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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comy
national electrotechnical committees (IEC National Committees). The object of IEC is to promete interng
operation on all questions concerning standardization in the electrical and electronic fields) To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interestedvin the subject ded
y participate in this preparatory work. International, governmental and non-governmerntal organizations |
h the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical cammittee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content

blications is accurate, IEC cannot be held responsible ferthe way in which they are used or fdq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
fvices carried out by independent certification*bodies.

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

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical committeesiand IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensable for the-carrect application of this publication.

C 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 rig
pect thereaf{As of the date of publication of this document, IEC had not received notice of (a) patent(s),
y be required to implement this document. However, implementers are cautioned that this may not rep
lates{Sinformation, which may be obtained from the patent database available at https://patents.iec.c
bll not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60227-5:2011. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60227-5 has been prepared by IEC technical committee 20: Electric 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) nprmative references have been updated.

The fext of this International Standard is based on the following documents:

Draft Report on voting

20/2143/FDIS 20/2156/RVD

Full information on the voting for its approval can be found in the report on voting indicafed in
the apove table.

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

This [document was drafted in accordance with ISOHAEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IECQ are
descfibed in greater detail at www.iec.ch/publigations.

A list| of all parts in the IEC 60227 seriesi‘published under the general title Polyvinyl chloride
insulpted cables of rated voltages upt6é’ and including 450/750 V, can be found on thg IEC
websgite.

This document is to be used ifn\sonjunction with IEC 60227-1:—1.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicatedyon the IEC website under webstore.iec.ch in the data related tp the
speclfic document. Atjthis date, the document will be

—

gconfirmed,
e withdrawn;’or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.

1 Fourth edition under preparation. Stage at the time of publication IEC FDIS 60227-1:2023.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=1bd572b3a6add2b4fd99648366ca0fb1

IEC 60227-5:2024 RLV © IEC 2024 -7-

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;

faVaVal-]

IE o e et il Lol L L)
C PULZLT7=9, T'ICATUIC LalITo (LUTUS ),

IEC 60227-6, Lift cables and cables for flexible connections; é
IEC 60227-7, Flexible cables screened and unscreened with two or more cond cg?s and of
rated voltages up to and including 300/500 V. Qq/
This [part of IEC 60227, when used in conjunction with IEC 60227-1, @3%(3 the compplete
standard for flexible cables (cords). q//\/
Jv
QQ)
&
<< o
L
N
<
N
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 5: Flexible cables (cords)

2024
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The fests for cables specified in the IEC 60227 series are described in IEC 63294.

2 Normative references

The following documents are referred to in the~text in such a way that some or all of their co

cons
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document provides the particular requirements for flexible~cables (cords) which apj
on to the appropriate requirements specified in IEC 60227-%, which apply to all cabl

itutes requirements of this document.\For dated references, only the edition cited ap
undated references, the latest. edition of the referenced document (including
dments) applies.

xible

bly in
PS.

ntent
blies.
any

E
H=
ri

b

[0}

ese
SGt

tion—which—-wil-lead-t
toR—wWHHEHR—WH—eaG—+
n

o
eepnp—the current-a
W A—h Hrent

HEC-64

IEC {
450/

IEC 4
=

ah

q

0227-1:2007—2, Roalyvinyl chloride insulated cables of rated voltages up to and incli
(50 V — Part 1: General requirements

0227 _2-10QY
L LY

Lo

IEC

0228, Conductors of insulated cables

IEC 60332-1-2, Tests on electric and 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

2 Fo

urth edition under preparation. Stage at the time of publication IEC FDIS 60227-1:2023.
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IEC $0811-401, Electric and optical fibre cables — Test methods for non-metallic materials
Part #01: Miscellaneous tests — Thermal ageing methodé geing in an air oven

IEC $0811-405, Electric and optical fibre cables — t methods for non-metallic materials
Part H05: Miscellaneous tests — Thermal stabilit<§st for PVC insulations and PVC sheaths

IEC §0811-409, Electric and optical fibre c@@s — Test methods for non-metallic materials —
Part B09: Miscellaneous tests — Loss of mass test for thermoplastic insulations and sheaths
.\@
IEC $0811-501, Electric and opticz‘gg re cables — Test methods for non-metallic materials —
Part p01: Mechanical tests — TeiL r determining the mechanical properties of insulating and
sheafhing compounds - O
N

IEC $0811-504, Electric §nd optical fibre cables — Test methods for non-metallic materials

Part p04: Mechanical — Bending tests at low temperature for insulation and sheaths

