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Foreword

150 {the Internatlonal Organlzation for Standardizatlon) fz a2 worldwlde.
faderation of natichal slandarde bodigs (150 wember bodies), The work
of preparing Internationa!l Standards fz normally carrled out through 180
technical commillees, Each member body interested in a subject for
which a laechnlcal committes has been established haz fhe right to be
represented on that commiftes. Infernatiens! organizations, govern-
menlal and non-governmental, in llaison with 180, also take part In the
wark, 180 collaborates closely with the International Efectrotechnical
Commiselon (IECY an all malters of alactratachnical standgardzatfon.

Dralt International Standards adopted by the techaical committees are
elreulated fo the member bodles for vollng., Publication ag an inter-
nalicnal Slandard roquires approval by at least 75 % of tho membar
bodles castlng a vote.

International Slandard 150 69584 was arapared by Technical Commitiee
15001 108, Sfeel wire ropes,

Thls second editlon cancefs and replacez the firat edition {180
BOR4; 1981), of which it constiuites & techn|eal revision,

Anngxes A and B form an integral part of thiz International Standard.
Annex T ig for information only.
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INTERNATIONAL STANDARD

IS0 6984:1990(E)

Round non-alloy steel wires for stranded wire ropes for mine

hoisting — Specifications

1 8cope

This Internallenal Standard apeclfiss round non-
alloy steel drawn wires fo be used in the manufac-
ture of stranded wire ropes For mine hoisting as
deflned In 150 3154,

I specifies
-~ the dimensionz| telerances;
— the mechanical characteristice;

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

- the condittons of sampling and controf,

H applios to roynd, brighl or sinc-eoaiod wiros of
guallty & or B and of nominal dlameters betwean
08 mm and 3,5 mrm.

It deres not apply to steel wire taken from manufae-
tured ropes.

2 Normatlve references

The following standards contain provizions which,
through reference in this lext, constitute provisions
of this International Standard., At the fime of publi-
cation, tho oditions indiceted were valid. All stan-
darda ars subjecl 1o revision, and patties lo
agiraamants based on this Intetnational Standard
are ehcouraged 1o investigate the possihility of ap-
plying the most recent editionz of the atandards In-
dicated below. Members of IEC and 182 maintain
rogistars of currently valld International Standards.

IS0 3154:14988, Slrandad wirs ropes for mine hofsting
— Teclinival delivery requirements.

180 Be02:1904, Metallle mafartals — Tansiie festing.

IS0 78001984, Mfeiafiic materials — Wire — Simpfe
lorsion fest.
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132 7BO1:1984, Mefallic materiale — Wire — Reverge
el test.

130 76021983, Mefallic matarials — Wire — Wrapping
test.

3 Wire characteristics

3.1 General conditions of manulacture

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

The finished wires shall not show superficial or
internal defects detrimenial to thelr use.

When specified, the wires shalf be supplied with a
zine coating applied by the hot-dip or the electrofytic
process. For the former casa, the zing rsed shalf bea
8.9 % pura,

3.2 DPlameter

3.21 Hominal diameter, of

Tho nominal dlamsier of the wire, in millimetres, is
thal by which the wire is designated. It zhall he the
hazls on which the values of s/l charsclerslos are
determined for acceptance of the wire.

3.2,2 Acfual diamoteyr

The actual diameter of the wire iz the arithmetlc
mean of two measuremeants carried out in accord-
anca with 5.1, 1 shall be within the limits of tolerance
specifled in table 1.

323 Ouyality of the wira

The arithmetlc  diffarenca beatween the two
meaaslremnants aof the diametsr shall be not more
than limll the lolaranee specified in tabte 1.
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Table T — Tolerances ob diamefer
Yaltlazs |n miilimetras

Huminal Tolarance on diamater

dlametar of wWire

Bright wiras and
o Eng-coated
wires guality B

ZIng-coated
wirez guality A

0.0 = =1 |- 002 1 003
{d=if o 0,32 + 0,04
1A e 24 1. 0,03 £ 0,05
2AL =325 + 0,03 + 006

3.3 Tenslle grades

The tensile grades of wire are

— 1570 M/mm? for wires of all qualities;
— 1770 Wimm? for wires of all qualities;

— 1860 Nimm2 for bright wires and zinc-coated
vriras, guailty B,

Theae nominzl walues are the |owar dimlls of
slrength. The upper limita arg equal to the lowar
imis plus the toflerances specified in table 2,

MOTE 1 Olher tenslle grades may he used by agras-
mant hetwesn tha manufacturer and the suppller,

The test shall be parformed 0 accordance with 5.2
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Table 2 — Tolerances on tensile grade

Nominal diametar of wire Toleranca on fans|le
S grade
mm NSmim2
00 = o =0 1 ash
1=4d=1F 20
16 =2 290
2ed=3E R0

3.4 Reverse hend strength

The wire shall withstand, without hreaking, the
minimum numbor of reverea bends spaclflad (o
lable 3 for the approprlate diameler, tenslle grade
and finlsh. The radlus of curvature of the supports
for the various wire diamators |s also spaciiled.

