INTERNATIONAL IEC
STANDARD 60245-2

Edition 2.2
1998-04

Edition 2:1994 consolidated with amendments 1:1(997\en\d 2:1997

X

Rubber insulated cable %

Rated voltages up to 50/750 V -
Part 2:

&

\Xgijigl;nglish-language version is derived from the original
bi ual publication by leaving out all French-language

%ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 60245-2:1994+A1:1997+A2:1997(E)



https://standards.iteh.ai/catalog/standards/iec/3167b8c4-7d56-486a-bb6d-377be3b485f0/iec-60245-2-1994

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology.
this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment$
Information on the subjects under consideration and work in
by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

. Catalogue of IEC publications



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/3167b8c4-7d56-486a-bb6d-377be3b485f0/iec-60245-2-1994

INTERNATIONAL IEC
STANDARD 60245-2

Edition 2.2

1998-04
Edition 2:1994 consolidated with amendments 1:1(9/9w 2:1997
Rubber insulated cable %
Rated voltages up to 50/750 V -

Part 2:

Q

O IEC 1998 Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale

International Electrotechnical Commission
MexayHapoaHaa dnekTpoTexHuyeckas Komuceus



https://standards.iteh.ai/catalog/standards/iec/3167b8c4-7d56-486a-bb6d-377be3b485f0/iec-60245-2-1994

60245-2 © |IEC:1994+A.1:1997 -3-

+A.2:1997
CONTENTS
Page
FOREW  ORD ..ttt et et e e e e 5
Clause
N 7= T o 1= - | PP
0 S Yoo o = PPN 9
1.2 NOIrMaAtiVe FefEIENC RS . e it e e 9
1.3 Classification of tests according to the frequency with which they apecarried out... 11
1.4 SaAMPIING e e A e NG 11
1.5 Pre-conditioning ....c.ccvieiiiiiii e A ) I N N 11
1.6 TesSttemMpPerature. . ..cocoiiiiiiei e e e N e N e e e 2D S §
1.7 TestVoltage ..ccocoiiiiiiiiecn e NG N N NG N 11
1.8 Checking of the durability of colours and markings ac...\..cecooe o\ \e e N 11
1.9 Measurement of thickness of iInsulation .............. o O O -\ e ee - Deeenerrenenienenns 11
1.10 Measurement of thickness of sheath ......... 2 ... 00 e N e 13
1.11 Measurement of overall dimensions and oVality . ... o o, 13
1.12 Solderability test for untinned conducto 15
2 Electricaltests ......cccooveviivnnn K 0 17
2.1 17
2.2 17
2.3 Voltage test on cores ...........\...... 19
2.4 Insulation resis i era 19
3 Tests of mechanicé j 21

170 N S 123 ¢ T 5 2= 2] S N N N N PSPPI 21
3.2 Staticili {13 O N N N 25

3.3 Wear resig L] NN PP P PR PRURPRR 27
3.4 33
3.5 33
3.6 35
Tes

insulatign 37
4.1 37
4.2 Sampling ahd preparation 37
4.3 AQEING PrOCEAUIE ...t et e e et et en e ea e 37
4.4 Preparation of test pieces and tensile test ... ..., 39
Flame retardance test for lift cables..... ... 39
Test for resistance to heat of textile braids ..........c.ooooviiii 41
Lo A =T o [T | PP 41
6.2 APPAIATUS ..eeieit e 41
8.3 SAIMIPDIE L e 43
6.4 PreParaliON ....ooe it 43
6.5 TS PrOCEAUIE ...t ittt ettt ettt et et et e et e et e et e e eans 43

6.6 REQUITEMEBNT ..ottt et e et et et et et e e e 43


https://standards.iteh.ai/catalog/standards/iec/3167b8c4-7d56-486a-bb6d-377be3b485f0/iec-60245-2-1994

60245-2 © IEC:1994+A.1:1997 -5-
+A.2:1997

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RUBBER INSULATED CABLES -
RATED VOLTAGES UP TO AND INCLUDING 450/750 V -

Part 2: Test methods

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatiop fox standardization comprising

all national electrotechnical committees (IEC National Committees). The 6 promote
international co-operation on all questions concerning standardization in ¢he ete lectronic fields. To
this end and in addition to other activities, the IEC publishes Interpatis preparatlon is

with the IEC also participate in this preparation. The IEC collabgrate efnational Organization
for Standardization (ISO) in accordance with conditiong 3 ment between the two
organizations.

international consensus of opinion on the g i echnigal committee has representation
from all interested National Committees.

3) The documents produced have the form of recd ndati Qr i vational use and are published in the form
of standards, technical reports or guides ang’'they are agcep by the National Committees in that sense.

4) In order to promote |nternat|ona| unlflcatl Qmpiittees undertake to apply IEC International
Standards transparently to ossible\.in* their national and regional standards. Any

divergence between the |
indicated in the latter.

5) The IEC provides no m approval and cannot be rendered responsible for any

equipment declared\to be_i its standards.
6) Attention is dra Q 3 ibi e elements of this International Standard may be the subject

of patent rights. Th& |E

C 60245 has been prepared by subcommittee 20B: Low-
pommittee 20: Electric cables.

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 2.2.

