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Foreword

ISO (the Internatipnal Organization for Standardization) is a worldwide federation of
national standard$ bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
body interested ir| a subject for which a technical committee has been established has
the right to be rgpresented on that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the work.

Draft Internationgl Standards adopted by the technical committees are circulated to
the member bodigs for approval before their acceptance as International Standards by
the 1ISO Council. [They are approved in accordance with ISO procedures requiring at
least 75 % approyal by the member bodies voting.

International Standard 1SO 3189/1 was prepared by Technical Committee
ISO/TC 111, Roupnd steel link chains, lifting hooks and accessories.

© International Organization for Standardization, 1985 @

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 3189/1-1985 (E)

Sockets for wire ropes for general purposes —
Part 1: General characteristics and conditions

of acceptance

0 Intr¢duction

Sockets [complying with this International Standard are
intended for use as terminal fittings for wire ropes in general
engineering applications within a temperature range of —20 to
+60 °C. [They may be used for other purposes, such as mine
haulage, hnd at other temperatures, but in all cases the user
should erjsure that the socket is suitable for the actual usage
and temperature conditions and that it complies with any
national rpgulations.

Sockets df the type specified in this International Standard may
be re-usedl, provided that the temperature necessary to remove
the rope ¢loes not affect the properties of the material used in
its manuflacture. Sockets may be heat-treated, if necessary.

Each design of socket should be used only with the method or
methods |of socketing which have proved satisfactory by
prototypd testing.

Generally| the prototype tests for sockets will relate t6.a par-
ticular dgsign, material and method of manufactute. Any
that design, material or method of manufacture may
require further prototype testing. It is the responsibility of the
manufactlrer to ensure that the modified.Socket meets the re-
quirements of this International Standard.

1 Scope and field of application

This part jof ISO 3189 lays, down the dimensions necessary for
interchanpeability and.specifies prototype test requirements
and qualify control of steel sockets for use with steel wire ropes
within th¢ nominal-diameter range of 8 to 60 mm.

These sqckéts.are not suitable for use in conjunction with
locked cqil and spiral strands.

recognized specifications for steel wirg ropes fontaining wires
in tensile grades up to 1 770 N/mm?2.1 but exclliding ropes with
fibre strand cores.2)

2 References
ISO 643, Steels — Micrographic determinatipn of the ferritic
or austenitic grain-size.

ISO 2408,~Steel wire ropes for generd purposes —
Charactetistics. 3)

ISO 2859, Sampling procedures and tables for inspection by
attributes.

1SO 3189/2, Sockets for wire ropes for gendral purposes —
Part 2: Special requirements for sockets produced by forging
or machined from the solid.

ISO 3189/3, Sockets for wire ropes for gendral purposes —
Part 3: Special requirements for sockets prodliced by casting.

3 Definitions

For the purposes of this International Standaid, the following
definitions apply.

3.1 socket type I: A fitting of the open type consisting of a
body and pin (see figure 1).

3.2 socket type ll: A fitting of the closed type consisting of
a body only (see figure 2).

4 Socket manufacture

This part of ISO 3189 applies to sockets which are made by one
of the following methods of manufacture:

— forged or machined from solid (see also ISO 3189/2),
— cast (see also I1SO 3189/3),

and used as terminal attachments for steel wire ropes comply-
ing with 1SO 2408 or other nationally or internationally

1) 1N/mm2 = 1 MPa

4.1 Form

Sockets complying with this International Standard shall be
either of the (open) type | or of the (closed) type Il, as shown in
figures 1 and 2. Sockets shall be designed to allow for the
removal of the cast cone, i.e. the maximum diameter of the
conical bore of the basket of the type | socket shall not exceed
the internal distance between the lugs.

2) If sockets complying with this part of 1ISO 3189 are to be attached to ropes using wire of higher tensile grade, prototype tests based on the
specified minimum breaking force for the rope concerned should be carried out.

3) At present at the stage of draft. (Revision of ISO 2408-1973.)
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4.2 Method of manufacture

Sockets complying with this part of ISO 3189 shall be manufac-
tured in accordance with the appropriate methods specified in
ISO 3189/2 and ISO 3189/3. At the time of placing the order,
the user may nominate the method of manufacture. Sockets
supplied shall be identical, within normal manufacturing
tolerances, to those subjected to the prototype tests.

If requested by the purchaser, the supplier shall supply
evidence that the design of socket has been prototype tested in

4.4 Heat treatment

Sockets shall, if necessary after forging, gas cutting or casting,
be subjected to a suitable heat treatment having regard to the
material, the method of manufacture and the required
mechanical properties.

4.5 Critical dimensions

accordance with fhisSpart of 1ISO 3139,

4.3 Materials

Sockets shall be nmade only from the steels specified for the par-
ticular method of manufacture (see ISO 3189/2 and ISO 3189/3).

Table 1 — Dimensions of sockets

The critical dimensions of sockets complying with-thig part of
ISO 3189 shall be as specified in table 1 and illustrated in
figures 1 and 2, unless otherwise specified in 1SO 3149/2 and
ISO 3189/3.