IEC 60811-505, gfric and optical fibre cables — Test methods for non-metallic materifals
Part p05: Mec al tests — Elongation at low temperature for insulations and sheaths

O

IEC TSOS@G, Electric and optical fibre cables — Test methods for non-metallic materials —

Part :"Wlechanical tests — Impact test at low temperature for insulations and sheaths

N

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 509: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat
shock test)

IEC 62440, Electric cables with a rated voltage not exceeding 450/750 V — Guide to use

IEC 63294:2021, Test methods for electric cables with rated voltages up to and including
450/750 V.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60227-1 and the
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1
type|test
test hade before supplying a type of cable covered by this document on a general commgrcial
basig in order to demonstrate satisfactory performance characteristics to meéf) fhe intended
appligation

Note 1 to entry: Type tests are of such a nature that, after they have been made, it is ot hecessary for thenj to be
repeajed, unless changes are made in the cable materials or design which geanschange the perforpance
charagteristics.

Note 4 to entry: The symbol T is used to refer to type tests.

3.2
sample test
test %ade on samples of completed cable or componentsdaken from a completed cable to yerify
that fhe finished product meets the design standards

Note 1 to entry: The symbol S is used to refer to sample tests.
4 FKlat tinsel cord

4.1 | Code designation
60227 IEC 41.

4.2 | Rated voltage
300/300 V.

4.3 Construction
4.3.1 Conductors

Numbetof 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 insulation shall be polyvinyl chloride compound of type PVC/D applied around each
conductor.

The specified value of the insulation thickness-shal-comply-with-the specified-value is given in

Table 1, column 1.


https://www.electropedia.org/
https://www.iso.org/obp
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The insulation resistance shall be not less than the value given in Table 1, column 4.

4.3.3 Assembly of cores

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

The insulation shall be provided with a groove on both sides, between the conductors, to
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 8.

4.4 Tests

4.41 General

Compliance with the requirements of 4.3 shall be checked by inspection-and by the sgmple
tests|and type tests given in Table 2.

4.4.2 Bending test

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

4.4.3 Drop test

The fequirements are given in IEC 60227-1:—, 6.6.34.

4.5 | Guidance on use

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

The \rese of the cable type 6022 F1EC 41 shall comply with IEC 62440, which provides guidance

on th

safe use of electric cabjes with a rated voltage not exceeding 450/750 V.

Table 1 — General data for type 60227 IEC 41

1 2 3 4 5
. . . . Maximum
Insulation M Il di . a Minimum insulation conductor
thickness ean overall dimensions resistance at 70 °C . °
resistance at 20 °C
Splecified value Lower limit Upper limit MQ - km Q/km
0,8 22x4.4 3,6x7,0 0,019 270

2 The mean overall dimensions have been calculated in accordance with IEC 60719.
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Table 2 — Tests for type 60227 IEC 41
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1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electrical tests
1.1 Resistance of conductors T,S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000 V , 60227-2 |IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C 60227-2 IEC 63294:2021, 5.4
IEC 60227-1:—, Table B
9 Provigions govering constr‘uc.tional 60227-1
and dimensional characteristics S
21 Che(_:k_ing of compliance with constructional T, S !EC 60227-1
provisions Inspection 'and manual tgst
2.2 Measurement of insulation thickness T,S 60227-ZAEC 63294:2021,16.2
2.3 Measurement of overall dimensions T,S 602272 IEC 63294:2021,|6.4
3 Mechanical properties of insulation
34 Tensile test before and after ageing T e
IEC 60811-501
3.2 Loss of mass test 60844-3-2 IEC 60811-4(9
4 Pressure test at high temperature 608144-3-1 IEC 60811-5(8
5 Elasticity at low temperature
5.1 Bending test for insulation at low temperature 6081+1-1-4 IEC 60811-504
6 Heat shock test 608144-3-1 IEC 60811-5(09
7 Mechanical strength of completed cable
7.1 Bending test T 60227-2 IEC 63294:2021, 6.8
See also 4.4.2 of this docuent
79 Drop test T 60227-2 |IEC 63294':2021, 5.10
See also 4.4.3 of this docuent
8 Test of flame retardance T 603324 IEC 60332-1-1
5 (Vacant)
6 Cord forindoor decorative lighting chains
6.1 | Code designation

602271ECH3:

6.2 Rated voltage

300/300 V.

6.3 Construction

6.3.1

Conductors

Number of conductors: 1.