A vertical line in the margin shows where the base publication has been modified by
amendments 1 and 2.
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IEC 60245 consists of the following parts, under the general title Rubber insulated cables —
Rated voltages up to and including 450/750 V-

Part 1: 1994, General requirements

Part 2: 1994, Test methods

Part 3: 1994, Heat resistant silicone insulated cables

Part 4: 1994, Cords and flexible cables

Part 5: 1994, Lift cables

Part 6: 1994, Arc welding electrode cables

Part 7: 1994, Heat resistant ethylene-vinyl acetate rubber insulated cables

Parts 3 to 7 are for particular types of cable and should be read in conjdhctig h part 1 and
part 2. Further parts may be added as other types are standardized.

@%
S
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RUBBER INSULATED CABLES —
RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 2: Test methods

1 General

1.1 Scope

This part of IEC 60245 gives the test methods specified in all parts of JEQ 60 as far as not
laid down in I[EC 60811.

1.2 Normative references

The following normative documents contain provisions which refexence in this text,
reationthe editions indicated
5 to agreements based
of applying the most
IEC and ISO maintain

IEC 60245-4:19 5 insula € Rated voltages up to and including 450/750 V —
Part 4: Cords a l

cables — Part 1: Methods for general application — Section 1: Measurement of thickness and
overall dimensions — Tests for determining the mechanical properties

IEC 60811-1-2:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section 2: Thermal ageing methods
Amendment 1 (1989)

ISO 1302:1992, Technical drawings — Method of indicating surface texture
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1.3 Classification of tests according to the frequency with which they are carried out

The tests specified are type tests (symbol T) and/or sample tests (symbol S) as defined in 2.2
of IEC 60245-1.

The symbols T and S are used in the relevant tables of the particular specifications
(IEC 60245-3, 60245-4, etc.).

1.4 Sampling

If a marking is in relief in insulation or sheath the samples used for the tests shall be taken so
as to include such marking.

For multicore cables, except for the test specified in 1.9, not more thandhree ce of different
colours, if applicable) shall be tested unless otherwise specified.

1.5 Pre-conditioning

All the tests shall be carried out not less than 16 h after tQ anix f the insulating or
sheathing compounds.

1.6 Test temperature

1.7 Testvoltage

Unless otherwise specifiedathe test va a.c. 49 Hz to 61 Hz of approximately
sinewave form, the ratio p ) {og’equal J2 with a tolerance of +7 %.

The values quoted.are

1.8 Checking of;

1.9
1.9.1

The thickness of insulation shall be measured in accordance with 8.1 of IEC 60811-1-1.
One sample of cable shall be taken from each of three places, separated by at least 1 m.

Compliance shall be checked on each core of cables having up to five cores, and on any five
cores of cables with more than five cores.

If withdrawal of the conductor is difficult, it shall be stretched in a tensile machine or the piece
of core shall be immersed in mercury until the insulation becomes loose.
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1.9.2 Evaluation of results

The mean of the 18 values (expressed in millimetres) obtained from the three pieces of
insulation from each core shall be calculated to two decimal places and rounded off as given
below, and this shall be taken as the mean value of the thickness of insulation.

If in the calculation the second decimal figure is 5 or more, the first decimal figure shall be
raised to the next number, thus, for example, 1,74 shall be rounded off to 1,7 and 1,75 to 1,8.

The lowest of all values obtained shall be taken as the minimum thickness of insulation at any
place.

This test may be combined with any other measurements of thickness tance those of

5.2.4 of IEC 60245-1.

1.10 Measurement of thickness of sheath
1.10.1 Procedure

The thickness of sheath shall be measured in accordance—wjtF

One sample of cable shall be taken from each of thyee pia e@s ed by at least 1 m.

1.10.2 Evaluation of results

The mean of all the values (expressed jamillimetre htained from the three pieces of sheath
shall be calculated to two decimal pl
taken as the mean value of i

raised to the next numb

The lowest of a@ o

The measurement of the overall diameter of any circular cable and of the overall dimensions of
flat cables with a major dimension not exceeding 15 mm shall be carried out in accordance with
8.3 of IEC 60811-1-1.

For the measurement of flat cables with a dimension exceeding 15 mm, a micrometer, a profile
projector or similar appliance shall be used.

The mean of the values obtained shall be taken as the mean overall dimension.

For checking the cable ovality of circular sheathed cables, two measurements shall be made at
the same cross-section of the cable.
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1.12 Solderability test for untinned conductors
1.12.1 Aim of the test

The test is intended to verify the effectiveness of the separator between the non-tinned
conductor and the insulation.

Compliance is checked by the solder bath method described below.

1.12.2 Selection of samples and preparation of test pieces

The sample is then unwound and straightened out, whereupgq i\ nd agairnin such a way
that the fibre which was compressed in the first case ‘ A fibre in the
second.

After this accelera:ed
Then each test piece i

The height of the solder bath shall be at least 75 mm.

The visible surface area of the bath shall be reduced as far as possible, by using a perforated
plate of heat resisting material in order to protect the core against direct radiation from the
bath.

The composition of the solder shall be tin (between 59,5 % and 61,5 %) and lead.

Impurities (as a percentage of the total mass) shall not exceed:

Antimony 0,50 Zinc 0,005
Bismuth 0,25 Aluminium 0,005
Copper 0,08 Others 0,080

Iron 0,02
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