IEC 60227-5:2024-02(en)

m

IEC 60227-5

Edition 4.0 2024-02

INTERNATIONAL
STANDARD

(1/‘)‘
&
O

450,
Part

x" O o L
Polyvinyl chloride insulated cables of ra g % to and including

750V -

5: Flexible cables (cor

(\OQ ;\g)\(,(/ .\‘\}



https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Secretariat Tel.: +41 22 919 02 11

3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland
About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and|puplishes

Interngtional Standards for all electrical, electronic and related technologies.

About|lEC publications
The teghnical content of IEC publications is kept under constant review by the IEC. Please make sufe that you h
latest ¢dition, a corrigendum or an amendment might have been published.

IEC puplications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety| of criteria (reference number, text, technical
commiftee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Products & Services Portal'- products.iec.ch
Discover our powerful search ehgine and read freely
publications previews, graphical symbols and the glossary.
With a subscription you Will always have access to up|to date
content tailored to your needs.

IEC Jupt Published - webstore.iec.ch/justpublished

hiju ) Electropedia <www.electropedia.org
Stay up to date on all new IEC publications. Just Published

The world's leading online dictionary on electrotechnology,

ve the

all the

details pll new publications released. Available online and once
a month by email.

IEC Cuystomer Service Centre - webstore.iec.ch/csc

If you Wish to give us your feedback on this publication or need
further | assistance, please contact the Customer Service
Centre] sales@iec.ch.

containing_more than 22 500 terminological entries in
and French; with equivalent terms in 25 additional lan

English
uages.

Also‘known as the International Electrotechnical Vocgabulary

(IEV) online.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

INTERNATIONAL
STANDARD

IEC 60227-5

Edition 4.0 2024-02

Polyvinyl chloride insulated cables of rated voltages up to and including

450{750 V —
Part 5: Flexible cables (cords) ¢
e
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 29.060.20 ISBN 978-2-8322-8262-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

-2- IEC 60227-5:2024 © |EC 2024

CONTENTS
FOREWW O R DD ...t ettt e e 5
INTRODU CT ION L. e et e e e et et e et e et e e e et e et e et e et e e e e e eneenaannas 7
1 ST e o] o 1Y PP PRPRN 8
2 NOIMAtIVE FEIEIENCES ..o e 8
3 Terms and definitioNs ... 9
4 [ P L A AT 1T =Y I oo ) o P 9
4.1 C0dE AESIGNATION ottt e e e et ae et e eaaas 9
4, Rated VOIage ..o D 9
4, COoNSTIUCTION ..o NV L ....10
3.1 (015 [0 [UTo1 (o] =00 PP S SO ....10
3.2 INSUIAtION ... e e L By ....10
3.3 ASSEMDIY Of COMES .uniiiiiii e e ....10
3.4 Overall dimeNSIONS ......iiii e e N ....10
4, TeStS o e W N L 10
4.1 GENETAl .. 10
4.2 Bending test ... T ....10
4.3 [ o) o T == (O S S ....10
4, GUIdANCE ON USE . cuiiiiiiiiiiiieie i i e ettt e e e ....10
= o= 1 ) = RS 11
ord for indoor decorative lighting chains ..... 0 e, 11
6. Code designation ......iiviiii i e e e P
6. Rated VOIAGE ..coiiii i M e e ....12
6. L0707 011 { { U To3 1 o] o PP ... 12
3.1 (075 [0 [U Lo (o] = PN PP ... 12
3.2 INnsuUlation. ... ..o s ....12
3.3 Cord identification ... . ... 12
3.4 Overall diameETer ... c.c.iniii e ....12
6. 1= T £ T PP 12
4.1 G Al . e ....12
4.2 (VBCANL) ..t ....12
6. LT OTTo =T aTet X o ] o T 1Y SRR ... 12
7 ight polyvinyl chloride sheathed Cord ...........cooiiiiiiii i ... 14
7. Code designation . ..ot ... 14
7. Rated VOIAGE ..o ... 14
7.3 [ oY X3 T Vw3 7o 2 PSS 14
7.3.1 (070] g Lo [§ o3 (o] =TSP PPPS 14
7.3.2 IS UIA I ON e 14
7.3.3 ASSEMDIY OF COMES ..uiiiiii e 14
7.3.4 Sheath ... 14
7.3.5 Overall diMENSIONS ... v e 14
7.4 T O S i 14
7.4.1 (7Y 1= - | PP 14
7.4.2 FleXiNg 1St 15
7.5 0T To F-T aTel= Yo ] o HRU 11 TP 15
8 Ordinary polyvinyl chloride sheathed cord ... 16

8.1 Code desSignation . ... 16


https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

IEC 60227-5:2024 © |EC 2024 -3-

8.2 Rated VOIAGE ..o e 17
8.3 CONSITUCTION .o e e e 17
8.3.1 (070] o Lo [§ L0 (o] =TSP PPN 17
8.3.2 INSULAEION e 17
8.3.3 Assembly of cores and fillers, if any..........cooiiii 17
8.3.4 S BaATN e 17
8.3.5 Overall diMENSIONS ...ui e 17
8.4 1= £ PPN 18
8.4.1 GBNEIAL e 18
472 Fleximgtest ....18
8. GUIdANCE ON USE ..cuiiiiiiiieiii et e e e e e e e e ....19
9 eat-resistant light PVC-sheathed cord for a maximum conductor temperaturée)of