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

The insulation shall be polyvinyl chloride of type PVC/D, it shall consist of two layers and applied
by dual extrusion around the conductor.

The outer layer of insulation shall be of a colour contrasting with that of the inner layer but shall
adhere to the inner layer.

The gpecified value of combined thickness of the inner and outer layers of insulations givien in
Tablg¢ 3, column 4, the minimum thickness of the combined layers at any point i§ given in
Tabl¢ 3, column 3 but at no point the thickness of either layer shall be less than the yalue
specified in Table 3, column 2.

The Insulation resistance at 70 °C shall be not less than the values given in—Fable-5 Table 3,
column 7.

6.3.3 Cord identification

Prefgrred colour of outer layer: green.

6.3.4]n Overall diameter

The mean overall diameter shall be within the limits\given in-Fable-& Table 3, columns 5 and 6.

6.4 Tests
6.4.1 General

Compliance with the requirements of 6.3 shall be checked by inspection and by the sample

tests|and type tests glven m—'FabeeL@ Table 4;-and-additionally-bythe testforlongtermresisfiance
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6.4.2

(Vacant)

6.5 Guidance on use

Maximum conductor temperature in normal use: 70 °C.

The \Lse of the cable type 60227 IEC 43 shall comply with IEC 62440, which provides guid
safe use of electric cables with a rated voltage not exceeding 450/750 V.

on th

Table 3 — General data for type 60227 IEC 43

ance

1 2 3 4 5 6 7
Ngminal Minimum
cfoss- Thickness of Overall Overall insulatioh
segtional each layer of insulation insulation Mean overall diameter? resistance|at
area of insulation thickness thickness 70 °C
conductor
Minimum Minimum Mean Lower Upper
value value Specified limit limit
value
nm2 mm mm mm mm mm MQ - km
0,5 0,2 0,6 0,7 2,3 2,7 0,014
D,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.
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Table 4 — Tests for type 60227 IEC 43

15—

1 2 3 4
Ref. No. Tests Cz:etg::y Test method described in
1 Electrical tests
1.1 Resistance of conductors T,S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000 V , 60227-2 IEC 63294:2021, 5.3
13 Insulation resistance at 70 °C 6@%5{%—%{!557613.29’4;2303'1, 5.4
14 Long term resistance of insul_ation to direct T 60227-5 |IEC 63294:2024,|5.6
current at 60 £ 5 °C for a period of 240 h
2 Constructional and dimensional characteristics 602271
60227-2
21 Che(_:k'ing of compliance with constructional T, S !EC 60227-1
provisions Inspection and manual tgst
29 Measurgment of iqsulation thickness of inner T, S 80227-5 60227-2
layer (minimum thickness only) EC 63294:2021, 6.2
23 Measure_m_ent of iqsulation thickness of outer T,S 60227-2 |IEC 63294:2021,16.2
layer (minimum thickness only)
2.4 Measurement of overall thickness T,8 60227-2 IEC 63294:2021,]6.2
2.5 Measurement of overall diameter TS 60227-2 IEC 63294:2021,|6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing?® T 60844+-1-1 IEC 60811-5Q1
3.2 Tensile test after ageing® T 60844+-1-2 IEC 60811-5Q1
3.3 Loss of mass test? T 60844-3-2 IEC 60811-4(9
4 Pressure test at high temperature? T 60844+-3-1 IEC 60811-5(8
5 Elasticity at low temperature
5.1 Bend test for insulation? T 60811-1-4 |[EC 60811-504
6 Heat shock test? T 60811-3-1 |[EC 60811-5Q9
7 Test of flame retardance T 603324 IEC 60332-1-1
a8 Bpcause of the simultaneeus extrusion of the same compound for both layers of insulation, the composite|layer
shall be tested as onel layer and evaluated accordingly.
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 conductors shall comply with the requirements given in IEC 60228 for class 5.
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7.3.2 Insulation

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

The specified value of insulation thickness-shal-comply—with-the-specified—value is given in

Table 6, column 2.

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

7.3.3___Assembly of cores

Circdlar cord: the cores shall be twisted together.
Flat ¢ord: the cores shall be laid parallel.

7.3.4 Sheath

The $heath shall be polyvinyl chloride compound of type PVC/ST5 applied around the cores.

Fhepheath-thickness—shall-comply—with-The specified value aof sheath thickness is given in

Table 6, column 3.

The gheath may fill the spaces between the cores, thus ferming a filling, but it shall not adhgre to
the cpres. The assembly of cores may be surrounded.©y) a separator, which shall not adhagre to
the cpres.