The test ahall be performed In accordance with 5,3.

IMMhe tensila grade af a wirs las balwaeen bwo lBnsile
gradeas glven in Lable 3. then the number of reverse
benda for the next upper tensile grade shall be cho-
Ren,




Table 3 — Minimum number of reversa bendsz

IS0 6984:1990(E)

Nominal diameter af wire

Minlntum number of reverse bends

Radiugaf [— -~ = =« m s C e e
turvature of Bright wires and zinc-coatad wires ZInc-coated wiree
4 supparts quality B quality A
Tenzila grade
I mirm Mimin?
1570 170 1 840 1 570 1¥70

(hé = o < 0,85 17 16 15 14 13
0.85 = & = 0.9 05 15 14 13 13 11
DA d = 085 ’ 14 13 12 11 10
0,95 5 g 1 14 13 12 11 114
t=amd=11 19 18 17 16 15
1 I=d=12 17 14 15 14 13
12=d=13 375 15 14 13 12 1
13=d <14 14 13 12 1 10
14 =d-=15 id i3 1 10 B
154 <96 18 15 14 13 2
TEsd<17 15 14 13 12 1
T F=d=18 & 14 i3 12 1 10
ld=d=19 143 17 11 10 g
18 =d=2 12 11 10 a L
Zad a2 17 6 15 14 13
2 =g 23 18 15 14 13 12
22 =d=22 15 14 13 12 1
23 = d = 24 15 14 13 12 11
24 =d=28 7o 14 13 12 1% in
20 & J = 26 13 12 " 10 g
2B =427 {2 %] 10 9 g
27 Ed 2R 12 11 0 ) a
182 d 28 11 10 8 7
2f=Ad] 11 10 8 7
I3 14 13 12 L 10
AT 4022 14 13 12 11 0
32=d=33 iy 13 12 1 10 B

33=dw 24 113 13 1t 10

A e o 5 25 132 11 10 9
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3.5 Torsional strength

The wire shall whhstand, without breaking, We

tminimum number of torsions spacified in table 4 for

fiven diametar, teneile grade and finish.
The tesf shall ke performed in scocordance with 5.4,

If the tenzile {jfade of a wire lies between two {enzile
grades given In table 4, then the number of lorslone
for the next upper tensile grade shall be chosen,

Table 4 — Minimum number of tc_:[‘_si_f.i_r_?_s_ _

Nominal
dlamater of Minlmwen number of forslons
wire e e
Bright wiras and Linc-coated
zinc-coated wirer wires
i qually B nurality A

Tenstle grades

mrm Himim?
1570 | 1770 | 1980 | F670 | 1770

0 mdd 3 3 ar 21 21
1s5d=12 33 a 26 1 18
135418 32 29 P 20 18
1 8=d=232 30 28 23 18 18

23 5 d <9 20 75 24 18 12
dmd e 3d o4 23 20 13 10
JAxd=<35| 24 21 18 12 &

1.6 ZFinc coaflng
Two guallties of zine coaling are recognized:

— qualty B, normal galvanization, for tenslle
grades 1570 NfmmZ, 1770 Mfmm? and
1960 N/mm?, far all wire dlameters;

— quallly A, thick galvanization, for tansile grades
1R NAmm? and 1770 NYmm2, for all wire diam-
eters,

The zinc coating process 13 not speclfled,

The quality of the coating 1s defined by the mipimum
tass of zlte, in grams per square metre, as speci-
fled In takle 5.

The inspectlen of zinc coating ahall he performed in
accordance with 5.5,

NOTEZ  Whon assessling the amounl of zine dapos!thon,
ft may be consldered that some loss will accur during the
siibsequant rope aploning.
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Tabla B — Minimum mass of zing

Hominal
diame}er” af Minlmim mesa of zing
wire
o
mm g/mé
Quality B {uallty A
841 Fil] 130
12d=12 &0 150
12d= 18 oo 185
15=d4<19 100 180
19=d= 25 10 205
Ah=d= 32 125 230
32xd=w 35 135 250
17 Diarnealer of Zinc-voated wire bafore removal of
the zinc coating.

4 Sampling

Samplas for testing shall be taken In accordance
with tahle B, upleas other mathoda of aampling hava
bean agreed belween porchasar and suppller,

Tast iongthe shall b kong snough for tha tesls and
chack tasks b ha carriad oul.