O PP RRN. oo SRR 20
9. Code designation ... .....oiuiiiiii e e N e ....20
9. Rated VOIAge . .cuuieii e ....20
9. CONSIIUCTION Louie et (e e e s ....20
3.1 CoNAUCTOrNS .. i e ....20
3.2 Insulation........ooiiiiiee ....21
3.3 Assembly Of COres ..o S ... 21
3.4 Sheath ..o O e e ... 21
3.5 Overall diMENSIONS ... T ettt e en e ... 21
9. TS S i e ....21
4.1 (7= o1 Y A PP ... 21
4.2 [ 10 o T (= P ....21
9. GUIAANCE ON USE . e i e e ....22

10 eat-resistant ordinary PVC-sheathed cord for a maximum conductor temperature
LS L o PR ....24
101 Code designation ... ... sl e ....24
10[.2  Rated VO AGE oo et e et ....24
103 CONSITUCTION L. e e ....24
0.3.1 (070 o Lo [0 o1 10 ] - N PP ....24
0.3.2 IS ULt O . e ....24
0.3.3 Assembly of cores and fillers, if any..........cooiiii ....24
0.3.4 SCATN ... e ....24
0.3.5 OVerall diMENSIONS ... e e e e e e en e ....24
L == £ PR ....25
04 A GBNETAl e ....25
10.4.2 | 23 LYo T 3 S 25
O T C 10T T =Y [T o) o N U Y= PP 26
(27 o] [T o | £=T o1 0 2 PPN 28
Table 1 — General data for type 60227 IEC 41 ... 11
Table 2 — Tests for type 60227 IEC 41 ... i 11
Table 3 — General data for type 60227 IEC 43 ... o e 13
Table 4 — Tests for type 60227 IEC 43 ... o 13
Table 5 — Mass of weight and diameter of pulleys .........cooviiiiii i 15

Table 6 — General data for type 60227 1EC 52 ... 15


https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

-4 - IEC 60227-5:2024 © |EC 2024

Table 7 — Tests for type 60227 IEC 52 ... e 16
Table 8 — General data for type 60227 IEC 53 ..o 18
Table 9 — Mass of weight and diameter of pulleys ..., 19
Table 10 — Tests for type 60227 IEC 53 ... i 19
Table 11 — Mass of weight and diameter of pulleys .........cooeiiiiii e, 22
Table 12 — General data for type 60227 [EC 56 ......couiiiiiiiiiie e 22
Table 13 — Tests for type 60227 IEC 56 ......couniiiiiii e 23
Table 14 — General data for type 60227 IEC 57 ....ooniriiiii e 25
Tabld T5 = Mass of weight and diameter OF PUITEYS .....oorireeieeeeeeneeensenannrnsnnnnsnnansnnnnaenenerd ....26

Tablg 16 — Tests for type 60227 IEC 57 ...ouninii e e b ....26



https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

IEC 60227-5:2024 © |EC 2024 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 5: Flexible cables (cords)
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FOREWORD

b International Electrotechnical Commission (IEC) is a worldwide organization for standardizatian\com
hational electrotechnical committees (IEC National Committees). The object of IEC is to promote jintern
operation on all questions concerning standardization in the electrical and electronic fields/To this e
ddition to other activities, IEC publishes International Standards, Technical Specifications; Technical R
plicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC . Rublication(s)”).
paration is entrusted to technical committees; any IEC National Committee interested-in the subject dea
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with the-International Organizat
ndardization (ISO) in accordance with conditions determined by agreement betwéen the two organizat

b formal decisions or agreements of IEC on technical matters express, as.nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr
brested |IEC National Committees.

Publications have the form of recommendations for internationah use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made, to“ensure that the technical content
plications is accurate, IEC cannot be held responsible fer\the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC Nationah Committees undertake to apply IEC Publi
hsparently to the maximum extent possible in their natienal and regional publications. Any divergence bé
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

itself does not provide any attestation of confermity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certificatioh bodies.

users should ensure that they have the latest edition of this publication.

mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to thes\Normative references cited in this publication. Use of the referenced publicat
spensable for thescorrect application of this publication.

draws attention to the possibility that the implementation of this document may involve the use
ent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent ri

regpect thereof.“As of the date of publication of this document, IEC had not received notice of (a) patent(s)

m
th

shall motbe held responsible for identifying any or all such patent rights.

be required to implement this document. However, implementers are cautioned that this may not reg
latest information, which may be obtained from the patent database available at https://patents.iec.d
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IEC 602Z7-5 has been prepared by TEC technical committee 20. Eleciric cables. It is an
International Standard.