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

7.3.5 Overall dimensions

The fnean overall diameter of circular cords and the mean overall dimensions of flat cords|shall
be within the limits given in Table 6y Columns 4 and 5.

7.4 Tests
7.4.1 General

Compliance with the_requirements of 7.3 shall be checked by inspection and by the sgmple
tests|and type tests given in Table 7.

7.4.2 Flexing test

7.4.2.1 General

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.
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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
@ Diameter measured at the Towest point of the groove.

7.4.2.3 Current loading of cores

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

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

7.5 | Guidance on use
Maximum conductor temperature in normal use: 70 °C.

The Yise of the cable type 60227 IEC 52 shall comply with IEC 62440, which provides guidance
on thie safe use of electric cables with a rated voitage not exceeding 450/750 V.

Table 6 — Generaldata for type 60227 IEC 52

1 2 3 4 5 6
Number and Thickness of Thickness of Mean overall Minimum insulation
nominal cross- insulation sheath dimensions? resistance at 7¢ °C
sectfional area of
conductors
Specified value Specified value Lower Upper
limit limit
mm? mm mm mm mm MQ - km
2x0,5 0,5 0,6 4.6 5,9 0,012
or or
3,0x 4,9 3,7%x5,9
2 x 0,75 0,5 0,6 4,9 6,3 0,010
or or
372572 3781673
3x0,5 0,5 0,6 4.9 6,3 0,012
3x0,75 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 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test on cores at 1 500 V T, S 60227-2 IEC 63294:2021, 5.3
1.3 Voltage test on completed cable at 2 000 V T,S 60227-2 IEC 63294:2021, 5.2
14 Insulation resistance at 70 °C T 60227-2 IEC 63294:202¢,|5.4
IEC 60227-1:—, Tabte B
2 Provigions govering constr‘uc.tional 60227-1
and dimensional characteristics 60227-2
21 Chec‘:k.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection and manual tgst
2.2 Measurement of insulation thickness T,S 60227-2 TEC 63294:2021,]6.2
2.3 Measurement of sheath thickness T, S 60R27-2 |IEC 63294:2021,16.3
2.4 Measurement of overall dimensions:
2.41 ¢ mean value T,S 680227-2 IEC 63294:2021,/6.4
2.4.2 ¢ ovality T,S 60227-2 IEC 63294:2021,[6.4
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing T 608144-14-2 IEC 60811-5Q1
3.2 Loss of mass test T 60844-3-2 IEC 60811-4(9
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing T 6081+1-1-2 IEC 60811-50Q1
4.2 Loss of mass test T 60844-3-2 IEC 60811-4(9
5 Pressure test at high temperature
5.1 Insulation T 60844-3-1 |[EC 60811-5(8
5.2 Sheath T 60844-3-1 |[EC 60811-5(8
6 Elasticity and impact strength at low
temperature
6.1 Bending test forjnsulation at low temperature T 608144-1-4 IEC 60811-504
6.2 Bending test for sheath at low temperature T 608144-1-4 IEC 60811-504
6.3 Impact.test*on completed cable at low T 6081+1-1-4 IEC 60811-504
température
7 Heat-shock test
71 IAsulation T 60844-3-1 |[EC 60811-5(9
7.2 Sheath T 60811-2-1 |IFC 80811-509
8 Mechanical strength of completed cable
8.1 Flexing test T 602272 IEC 6329{1:2021, 6.6
See also 7.4.2 of this document
9 Test of flame retardance T 603321 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

The
cond

The

Table 8, column 2.

The i

8.3.3

Circd

Flat

For 4
sepa

Any filler shall not adhere to the cores:

8.3.4 Sheath

The s

The

Table 8, column 3

The s
the c
the ¢

Insulation

insulation shall be polyvinyl chloride compound of type PVC/D applied. around
Lictor.

pecified value of insulation thickness-shal-comply—with-the-specified—value is giv

nsulation resistance shall be not less than the value given in Table 8, column 6.