Table 6 — Sampling

Samplas for

Inspection tests
for galvanized
coating

Dellvery unit machanical

togtz

At both ends of
efch ool

At hoth ends of

Fraducilon ol .
every live cofls

At ona and of At one end of

Bohhlne and . sty thres
spacls each bobbin or bobbins or
Byl
spools
§ Tasis

51 Measyrement of diameter

The diameter shall he determined from  two
measuraments 0 two parpendlciiar directlons
the same sectfon and on the same diametricsl
plane, using a micrometer accurate to 0,01 mm.




52 Tensile tost

The tensile teat zhall ha carriad out in accardance
with 150 6892, The rala of slrassing may ba grealar
lhan that specified in 150 6892, in view of tha num-
hat of tests on wire Involved in the inspection of the
halch, Howavar, it shall not exceed a rate producing
an =longatlon ol 25 % of the distance between grips
within 1 min. The length of the teat piece shall pref-
alably be such that the distance between the grips
of the testing machine is {00 mm.

In case of disputs, tho tensile test shall be per
formed striclly In accordance wilh 150 BBIZ, par-
ticularly with regard to the rate of stressing.

53 Roverse hend tast

The test shall be carded ot In accordance with
150 T8}, with the radius of curvature of supports
specilled in tabla 3.

5.4 Bimple torsion test

The lasgi shafl be carried out in accordanco with
FS0 7400, wilh the number of forzlons speacifled in
fabile 4,

A tength of 1004 for the tast piece between grips Is
preferred. If this length cannol be adopled, an
#llernalive length shall he chosen at the wire
tanufacturet’s discretlon. In this case, the minimum
numtrar of torsions which the wire shall withstand
shall be proportional to the numbar spocifiad in ta-
ble 4, for a last length of 1004,

85 mspection of zinc coating

The delermination of mass of zine shall ke carried
ot in aceordance with annex A For wiros of quality
& and B, an adhesion test shall be carried out in
accordance with annex B,

6 Certlficate

Accerding to the purchaser’s order, ona of tho fol-
lovAng coulrcd documeants maey be establshad.

6.1 Certlficate of conformity

By this certificate, the manufaclurer acknowledges
that the conditions as specified [n the purchasers
order ara fulfillad.
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6.2 Full works certillcate
This certificate ghall give ths rasulls of tests carried

out hy the manufacturer In accordance with this
Inlernational Standard,

3.3 Certlficate of acceptance

In parficular ceses, when reguested by the pur-
chaser, fests may be undertaken afer manufacturg
in the presenco of tho purchaser or hls repressn-
tative. The test rezuliz shall ha provided in the cer-

Hificate of acceptanca, which Is equlvalent fo a full
works certificate,

T Marking

Each deflvery unit shall be marked and identified by

g durahle labal securely Hxed to each ¢olf ot hobbin

clearly Indleating at least the followlng:

a) the name of tha manvfacitrer or supphier;

b} the indlcations ralative to the wire [dlametsr,
sutface condition, tensile grade, and mass or
lzngth per delivery unit);

c} the numher of the cuelomer’'s erder;

d} the numhbet of the bobbin or cotl,

8 Information fo be suppllad by the
purchaser

The purchaser shall indicate wih the erder:
aj ralerenge to this Internatlonsl Standard,
b} the nominal diantater of the wire:

c} the surface finlsh {brighl, zinc-coated quality &
at BY;

d} the tensile grade of wire;

¢] tho type of certificate {4 be supplied by the
manufacturar;

I the mass or langth of the deilvery upil.
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Annex A
{normative)

Delermination of mass of zine depﬂsﬂed per unit surface area

A1 Ganeral

Two methods ate recognized: the pravimatric
mathed degcribed in IS0 1480 and the gas volu-
metric method described below,

The gas volumetric method is the easiest to.cany
out, In caze of dizpute, however, the grsvime‘trlq
mathod shall be uged,

A2 Gas voalumetrle method

A.2.1 Principle

The zinc eoating of a test specimen of wire of glven
dimensions is dissolved B 8 hydrachiorls acld sol-
Wion, The mass of zine 3o disselved Is determined
by measuring the volume of hydrogen released
during dissslutlon of tha coatlng (gas volumatele
method). By relaling the mass of zing detelmined In
this way fo lha surface ares of the test specimen
megsured after dizeolving Ihe coating, tha mase of
zine: depositad per ynit surface ares is obtained.

A22 Reagenta

£.2.21 Hydrochlorle acld, selution of suitable con-
centreticn. ’

A2.22 nhibltor, for oxample hexamethylens
letramine {CzH M,). antimony{li} ehlorlde (ERCly) o
antimony oxide (Sb,0,).