This fourth edition cancels and replaces the third edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the reference to tests according to IEC 60227-2 has been withdrawn and replaced with a
reference to IEC 63294;

b) normative references have been updated.
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The text of this International Standard is based on the following documents:

Draft Report on voting

20/2143/FDIS 20/2156/RVD

2024

Full information on the voting for its approval can be found in the report on voting indicated in

the a

bove table.

The language used for the development of this International Standard is English.

This

Hocument was drafted in accordance with ISO/IEC Directives, Part 2, and developed in

accornldance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;»avajlable
at wyw.iec.ch/members_experts/refdocs. The main document types developed. by IEC are
descilibed in greater detail at www.iec.ch/publications.

A list|of all parts in the IEC 60227 series, published under the general title*Polyvinyl chloride
insulated cables of rated voltages up to and including 450/750 V, can be found on th¢ IEC
website.

This gocument is to be used in conjunction with IEC 60227-1:<"%

The qommittee has decided that the contents of this document will remain unchanged un

stabil
speci

fic document. At this date, the document will be

e rgconfirmed,

il the

ty date indicated on the IEC website under webstore.iec.ch in the data related to the

e wfthdrawn, or
e rgvised.
1 Fourth edition under preparation. Stage at the time of publication IEC FDIS 60227-1:2023.
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INTRODUCTION

The IEC 60227 series, published under the general title Polyvinyl chloride insulated cables of
rated voltages up to and including 450/750 V, consists of the following parts:

IEC 60227-1, General requirements;

IEC 60227-2, Test methods (withdrawn and replaced by IEC 63294);

IEC 60227-3, Non-sheathed cables for fixed wiring;

IEC 60227-4, Sheathed cables for fixed wiring;

IEC §0227-6, Lift cables and cables for flexible connections;

IEC §0227-7, Flexible cables screened and unscreened with two or more conductors ajnd of
rated|voltages up to and including 300/500 V.

This [part of IEC 60227, when used in conjunction with IEC 60227-1, forms the conjplete
standard for flexible cables (cords).
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 5: Flexible cables (cords)

1 Scope

2024

This part of IEC 60227 details the particular specifications or polyvinyl chloride insulated flexible

cables (cords), of rated voltages up to and including 300/500 V.

This gocument provides the particular requirements for flexible cables (cords) Which apply in
addition to the appropriate requirements specified in IEC 60227-1, which apply’to all cables.

The tests for cables specified in the IEC 60227 series are described indEC 63294.

2 Normative references

The fpllowing documents are referred to in the text in such away that some or all of their cdntent
constjitutes requirements of this document. For dated reférences, only the edition cited applies.
For @indated references, the latest edition of the{ heferenced document (including any

amendments) applies.

IEC §0227-1:—2, Polyvinyl chloride insulatedccables of rated voltages up to and including

450/150 V — Part 1: General requirements
IEC §0228, Conductors of insulated cables

IEC §0332-1-2, Tests on electriccand optical fibre cables under fire conditions — Part 1-2

Test

for vertical flame propagation-for a single insulated wire or cable — Procedure for 1 kW pre-

mixed flame

IEC §0811-401, Electricyand optical fibre cables — Test methods for non-metallic materfals —

Part 401: Miscellaneous tests — Thermal ageing methods — Ageing in an air oven

IEC €0811-4056,<{Electric and optical fibre cables — Test methods for non-metallic materfals —

Part 405: Miscellaneous tests — Thermal stability test for PVC insulations and PVC sheat

hs

IEC g0841-409, Electric and optical fibre cables — Test methods for non-metallic materjals —

Part 409: Miscellaneous tests — LoSS of mass test for thermoplastic insulations and shea

hs

IEC 60811-501, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and

sheathing compounds

IEC 60811-504, Electric and optical fibre cables — Test methods for non-metallic materials —

Part 504: Mechanical tests — Bending tests at low temperature for insulation and sheaths

2 Fourth edition under preparation. Stage at the time of publication IEC FDIS 60227-1:2023.
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IEC 60811-505, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 505: Mechanical tests — Elongation at low temperature for insulations and sheaths

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 506: Mechanical tests — Impact test at low temperature for insulations and sheaths

IEC 60811-508, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 508: Mechanical tests — Pressure test at high temperature for insulation and sheaths

IEC 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials —

Part

09: Mechanical tests — Test for resistance of insulations and sheaths to cracking

shoch
IEC 6

IEC 6
450/1

3 T

For t
follow

ISO ¢
addre

e |H

e |S

31

type
test n
basis

appli

Note 1
repeat|
charad

Note 2

3.2
samg

test)
2440, Electric cables with a rated voltage not exceeding 450/750 V — Guide t0 usé

3294:2021, Test methods for electric cables with rated voltages up\to and incl
50 V.

erms and definitions

ne purposes of this document, the terms and definitions.given in IEC 60227-1 an
ing apply.

