass or
length per delivery unit);

By this ceftificate, the manufacturer acknowledges
that the cgnditions as specified in the purchaser’s
order are fulfilled.

6.2 Full works certificate
This certificate shall give the results of tests carried

out by the manufacturer in accordance with this
Internationpl Standard.

6.3 Certificate of acceptance

In particulpr cases, when requested by the pur-
chaser, teqts may be undertaken after manufacture

in the pres
tative. The
tificate of

ence of the purchaser or his represen-
test results shall be provided in the cer-
cceptance, which is equivalent to a full

works certfficate.

C) the number of the cusfomer’s ordef],

d) the number of the bobbin or coil:

8 Information to be supplied by the
purchaser

The purchaser shallindicate with the drder:
a) reference to this International Standard;
b) the nomiinal diameter of the wire;
c) the'surface finish (bright, zinc-coated quality B);
d)“the tensile grade of wire;

e) the type of certificate to be supplied by the
manufacturer;

f) the mass or length of the delivery upit.
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Annex A
(normative)

Determination of mass of zinc deposited per unit surface area

A1 General

Two methods
method descri
metric method

are recognized: the gravimetric
bed in ISO 1460 and the gas volu-
described below.

The gas volumletric method is the easiest to carry
out. In case of dispute, however, the gravimetric

method shall b

b used.

A.2 Gas vojumetric method

A.21

Principle

The zinc coating of a test specimen of wire of given

dimensions is

Hissolved in a hydrochloric acid sol-

ution. The mags of zinc so dissolved is determined

by measuring
during dissolu
method). By re

the volume of hydrogen released
ion of the coating (gas volumetric
ating the mass of zinc determined in

this way to the surface area of the test specimen

measured afte
zinc deposited

A.2.2 Reage

A.2.2.1 Hydro
centration.

A2.22
tetramine (CgH

Inhibitor, for

dissolving the coating, the mass of.
per unit surface area is obtained.

hts

~hloric acid, solution of gujtable con-

example® hexamethylene
oN4), antimony{!l}) chloride (SbCly) or

antimony oxidg (Sb,05).

A.2.3 Appar

atus

The apparatug Gsed consists of the following el-

Figure A1

A.2.4< Preparation of test specimens

After carefully straightening the samples|of wire,
test specimens shall be cut to a length of

150 mm for wires 1 mm to 1,49 mm in diameter;
100 mm for wires 1,5 mm to 3 mm in digmeter;
50 mm for wires of more than 3 mm in diameter.

NOTE 2  Test specimens more than 100 mm [ong may
be cut into several pieces of approximately eqyial length
prior to insertion into the graduated tube.

A.2.5 Procedure

With tap b closed, the graduated tube and pprt of the
flask are filled with hydrochloric acid | solution
(A.2.2.1) containing a suitable inhibitor (A.2]2.2).

ements (see figureAt):

A.2.31 Tube,

graduated in millilitres at least, with

a tap at each end.

A.2.3.2 Flask, with a nozzle near the bottom con-
nected by a rubber tube to a nozzle near the bottom
of the graduated tube as shown in figure A.1.

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

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 gradu-
ated tube, tap a is closed and the hydrogen released
by the action of the acid on the zinc coating is al-
lowed to accumulate in the upper part of the gradu-
ated tube.
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When hydrogen is no longer released, the flask is
lowered in relation to the graduated tube so as to
bring the levels of the solution in the tube and in the
flask into the same plane. The position of the
meniscus of the liquid in the tube then indicates the
volume of hydrogen released.

1SO 9975:1990(E)

A.2.6 Expression of results

The mass, m, in grams per square metre, of zinc
deposited per unit surface area is given by the
equation

_ 2720V

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

. d is the diameter, in millimetres, of the un-
Tap b is then opened so that the test specimen can coated wire:
be extragted—nto—the—besaket (A233) Fre—test . -
specimen| is washed and carefully wiped before / is the length, in millimétras, of the test
measuring its length and diameter. specimen of wire;
The test i carried out on one test specimen at a Vv is the mean voluMme; in millilitres, of hy-

time, the|temperature in the tube being held at
20 °C + 2[°C.

The number of test specimens tested shall be the
subject of agreement between the interested par-
ties.

drogen releas€d during ea¢h test.

Where the barometri¢ pressure is kngwn to be out-
side the range 740‘mmHg to 780 mmHg", the right-
hand side of thexequation should be| muitiplied by
the factor p/760'where p is the pressufe, in conven-
tional millintetres of mercury.

In practice; tables allow the mass of zinc per square
metre-of the surface of the uncoated Wire to be read
diregtly as a function of the diameter qf the wire and
the*volume of hydrogen released.

1) 1 mmHg = 133,322 Pa
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