Assembly of cores and fillers, if any

lar cord: the cores and the fillers shall be twistedtogether.
ord: the cores shall be laid parallel.

circular cord having two cores, the space between the cores shall be filled eith
rate fillers or by the sheath filling the interstices.

heath shall be polyvinyl'chloride compound of type PVC/ST5 applied around the cor

bheath-thickhress~shall-comply—with-The specified value of sheath thickness is giv

heath may fill the spaces between the cores, thus forming a filling, but it shall not adhg
pres.-The assembly of cores may be surrounded by a separator, which shall not adhg
pres:

each

en in

er by

BN in

re to
re to

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

8.3.5

Overall dimensions

The mean overall diameter of circular cords and the mean overall dimensions of flat cords shall

be wi

thin 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 0,010
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 9,7 121 0,007
x 0,75 0,6 0,8 6,0 746 0,011
3x1 0,6 0,8 6,3 8,0 0,010
3 x 1,5 0,7 0,9 7,4 9,4 0,010
3 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 x 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
1 x 1,5 0,7 1,0 8,4 10,5 0,010
U 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
x 0,75 0,6 0,9 7,4 9,3 0,011
5x1 0,6 0,9 7,8 9,8 0,010
5 x 1,5 0,7 1,1 9,3 11,6 0,010
5 x 2,5 0,8 1,2 11,2 13,9 0,009
5x4 058 1,3 12,8 15,9 0,007
a8 The mean overall dimersions 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 10 20
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 Qiameter measured at the lowest point of the groove.

8.4.2

Durir

e two- and three-core cables:

8.5

Maxi

NOTE]

3 Current loading of cores

ir- and five-core cables:

cores.

Guidance on use

. D)

The
on th\l/e

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

all cores torbe loaded with 1 A/mm?2 +18 %:;

mum conductortemperature in normal use: 70 °C.

threenéo6res to be loaded with 1 A/mm?2 +18 % or all cores to

beloaded with /3/n A/mm2 +18 %, where n is the number of

se ofth€ cable type 60227 IEC 53 shall comply with IEC 62440, which provides guidance
safe) use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 10 — Tests for type 60227 IEC 53

1 2 3 4
Ref. No. Test Category of Test method described in
test
1 Electrical tests
1.1 Resistance of conductors T, S 60227-2 IEC 63294:2021, 5.1
12 yoltagg test.on cores according to specified
insulation thickness:
1.2.1 e at 1500V up toandincluding 0,6 mm 60227-2 |IEC 63294:2021, 5.3
1.2.2 e at2000V exceeding 0,6 m 60227-2 IEC 63294:202,/5.3
1.3 Voltage test on complete cable at 2 000 V T, S 60227-2 IEC 6329472021,]5.2
1.4 Insulation resistance at 70 °C T 60227-2 |IEC 63294:2021,/5.4
IEC 60227<1i», Table B
2 Provis_ions c_:overing constr_uc?ional
and dimensional characteristics
21 Chegk.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection and manual tgst
2.2 Measurement of insulation thickness T, S 60227-2 IEC 63294:2021,16.2
2.3 Measurement of sheath thickness T, S 60227-2 IEC 63294:2021,16.3
2.4 Measurement of overall dimensions:
241 e mean value T,S 60227-2 IEC 63294:2021,]6.4
2.4.2 ¢ ovality T,S 60227-2 IEC 63294:2021,[6.4
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing 60814+1-1-2 IEC 60811-50Q1
3.2 Loss of mass test 60844-3-2 IEC 60811-4(9
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing 60814+1-1-2 IEC 60811-50Q1
4.2 Loss of mass test 60814-3-2 IEC 60811-4(9
5 Fest-of-non-contaminatior\Oompatibility test 6081+1+-1-2 IEC 60811-5Q1
6 Pressure test at high temperature
6.1 Insulation 608144-3-1 IEC 60811-5(08
6.2 Sheath 60844-3-1 [EC 60811-5(8
7 Elasticity and impact strength at low temperature
7.1 Bending-test for insulation at low temperature 608144-1-4 IEC 60811-504
7.2 Bending test for sheath at low temperature 6081+1-1-4 IEC 60811-504
73 Impact test on completed cable at low 6081+1-1-4 IEC 60811-5(06
temperature
8 Heat shock test
8.1 Insulation 608144-3-14 IEC 60811-509
8.2 Sheath 60844+-3-1 IEC 60811-509
9 Mechanical strength of completed cable
9.1 Flexing test T 60227-2 IEC 63294:2021, 6.6
See also 9.4.2 of this document
10 Test of flame retardance T 603324 IEC 60332-1-2
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9 Heat-resistant 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 | Construction
9.3.1 Conductors
Number of conductors: 2 and 3.
The ¢onductors shall comply with the requirements given in IEC 60228 far«class 5 condug
9.3.2 Insulation
The finsulation shall be polyvinyl chloride compound of type“PVC/E applied around
condlctor.

The

Table 12, column 2.