Sses:

C Electropedia: available at https://www.electropedia.org/
O Online browsing platform: available at https://www.iso.org/obp

fest

nade before supplying a type of cable covered by this document on a general comm
in order to demonstrate:satisfactory performance characteristics to meet the intg
ation

to entry: Type tests-are of such a nature that, after they have been made, it is not necessary for ther
ed, unless changes._are made in the cable materials or design which can change the perfor|
teristics.

to entry: The.symbol T is used to refer to type tests.

le test

test

ade’on samples of completed cable or components taken from a completed cable to

(heat

Lding

d the

nd IEC maintain terminology databases for, use in standardization at the follpwing

ercial
nded

h to be
mance

verify

that the finished product meetis the design standards

Note 1

to entry: The symbol S is used to refer to sample tests.

4 Flat tinsel cord

4.1 Code designation
60227 IEC 41.
4.2 Rated voltage

300/300 V.
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Construction

Conductors

Number of conductors: 2.

Each conductor shall comprise a number of strands or groups of strands, twisted together, each
strand being composed of one or more flattened wires of copper or copper alloy, helically wound
on a thread of cotton, polyamide or similar material.

The conductor resistance shall not exceed the value given in Table 1, column 5.

4.3.2 Insulation

The [nsulation shall be polyvinyl chloride compound of type PVC/D applied,.aréund
condlictor.

The dpecified value of the insulation thickness is given in Table 1, columnf 1.

The ipsulation resistance shall be not less than the value given in Fable 1, column 4.
4.3.3 Assembly of cores

The dqonductors shall be laid parallel and covered with the insulation.

The insulation shall be provided with a groove an‘both sides, between the conducto
facilitate separation of the cores.

4.3.4 Overall dimensions

The mean overall dimensions shall be within the limits given in Table 1, columns 2 and 3
4.4 | Tests

4.4.1 General

Compliance with the requirements of 4.3 shall be checked by inspection and by the s3
tests [and type tests given in Table 2.

4.4.2 Bending:test

The requirements are given in IEC 60227-1:—, 6.6.3.3.

4.4.3

Drop test

The requirements are given in IEC 60227-1:—, 6.6.3.4.

4.5

Guidance on use

The maximum conductor temperature in normal use is 70 °C.

each

rs, to

mple

The use of the cable type 60227 IEC 41 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 1 — General data for type 60227 IEC 41

1 2 3 4 5
In_sulation Mean overall dimensions? Minimum insulation ‘Izv‘l’a“):j“m;?r
thickness resistance at 70 °C resistance at 20 °C

Specified value Lower limit Upper limit MQ - km Q/km
mm mm mm
0,8 22x44 3,6x7,0 0,019 270
a8 The mean overall dimensions have been calculated in accordance with IEC 60719.
Table 2 — Tests for type 60227 IEC 41
1 2 3 4
Ref. No. Test c:::etg::y Test method described|in
1 Electrical tests
1.1 Resistance of conductors s IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000 V T, S IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C T IEC 63294:2021, 5.4
IEC 60227-1:—, Table 3
2 Provisjons govering constr‘uc.tional
and dimensional characteristics
21 Che(‘:k.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection and manual test
2.2 Measurement of insulation thickness ; IEC 63294:2021, 6.2
2.3 Measurement of overall dimensions T,S IEC 63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before and after;@ageing IEC 60811-501
3.2 Loss of mass test IEC 60811-409
4 Pressure test at high temperature IEC 60811-508
5 Elasticity at low temperature
5.1 Bending test'for insulation at low temperature IEC 60811-504
6 Heat shock test IEC 60811-509
7 Mechanical strength of completed cable
7.1 Bending test T IEC 63294:202_1, 6.8
See also 4.4.2 of this document
79 Drop test T IEC 63294:202_1, 6.10
See also 4.4.3 of this document
8 Test of flame retardance T IEC 60332-1-2
5 (Vacant)

6 Cord for indoor decorative lighting chains

6.1

Code designation

60227 IEC 43.
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Rated voltage

300/300 V.

6.3
6.3.1

Construction

Conductors

Number of conductors: 1.

2024

The conductor shall comply with the requirements given in IEC 60228 for Class 6 conductors.

6.3.2

Insulation

The ipsulation shall be polyvinyl chloride of type PVC/D, it shall consist of two layers and af

by du

The g
adhe

al extrusion around the conductor.

uter layer of insulation shall be of a colour contrasting with that of the inner layer but
e to the inner layer.

The
Tabl
Tabl

pecified value of combined thickness of the inner and outer-dayers of insulation is gi
3, column 4, the minimum thickness of the combined/layers at any point is giv|
3, column 3 but at no point the thickness of either layer shall be less than the

specified in Table 3, column 2.

The i

6.3.3

Prefe

6.3.4

The n

6.4
6.4.1

Comy
tests

6.4.2

nsulation resistance at 70 °C shall be not less than’the values given in Table 3, colu

Cord identification

rred colour of outer layer: green.

Overall diameter

nean overall diameter shall*be within the limits given in Table 3, columns 5 and 6.

Tests
General

liance with_the requirements of 6.3 shall be checked by inspection and by the s4
and type tests given in Table 4.