A23 Apparatus

The apparatus used consists of the llowlng al-
emaents (see figure A1),

A.23.1 Tube, graduated in millilitras at laast, wilh
a tap at each end.

£A.2.1.2 Flask, with a nozzle near the bolom con-
nected by & repber tube to 8 nozZle near the hottom
of the graduated tube as ahowh In Mgurs AT
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A.23.3 Beaker, for holding the test spacimen after
removal of the zlne coatlng.

Flgure A.1

A.2.4 Preparation of test specimens

ARer carefully siralghtening the samples of wire,
test apecimens shall be cut to a length of

150 min for wires 1 mm to 1,49 mm 0 dlameler;
00 mm for wires 1.5 mm o 3 mm In diameter,
B0 rram for wires of maore than 3 mm in diametar,

NOTE 3 Tesl specimens mara than 100 mm lang may
e cut into saveral pleces of approximately equal length
priar to insartion Inte the graduated teba,

A.25 Procedure

VAlh tap b closed, the graduated tube and part ofthe
filask are flited with hydrochioric acid soclufion
{A.2.2.1) eonlaining & suitable tnhibitor {4.2.2.2).

The level of the llguld in the gradusted tube
{A.23.1) 1= ralsed to Just under tap a by raising the
acid reservolr flask {(4.2.3.2). The leve| in the tube
ant Mask should be the same.




After introducing the test specimen into the gradu-
atad tube, tap & is closed and the hydregen released
by the aclion of tha acld on the zIne ¢oating is al-
lawad o accumolate In the upper part of the gradu-
ated lube.

When nydragon (s no iongsr raleased, the flask 18
lowered in relation to the graduated tube 8o as {o
bring the levels of the soluflon i the fabe and in the
flask into the same plane. The position of the
mehiscls of the liguid in the ivte than indicates tha
volume af hydrogen raleased.

The rematnlng parl of tha sofulion contained In the
graduatod tube is colloctod in the flask by placing
the llask on a table and opaning tag a.

Tap b is then openad so that the test specimen can
be exiracted into the Dealer (A2.3.3). The test
specimen is washed abd carehilly wiped befors
measdring Its fongth and diameler,

Thae test is carried out on one test specimen at &
time, the temperaturz in the tube being heid at
A PC A 2oC,

The number of test specimens fested shall be the
subject of agreement hetween the intereated par-
tins.

1y 1 mmHg = 133,322 Fa
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A26 FExpreszelon of resulls

The mass, o I grams per square molve, of zine
deposited par unit surface area s plvean by the
equation

where
o ks {he diameter, 1o milfimetres, of the un-
eoated wire;
f fe the length, In mlillmoteos, of the test

spacimen of wire;

14 is the m=aan wolume, in milliitres, of hy-
drogen released during each test

¥YWhere the barometric preszure |2 known ko ha oul-
side the range 740 mmHy 1o 780 mmHg!, Lhe right-
hand side of the equalion should be multlplled by
the factor pf/760 where p is the pressure, in conven-
fional millimetres of mercury.

In practice, tables allow the mass of zIne par sguare
metre of the surface of the unooated wire Lo be raar
directly as a function of the dlameter of lhe wire and
the volume of hydrogen releasecd.

The minlmum masteas of zing o be obtained, ex-
pressed In lerms of the diameters of the wires, ara
given in taiea 1.
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Annex B
{hormative)

Test for adhesion of zinc coating

BA1  Tast mathod

The tesl shall pe carried out in acconiance with
|80 7802 with the following requlramenls.

The tesl specimen shall ke wound roend & cylindr-
cal mandrel 1o [orm lan closs 1urng, Tho ratfo of
mandrel dismoter o wire dlamelor s spocficd in
table B.1.

Winding shall ba carried ou at 3 yniform rate not
axceading 80 rfmin,

Tahle B.1 — Ratio of mandrel diameter to nominal
wire diameftar

Rulic of mandrel dfameter ta vira
diatmatar
Galvanizing ]
gratas Wire of nominal dlameter
0.2 mim = & < 1,15 mm A= 1,5 mm
A 4 G
B 7 3
B
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B.2 Expression of resulls

After windind on a mandrel of approgriaie diametet,
the outelde surface of the apiraia shall show no zign
of peeling or of serfous cracks In the zinc caating,

Tha zine coatlng may therefore be considered sat-
lalactary Il any small cracks, which may have been
detected after examination with the naked eye, are
such thal 1l is nol possible to dalach the zlne coaling
by simply rubbing with Ihe Ingers, without using the
Tnger-nall.

lL.oozening or detachment of sppeificial small par-
ticlos of zing durlng ihe adherence test ls not con-
shiered 1o be [ack aof adherence,
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Anney C
{infermative)
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