The i

9.3.3

Circd

Flat

9.3.4 Sheath

The s

The

Table 12, column 3.

pecified value of insulation thickness shal-comply—with-the-specified—value-is giv

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

Assembly of cores

lar cord: the cores shall be twisted'together.

ord: the cores shall be laid-parallel.

heath shall be polyvinyl chloride compound of type PVC/ST10, applied around the c

Sheath-thiekRess—shall-comply—with-The specified value of sheath thickness is giv

The 3

to thg¢ cores. The assembly of cores may be surrounded by a separator. which shall not ag

heath may fill the spaces between the cores, thus forming a filling, but it shall not ag

tors.

each

en in

pres.

BN in

here

here

to the cores.

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

9.3.5

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 12, columns 4 and 5.
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9.4 Tests
9.4.1 General

Compliance with the requirements 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 IFC 60227-1-— 66 3 2

9.4.2.2 Sample preparation

The fnass of the weight and the diameter of pulleys A and B are given in Table a1

Table 11 — Mass of weight and diameter of pulleys

Number of cores Nominal c;c:::-sectional Mass of weight Diameter of pulleys?
mm? kg mm
0,5 0,5 60
2 0,75 1.0 80
0,5 0,5 80
3 0,75 1,0 80

2 Qiameter measured at the lowest point of the groove.

9.4.2(3 Current loading of cores

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

e tWo- and three-core cablesi\~ all cores to be loaded with 1 A/mm?2 +18 %.

9.5 | Guidance on use

Maximum conductorieémperature in normal use: 90 °C.

on the §afe use of electric cables with a rated voltage not exceeding 450/750 V.

The \rese of the cable type 60227 IEC 56 shall comply with IEC 62440, which provides guidance
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Table 12 — General data for type 60227 IEC 56

1 2 3 4 5 6
Numberand |Insulation thickness | Sheath thickness Mean overall | Minimum insulation
nominal cross- dimensions? resistance at 90 °C
sectional area of Specified value Specified value Lower Upper
conductors limit limit
mm?2 mm mm mm mm MQ - km
2x0,5 0,5 0,6 4,6 5,9 0,012
or or
30x40137x509
2x0,75 0,5 0,6 4,9 6,3 0,010
or or
3,2x52|38x6,3
3x0,5 0,5 0,6 4,9 6,3 0,012
3x0,75 0,5 0,6 5,2 6,7 0,010
@ The mean overall dimensions have been calculated in accordance with IEC 60719.
Table 13 — Tests for type 60227 IEC-56
( 2 3 4
Refetence Test Catégory Test methods described ir
No. of test
1 Electrical tests
1.1 Resistance of conductors T,S 60227-2 |IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000\V T,S 602272 |IEC 63294:2021, 5.p
1.3 Voltage test on cores at 1 500 V 60227-2 |EC 63294:2021, 5.B
1.4 Insulation resistance at 90 °C 60227-2 IEC 63294:2021, 5.4
IEC 60227-1:—, Table 3
5 P‘rovisic‘ms covering cqngtructional and
dimensional characteristics
21 Chec‘:k.ing of complianee with constructional T, S !EC 60227-1
provisions Inspection and manual test
2.2 Measurement of thickness of insulation T,S IEC 63294:2021, 6.2
2.3 Measurement of thickness of sheath , IEC 63294:2021, 6.3
2.4 Measurement of overall dimensions
241 Mean value T,S 60227-2 IEC 63294:2021, 6.4
2.4.2 Ovality T, S 60227-2 IEC 63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing 6084444 IEC 60811-501
3.2 Tensile test after ageing 6081414-1-2 IEC 60811-401
3.3 Loss of mass test 60814-3-2 IEC 60811-409
4 Mechanical properties of sheath
4.1 Tensile test before ageing 6081414-1-1 IEC 60811-501
4.2 Tensile test after ageing 60844-14-2 IEC 60811-401
4.3 Loss of mass test 60844-3-2 IEC 60811-409
5 Pressure test at high temperature
5.1 Insulation 60844-3-4+ IEC 60811-508
5.2 Sheath 60814-3-1 |[EC 60811-508
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1 2 3 4
Reference T Category Test methods described in
est
No. of test
6 Tests at low temperature
6.1 Bending test for insulation T 608141414 |EC 60811-504
6.2 Bending test for sheath T 60844144 IEC 60811-504
6.3 Impact test T 6084414 IEC 60811-506
7 Heat shock test
71 !nnu!atinn T ana44 2 4 1l cno44 009
7.2 Sheath T 608144-3-1 IEC 60811-509
8 Thermal stability
8.1 Insulation T 60844-3-2 IEC60811-403
8.2 Sheath T 60811-3-2 1EC"60811-405
9 Mechanical strength of complete cable
9.1 Flexing test T 602272 |[EC 63294:2021, 6.p
' Segnalso 9.4.2 of this documgnt
10 Test of flame retardance T 60332-4 IEC 60332-1-2
10 Heat-resistant ordinary PVC-sheathed cord for a maximum conductor
temperature of 90 °C
10.1| Code designation
60227 IEC 57.
10.2| Rated voltage
300/%00 V.
10.3 | Construction
10.3/1 Conductors
Number of conduectors: 2, 3, 4 or 5.
The ¢onductoérs 'shall comply with the requirements given in IEC 60228 for class 5 condugtors.
10.3.2 {/Insulation