(Vacant)

plied

shall

en in
en in
value

mn 7.

mple

6.5

| Gliidance on use

Maximum conductor temperature in normal use: 70 °C.

The use of the cable type 60227 IEC 43 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 3 — General data for type 60227 IEC 43

1 2 3 4 5 6 7
Nominal Minimum
cross- Thickness of Overall Overall insulation
sectional each layer of insulation insulation Mean overall diameter? resistance at
area of insulation thickness thickness 70 °C
conductor
Minimum Minimum Specified Lower Upper
value value value limit limit
mm2 mm mm mm mm mm MQ - km
, 0,2 0,6 0,7 2,3 2,0 0,014
75 0,2 0,6 0,7 2,4 2,9 0,012

2 THe mean overall dimensions have been calculated in accordance with IEC 60719.

Table 4 — Tests for type 60227 IEC 43

1 2 3 4
Ref. No. Tests Category Test method described|in
of test

1 Electrical tests

1.1 Resistance of conductors T,S IEC 63294:2021, 5.1

1.2 Voltage test on completed cable at 2 000 V T, S IEC 63294:2021, 5.3

13 Insulation resistance at 70 °C T IEC 63294:2021, 5.4

IEC 60227-1:—, Table 3

14 Long term resistance of insul_ation to direct T IEC 63294:2021, 5.6
current at 60 + 5 °C for a period of 240 h

2 Constructional and dimensional chatacteristics

21 Che(_:k_ing of compliance with constructional T, S !EC 60227-1
provisions Inspection and manual test

29 Measurgment of iqsulation thickness of inner T,S IEC 63294:2021, 6.2
layer (minimum thicknéss ‘only)

23 Measurgm_ent of ipsulation thickness of outer T,S IEC 63294:2021, 6.2
layer (minimum.thiekness only)

2.4 Measuremerit of ‘overall thickness T,S IEC 63294:2021, 6.2

2.5 Measurement of overall diameter T,S IEC 63294:2021, 6.4

3 Mechanical properties of insulation

3.1 Tensile test before ageing?® T IEC 60811-501

3.2 Tensile test after ageing? T IEC 60811-501

3.3 Loss of mass test? T IEC 60811-409

4 Pressure test at high temperature? T IEC 60811-508

5 Elasticity at low temperature

5.1 Bend test for insulation? T IEC 60811-504

6 Heat shock test? T IEC 60811-509

7 Test of flame retardance T IEC 60332-1-2

a8 Because of the simultaneous extrusion of the same compound for both layers of insulation, the composite layer
shall be tested as one layer and evaluated accordingly.
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7 Light polyvinyl chloride sheathed cord
7.1 Code designation
60227 IEC 52.
7.2 Rated voltage
300/300 V.
7.3 _Construction
7.3.1 Conductors
Number of conductors: 2 and 3.
The donductors shall comply with the requirements given in IEC 60228 for.élass 5.
7.3.2 Insulation
The [nsulation shall be polyvinyl chloride compound of type PVC/D applied around |each
conductor.
The gpecified value of insulation thickness is given in Table-6, column 2.
The ipsulation resistance shall be not less than the values given in Table 6, column 6.
7.3.3 Assembly of cores
Circular cord: the cores shall be twisted together.
Flat dord: the cores shall be laid parallel.
7.3.4] Sheath
The gheath shall be polyvinyl chloride compound of type PVC/ST5 applied around the cofes.
The gpecified value ©of 'sheath thickness is given in Table 6, column 3.
The sheath may.fill the spaces between the cores, thus forming a filling, but it shall not adhgre to
the cores. The assembly of cores may be surrounded by a separator, which shall not adhgre to
the cores;
The assembly-ofeirettarcords—shat-have-apracticaty-eiretHareross-secton-
7.3.5 Overall dimensions

The mean overall diameter of circular cords and the mean overall dimensions of flat cords shall
be within the limits given in Table 6, columns 4 and 5.

7.4

7.41

Tests

General

Compliance with the requirements of 7.3 shall be checked by inspection and by the sample

tests

and type tests given in Table 7.
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7.4.2
7.4.21

General

Flexing test

15—

The requirements are given in IEC 60227-1:—, 6.6.3.2.

7.4.2.2

Sample preparation

The mass of the weight and the diameter of pulleys A and B are given in Table 5.

Table 5 — Mass of weight and diameter of pulleys

Number of cores Nomi_nal cross- Mass of weight Diameter of
sectional area pulleys?
mm?2 kg mm
0,5 0,5 60
2 0,75 1,0 80
0,5 0,5 80
3 0,75 1,0 80
a8 Diameter measured at the lowest point of the groove.

7.4.2]3

Current loading of cores

Durinjg the flexing test, the cable sample shall be leaded as follows:

o tw

7.5

Guidance on use

Maximum conductor temperature in normal use: 70 °C.

o- and three-core cables: all cores to befloaded with 1 A/mm?2 +18 %.