Dimensions in njillimetres

Basic Nominal
N . rope A B C D F X L
design size diameter
[Typd Il
(closed) sqckets)]
n d max. min. max. min min min min
10 B8, 9and 10 45 19 27 16 20 14 43
12 11 and 12 54 23 32 19 24 16 52
14 13 and 14 63 27 37 22 28 18 60
16 16 72 30 42 26 32 20 69
18 18 81 34 48 29 36 23 77
20 20 920 38 53 32 40 25 86
22 22 99 42 58 35 44 27 95
24 24 108 46 64 38 48 30 103
28 26 and 28 126 53 74 45 56 K% 120
32 32 144 61 85 51 64 39 138
36 36 162 68 95 58 72 43 155
40 40 180 76 106 64 80 48 172
a4 44 198 84 117 70 88 53 189
48 48 216 91 127 77 96 57 206
52 52 234 99 138 83 104 62 224
56 56 252 106 148 90 112 66 241
60 60 270 114 159 96 120 7 258

The dimensions in the above table are based on the following proportions:

A < 457
B > 19
C < 265n
oD > 16n
F > 2n
X > 1,157 + 2mm
L > 43n
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NOTE — Within the limits of dimen-
sions 4, B, C, D and F, specified in
table 1, the manufacturer may
choose the form of lugs, basket and
pin to suit the material and method of
manufacture, subject to satisfactory
prototype test results.

-

__ . 4

Typical sockét,body

Figure 1 — Type.l\(open) socket

¢

N /\J

Typical socket pin

Figure 2 — Type Il (closed) socket
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4.6 Quality control

4.6.1 The manufacturer shall ensure that the quality of
material used for the production of sockets conforms with the
appropriate material specified in 1SO 3189/2 and ISO 3189/3
and that the material is of the same specification as that used in
the prototype test.

4.6.2 Each socket, after manufacture, shall be inspected to
ensure that it is free from flaws or defects which would reduce
the performance of the socket to below the requirements of

Prototype tests are divided into two groups, that is one group
consisting of tests on the sockets (see 6.1) and the other on the
socketed assembly (see 6.2). While the tests in each group are
considered separately in this part of ISO 3189, tensile tests for
the same size in each group (see 6.1.1 and 6.2.1) may be carried
out concurrently in a single test, provided all the necessary data
can be obtained.

6.1 Prototype tests on sockets

The purpose of these tests is to prove the design, material and

this International [Standard.

4.6.3 Random samples of each batch shall be taken from each
production run apd checked for compliance with the dimen-
sional requiremerjts. The number of samples taken shall be in
accordance with fable 2. If any sample is found to be outside
any dimensional fequirement, the dimension shall be checked
on every socket ip the batch.

4.6.4 Records of all quality control measurements and checks
shall be kept fof at least seven years, and shall be made
available to the pyrchaser if so required. The manufacturer shall
show evidence of an adequate system of quality control.

Table 2 — Sample size for quality control purposes

Lot or batgh size Sample size
(Number of pockets) (Number of sockets)
2to 13 Each socket
14 to 90 13
91to | 150 20
151 to | 280 32
281 to | 500 50
501 to |1 200 80
1201 to 3 200 125
3 201 to 10 000 200
5 Method off socketing

The method of $ocketing shall be oneof those which has
passed the prototype test given in 6.2 for the particular design,
material and method of manufacture of socket.

Attention is drawn to the following ISO publications:

ISO 7595, Sogketing procedures for wire ropes — Molten
metal socketing:

method-of manufacture-of-the-sockets—Tests-to-prove-socketed

assemblies are given in 6.2.

6.1.1 Tensile test

Two tensile tests shall be carried out onedch size of $ocket of
each design, material and method, ofymanufacture| An ap-
paratus suitable for testing type I' (open) sockg¢ts with
machined internal surfaces is shown in figure 3. For the type
(closed) socket, a suitable device'designed to apply the force in
a comparable manner shall be used. The force shall bg applied
in two stages as follows(

Stage 1

A force equal_te 40 % of the minimum specified |breaking
forcel) of the.strongest rope for which the socket is Hesigned
(see table 4\shall be applied and held for 2 min. On femoving
this forge;/the socket shall be deemed to have satigfied this
stage of the test if, compared with their initial values

a) theincrease in the diameter of the pin hole dods not ex-
ceed 0,2 % or 0,1 mm, whichever is the greater; in| the case
of type Il (closed) sockets, the internal dimensions of the
lug shall not have varied by more than 0,2 % or(0,1 mm,
whichever is the greater;

b) the increase in diameter at the socket mouth (X in table 1)
does not exceed 0,2 % or 0,1 mm, whichever is the greater.

Stage 2

The force shall then be re-applied to the socket and ihcreased
quickly to not more than 80 % of the reference test fofce given
in table 3. Thereafter the force shall be increased slgwly until
the reference test force has been reached. The socket shall be
deemed to have satisfied this stage of the test if it shows no
evidence of cracking or splitting when subjected |to non-
destructive testing (NDT) examination, such as magnetic par-
ticle inspection. In the case of sockets with pins, the force shall
be applied uniformly over the length of the pins, until the value
shown in table 3 has been reached.

ISO/TR 7596, Socketing procedures for wire ropes — Resin
socketing.

6 Prototype tests

Prototype tests are intended to demonstrate that the socket
specified by the manufacturer and certified in accordance with
clause 10, and each of the methods of socketing declared as
being suitable for use with it, can withstand the maximum
loading to be imposed on it under normal conditions of usage.

1) 1SO 2408 currently refers to the term ““minimum breaking load”.

6.1.2 Pulsatory fatigue test

The range of sizes of sockets is divided into four groups (see
table 1). From each group of sizes, one size shall be selected
for test, representing each design, material and method of
manufacture of socket in the manufacturer’s range. The test
shall be carried out on four samples of each size selected.

The fatigue forces may be applied to the socket by a split
steel cone on a steel stem as shown in figure 3. The steel
stem should have a tensile strength of approximately
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