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

The specified value of insulation thickness shal-comply—with-the-specified—value is given in

Table 14, column 2.

The i

10.3.

nsulation resistance shall be not less than the value given in Table 14, column 6.

3 Assembly of cores and fillers, if any

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

Flat cord: the cores shall be laid parallel.
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For a circular cord having two cores, the space between the cores shall be filled either by
separate fillers or by the sheath filling the interstices.

Any filler shall not adhere to the cores.

10.3.4 Sheath

The sheath shall be polyvinyl chloride compound of type PVC/ST10 applied around the cores.

Fhe-sheath-thickness—shall-complywith-The specified value of sheath thickness is given in
Table14 _column 3

The $heath may fill the spaces between the cores, thus forming a filling, but it shall.not’aghere
to the cores.
The @assembly of cores may be surrounded by a separator, which shall not adhere to the cpres.
The @ssembly of circular cords shall have a practically circular cross-séction.
10.3/5 Overall dimensions
The mean overall diameter of circular cords and the mean oyerall dimensions of flat cords|shall
be within the limits given in Table 14, columns 4 and 5.
Table 14 — General data for/type 60227 IEC 57
1 2 3 4 | 5 6
N:Pber and ] ] .Miniml.Jm
nomiinal cross- Thickness of Thickness of Mean overall insulatign
sectlional area insulation sheath dimensions? resistang¢e
of conductors at-70 90 |C
Specified value | Specified'value Lower limit Upper limit
mm?2 mm mm mm mm MQ - kn
2x0,75 0,6 0,8 57 7,2 0,011
or or
3,7 x6,0 45%x7,2
2 x1 0,6 0,8 5,9 7,5 0,010
or or
3,9 x 6,2 4,7 x 7,5
D x 1,5 0,7 0,8 6,8 8,6 0,010
D x 2,5 0,8 1,0 8,4 10,6 0,009
2 x4 0,8 1,1 9,7 12,1 0,007
x 0,75 0,6 0,8 6,0 7,6 0,011
3 x4 0,6 0,8 6,3 8,0 0,010
3. X 1,5 0,7 0,9 7,4 9,4 0,010
3 X ’),l-'\ ﬂ’R 1,1 Q,’) 11,4 n,nno
3 x4 0,8 1,1 10,3 12,8 0,007
4x0,75 0,6 0,8 6,6 8,3 0,011
4 x 1 0,6 0,9 7.1 9,0 0,010
4x15 0,7 1,0 8,4 10,5 0,010
4x25 0,8 1,1 10,1 12,5 0,009
4 x4 0,8 1,2 11,5 14,3 0,007
5x 0,75 0,6 0,9 7,4 9,3 0,011
5x 1 0,6 0,9 7,8 9,8 0,010
5x1,5 0,7 1,1 9,3 11,6 0,010
5x25 0,8 1,2 11,2 13,9 0,009
5x4 0,8 1,3 12,8 15,9 0,007
2 The mean overall dimensions have been calculated in accordance with IEC 60719.
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10.4 Tests
10.4.1 General

Compliance with the requirements of 10.3 shall be checked by inspection and by the sample
tests and type tests given in Table 16.