The Use of the cable type 60227 1EC 52 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
Table 6 — General data for type 60227 IEC 52
1 2 3 4 5 6
Number and Thickness of Thickness of Mean overall Minimum insul3tion
nofﬁnal cross+ insulation sheath dimensions? resistance at 7p °C
sectfonal area of
cpnductors
Spcb;f;cd va'l'ue——S'peciﬁ'ed-va'lue——tUWcl Uppr.:l
limit limit
mm?2 mm mm mm mm MQ - km
2x%x0,5 0,5 0,6 4,6 5,9 0,012
or or
3,0x4,9 3,7x59
2x0,75 0,5 0,6 4,9 6,3 0,010
or or
3,2x5,2 3,8 x6,3
3x0,5 0,5 0,6 4,9 6,3 0,012
3 x0,75 0,5 0,6 5,2 6,7 0,010

2 The mean overall dimensions have been calculated in accordance with IEC 60719.
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Table 7 — Tests for type 60227 IEC 52

1 2 3 4
Ref. No. Test Category of test Test method described in
1 Electrical tests
1.1 Resistance of conductors T,S IEC 63294:2021, 5.1
1.2 Voltage test on cores at 1 500 V T, S IEC 63294:2021, 5.3
1.3 Voltage test on completed cable at 2 000 V T, S IEC 63294:2021, 5.2
1.4 Insulation resistance at /0 "C | IEC ©5294:2027, 5.4
IEC 60227-1:—, Table 3
2 Provisjons govering constr‘uc.tional
and dimensional characteristics
21 Che(‘:k.ing of compliance with constructional T, S !EC 60227-1
provisions Inspection“and manual test
2.2 Measurement of insulation thickness T,8 IEC 63294:2021, 6.2
2.3 Measurement of sheath thickness T, S IEC 63294:2021, 6.3
2.4 Measurement of overall dimensions:
241 e mean value T, S IEC 63294:2021, 6.4
2.4.2 s ovality T,S IEC 63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing T IEC 60811-501
3.2 Loss of mass test T IEC 60811-409
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing T IEC 60811-501
4.2 Loss of mass test T IEC 60811-409
5 Pressure test at high temperature
5.1 Insulation T IEC 60811-508
5.2 Sheath T IEC 60811-508
6 Elasticity and impact strength at low
temperature
6.1 Bending test fortinsulation at low temperature T IEC 60811-504
6.2 Bending test.for sheath at low temperature T IEC 60811-504
6.3 Impacttest on completed cable at low T IEC 60811-504
temperature
7 Heat shock test
71 lrisulation T IEC 60811-509
7.2 Sheath T H=c-6684+1-609
8 Mechanical strength of completed cable
8.1 Flexing test T IEC 63294:2021, 6.6
See also 7.4.2 of this document
9 Test of flame retardance T IEC 60332-1-2

8 Ordinary polyvinyl chloride sheathed cord

8.1 Code designation

60227 IEC 53.
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8.2

Rated voltage

300/500 V.

8.3
8.3.1

Construction

Conductors

Number of conductors: 2, 3, 4 or 5.

The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

8.3.2 Insulation

The [nsulation shall be polyvinyl chloride compound of type PVC/D applied, around
condyictor.

The gpecified value of insulation thickness is given in Table 8, column 2.

The ipsulation resistance shall be not less than the value given in Fable 8, column 6.
8.3.3] Assembly of cores and fillers, if any

Circular cord: the cores and the fillers shall be twisted together.

Flat qord: the cores shall be laid parallel.

For g circular cord having two cores, the space' between the cores shall be filled eith
sepaiate fillers or by the sheath filling the intérstices.

Any flller shall not adhere to the cores.

8.3.4] Sheath

The gheath shall be polyvinyl chloride compound of type PVC/ST5 applied around the co

The s

pecified value of/sheath thickness is given in Table 8, column 3.

each

er by

es.

The sheath may fill\the spaces between the cores, thus forming a filling, but it shall not adhe¢re to

the c
the ¢

The g

bres. The @ssembly of cores may be surrounded by a separator, which shall not adhs
bres.

sSembly of circular cords shall have a practically circular cross-section.

bre to

8.3.5

Overall dimensions

The mean overall diameter of circular cords and the mean overall dimensions of flat cords shall
be within the limits given in Table 8, columns 4 and 5.
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Table 8 — General data for type 60227 IEC 53

1 2 3 4 5 6
Number and Minimum
nominal cross- Thickness of Thickness of Mean overall insulation
sectional area insulation sheath dimensions? resistance
of conductors at 70 °C
Specified value | Specified value Lower limit Upper limit
mm? mm mm mm mm MQ - km
2x0,75 0,6 0,8 57 7,2 0,011
or or
3,7x6,0 4,5x7,2
2 x1 0,6 0,8 59 7,5 0,040
or or
3,9x6,2 4,7x75
P x 1,5 0,7 0,8 6,8 8,6 0,010
P x 2,5 0,8 1,0 8,4 10,6 0,009
2x4 0,8 1,1 9,7 1271 0,007
3x0,75 0,6 0,8 6,0 76 0,011
3x1 0,6 0,8 6,3 8,0 0,010
x 1,5 0,7 0,9 7,4 9,4 0,010
x 2,5 0,8 1,1 9,2 11,4 0,009
3x4 0,8 1,1 10:3 12,8 0,007
4% 0,75 0,6 0,8 6,6 8,3 0,011
4 x 1 0,6 0,9 7.1 9,0 0,010
L x 1,5 0,7 1,0 8,4 10,5 0,010
L x 2,5 0,8 1,1 10,1 12,5 0,009
4 x4 0,8 1,2 11,5 14,3 0,007
qx 0,75 0,6 0,9 7,4 9,3 0,011
5x1 0,6 0,9 7,8 9,8 0,010
b x 1,5 0,7 1,1 9,3 11,6 0,010
b x 2,5 0,8 1,2 11,2 13,9 0,009
5x4 0,8 1,3 12,8 15,9 0,007
a8 The mean overall dimensions have been calculated in accordance with IEC 60719.
8.4 | Tests
8.4.1 General

Compliance with the requirements of 8.3 shall be checked by inspection and by the sample
tests and type tests given in Table 10.

8.4.2 Flexing test

8.4.2.1 General

The requirements are given in IEC 60227-1:—, 6.6.3.2.

8.4.2.2 Sample preparation

The mass of the weight and the diameter of pulleys A and B are given in Table 9.
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Table 9 — Mass of weight and diameter of pulleys

Number of cores Nominal c;(:::-sectlonal Mass of weight Diameter of pulleys?
mm?2 kg mm
0,5 0,5 60
0,75 1,0 80
2 1 1,0 80
1,5 1,0 80
2,5 1,5 120
0,5 0,5 80
0,75 1,0 80
3 1 1,0 80
1,5 1,0 80
2,5 1,5 120
0,5 0,5 80
0,75 1,0 80
4 1 1,0 80
1,5 1,5 120
2,5 1,5 120
0,5 1,0 80
0,75 1,0 80
5 1 1,0 120
1,5 1,5 120
2,5 2,0 120

2 Djameter measured at the lowest point of the groove.

8.4.2]3 Current loading of cores

During the flexing test, the cable sample shall be loaded as follows:

e two- and three-core cables: all cores tolbe loaded with 1 A/mm?2 +18 %:;

e folir- and five-core cables: three'cores to be loaded with 1 A/mm?2 +18 % or all cofes to

be'loaded with /3/n A/mm?2 +18 %, where n is the number of

cores.
8.5 | Guidance on use

Maximum conductor{temperature in normal use: 70 °C.

The Jse of theeable type 60227 IEC 53 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.

Table 10 — Tests for type 60227 IEC 53

1 2 3 4
Test method described in
Ref. No. Test Category of
test
1 Electrical tests
1.1 Resistance of conductors T,S IEC 63294:2021, 5.1

Voltage test on cores according to specified

1.2 insulation thickness:

1.2.1 e at 1500V uptoandincluding 0,6 mm T IEC 63294:2021, 5.3
1.2.2 ¢ at2000V exceeding 0,6 m T IEC 63294:2021, 5.3
1.3 Voltage test on complete cable at 2 000 V T,S IEC 63294:2021, 5.2
14 Insulation resistance at 70 °C T IEC 63294:2021, 5.4

IEC 60227-1:—, Table 3
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1 2 3 4
Ref. No. Test Category of Test method described in
test
2 Provis_ions c_:overing constr_uc?ional
and dimensional characteristics
21 Che(_:k_ing of compliance with constructional T, S !EC 60227-1
provisions Inspection and manual test
2.2 Measurement of insulation thickness T, S IEC 63294:2021, 6.2
2.3 Measurement of sheath thickness T,S IEC 63294:2021, 6.3
2.4 Measurement of overall dimensions:
241 * mean value , IEC 63294:2021, 64
2.4.2  ovality T, S IEC 63294:2021} 6.4
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing IEC\60811-501
3.2 Loss of mass test [EC 60811-409
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing IEC 60811-501
4.2 Loss of mass test IEC 60811-409
5 Compatibility test IEC 60811-501
6 Pressure test at high temperature
6.1 Insulation IEC 60811-508
6.2 Sheath IEC 60811-508
7 Elasticity and impact strength at low temperature
71 Bending test for insulation at low temperaturée IEC 60811-504
7.2 Bending test for sheath at low temperature IEC 60811-504
73 Impact test on completed cable at low IEC 60811-506
temperature
8 Heat shock test
8.1 Insulation IEC 60811-509
8.2 Sheath IEC 60811-509
9 Mechanical strerngth*of completed cable
9.1 Flexing test T IEC 63294:2021, 6.6
See also 9.4.2 of this document
10 Test of flame retardance T IEC 60332-1-2
9 Heatcresistant light PVC-sheathed cord for a maximum conductor

temperature of 90 °C

9.1

Code designation

60227 IEC 56.

9.2

Rated voltage

300/300 V.

9.3
9.3.1

Construction

Conductors

Number of conductors: 2 and 3.
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The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

9.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E applied around each
conductor.

The specified value of insulation thickness is given in Table 12, column 2.

The insulation resistance shall be not less than the values given in Table 12, column 6.

9.3.3 Assembly of cores

Circular cord: the cores shall be twisted together.
Flat dord: the cores shall be laid parallel.

9.3.4 Sheath

The gheath shall be polyvinyl chloride compound of type PVC/ST1Q;yapplied around the dores.
The gpecified value of sheath thickness is given in Table 12, column 3.

The gheath may fill the spaces between the cores, thus-forming a filling, but it shall not aghere
to thg cores. The assembly of cores may be surrounded/by a separator, which shall not aghere
to thg cores.

The gssembly of circular cords shall have a practically circular cross-section.

9.3.5 Overall dimensions

The mean overall diameter of circularcords and the mean overall dimensions of flat cords|shall
be within the limits given in Table(12, columns 4 and 5.

9.4 | Tests
9.4.1 General

Compliance with the Tequirements of 9.3 shall be checked by inspection and by the sample
tests [and type tests given in Table 13.

9.4.2 Flexing test

9.4.2/1 General

The requirements are given in IEC 60227-1:—, 6.6.3.2.

9.4.2.2 Sample preparation

The mass of the weight and the diameter of pulleys A and B are given in Table 11.


https://iecnorm.com/api/?name=a16453b1fefad96a76db61a95a176dcd

— 22 —

IEC 60227-5:2024 © |EC 2024

Table 11 — Mass of weight and diameter of pulleys

Number of cores Nominal c;c:::-sectional Mass of weight Diameter of pulleys?
mm?2 kg mm
0,5 0,5 60
2 0,75 1,0 80
0,5 0,5 80
3 0,75 1,0 80
a D amotormaasurad ot thao lowaoct pnin} of-the gr-nnun_

9.4.213

Current loading of cores

During the flexing test, the cable sample shall be loaded as follows:

e two- and three-core cables:

9.5

Guidance on use

Maximnum conductor temperature in normal use: 90 °C.

all cores to be loaded with 1 A/mm?2 +18 %.

The Jse of the cable type 60227 IEC 56 shall comply with-IEC 62440, which provides guidance

on the safe use of electric cables with a rated voltagé/not exceeding 450/750 V.

Table 12 — General data for type 60227 IEC 56

1 2 3 4 5 6
Number and Insulation thickness [\ Sheath thickness M.ean oyeralal M|n!rr;um mstu‘laotloo(n;
nominal cross- dimensions resistance at §
sectional area of Specified value Specified value Lower Upper
donductors limit limit
mm?2 mm mm mm mm MQ - km
2x%x0,5 0,5 0,6 4,6 5,9 0,012
or or
3,0x49 | 3,7x5,9
2% 0,75 0,5 0,6 4,9 6,3 0,010
or or
3,2x52|3,8x6,3
3 x 05 0,5 0,6 4,9 6,3 0,012
370,75 0,5 0,6 5,2 6,7 0,010

2 The mean overall dimensions have been calculated in accordance with IEC 60719.
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Table 13 — Tests for type 60227 IEC 56

1 2 3 4
Reference Test Category Test methods described in
No. of test
1 Electrical tests
1.1 Resistance of conductors T,S IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000 V T,S IEC 63294:2021, 5.2
1.3 Voltage test on cores at 1 500 V T IEC 63294:2021, 5.3
1.4 Insulation resistance at 90 "C | IEC 63294:2021, 5.4
IEC 60227-1:—, Table 3
2 P‘rovisic‘ms covering cqngtructional and
dimensional characteristics
21 Che(‘:k.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection.and manual tes
2.2 Measurement of thickness of insulation T,S IEC'63294:2021, 6.2
2.3 Measurement of thickness of sheath T, S IEC 63294:2021, 6.3
2.4 Measurement of overall dimensions
241 Mean value T, S IEC 63294:2021, 6.4
2.4.2 Ovality T, S IEC 63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing IEC 60811-501
3.2 Tensile test after ageing IEC 60811-401
3.3 Loss of mass test IEC 60811-409
4 Mechanical properties of sheath
4.1 Tensile test before ageing IEC 60811-501
4.2 Tensile test after ageing IEC 60811-401
4.3 Loss of mass test IEC 60811-409
5 Pressure test at high temperature
5.1 Insulation IEC 60811-508
5.2 Sheath IEC 60811-508
6 Tests at low.temperature
6.1 Bendingtestfor insulation IEC 60811-504
6.2 Bending-test for sheath IEC 60811-504
6.3 Impact test IEC 60811-506
7 Heat shock test
71 Insulation IEC 60811-509
7.2 Sheath IEC 60811-509
8 Thermal stability
8.1 Insulation IEC 60811-403
8.2 Sheath IEC 60811-405
9 Mechanical strength of complete cable
9.1 Flexing test T IEC 63294:2021, 6.6
See also 9.4.2 of this document
10 Test of flame retardance T IEC 60332-1-2
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