10.4.2 Flexing test
10.4.2.1 General

The requirements are given in IFC 60227-1-— 6 6 3 2

10.42.2 Sample preparation
The fnass of the weight and the diameter of pulleys A and B are given in Table 15/
Table 15 — Mass of weight and diameter of pulleys
Number of cores Nominal c;(:::-sectional Mass of weight Diameter of pulleys?
mm?2 kg mm
0,5 0,5 60
0,75 1,0 80
2 1 1C0 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
S 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@ [iameter measured.at the lowest point of the groove.
10.4.2.3 ~ €urrent loading of cores
Duririgthe flexing test, the cable sample shall be loaded as follows:
e two- and three-core cables: all cores to be loaded with 1 A/mm?2 +18 %;
e four- and five-core cables: three cores to be loaded with 1 A/mm?2 +18 % or all cores to

be loaded with \/3/n A/mm2 +1g %, where n is the number of

cores.
10.5 Guidance on use

Maximum conductor temperature in normal use: 90 °C.

NTE C .
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The use of the cable type 60227 IEC 57 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 16 — Tests for type 60227 IEC 57

1 2 3 4
Reference Tests Category of Test methods described in
No test
1 Electrical tests
1.1 Resistance of conductors T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test on completed cable at 2 000 V T, S 60227-2 IEC 63294:2021, 5.2
13 yoltagg test.on cores according to specified
insulation thickness:
1.3.1 e at 1500V uptoandincluding 0,6 mm 60227-2 |IEC 63294:2021, 5.3
1.3.7 e at2 000 V exceeding 0,6 mm T 60227-2 IEC 63294:2021% 4.3
1.4 Insulation resistance at 90 °C T ¢ [EC 60|2E§7?13:2—9,4':|'2a0b2h1a’35.4
2 P_rovisi(_)ns covering co_ns_tructional and
dimensional characteristics
21 Chegk.ing of compliance with constructional !EC 60227-1
provisions ’ Inspection and manual test
2.2 Measurement of thickness of insulation T, S 6022%-2 IEC 63294:2021, 4.2
2.3 Measurement of thickness of sheath T,S 802272 |[EC 63294:2021, 4.3
2.4 Measurement of overall dimensions
2.4.1 e mean value T, 80227-2 |EC 63294:2021, 4.4
2.4.2 e ovality T, 60227-2 IEC 63294:2021, 4.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 6081414-1-1 IEC 60811-501
3.2 Tensile test after ageing T 60844-1-2 IEC 60811-401
3.3 Loss of mass test T 60814-3-2 IEC 60811-409
3.4 Compatibility test® T 60814-1-2 IEC 60811-401
See also IEC 60227-1:—, 6.B.1
4 Mechanical properties of sheath
4.1 Tensile test before ageing T 6084444 IEC 60811-501
4.2 Tensile test after ageing T 60844-1-2 IEC 60811-401
4.3 Loss of mass test T 6081414-3-2 IEC 60811-409
5 Pressure test at high temperature
5.1 Insulation T 60814-3-1 IEC 60811-504
5.2 Sheath T 60811-3-1 IEC 60811-509
6 Tests at low temperature
6.1 Bending test for insulation T 6084414 IEC 60811-504
6.2 Bending'test for sheath? T 60811-1-4 IEC 60811-504
6.3 Elongation test for sheath® T 60844-4-4 IEC 60811-504
6.4 Impact test T 6081414-1-4 |EC 60811-504
7 Heat shock test
71 Insulation T 60814-3-1 IEC 60811-509
7.2 Sheath T 60814-3-1 IEC 60811-509
8 Thermal stability
8.1 Insulation T 60844-3-2 IEC 60811-405
8.2 Sheath T 60811-3-2 IEC 60811-504
9 Mechanical strength of complete cable
9.1 Flexing test T 60227-2 IEC 63294_:2021, 6.6
See also 10.4.2 of this document
10 Test of flame retardance T 60332-1 IEC 60332-1-2

2 Only applicable to cables having mean overall diameters up to and including 12,5 mm.

b

Only applicable if the mean overall diameter of the cable exceeds 12,5 mm.
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 5: Flexible cables (cords)
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comy
national electrotechnical committees (IEC National Committees). The object of IEC is to promete interng
operation on all questions concerning standardization in the electrical and electronic fields) To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC, Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interestedvin the subject ded
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
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical cammittee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content

blications is accurate, IEC cannot be held responsible ferthe way in which they are used or fdq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
fvices carried out by independent certification*bodies.

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

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical committeesiand IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensable for the-carrect application of this publication.

C 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 rig
pect thereaf{As of the date of publication of this document, IEC had not received notice of (a) patent(s),
y be required to implement this document. However, implementers are cautioned that this may not rep

lates{Sinformation, which may be obtained from the patent database available at https://patents.iec.c
bll not be held responsible for identifying any or all such patent rights.
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IEC 66227=5—Trasbeemn prepared—by tECtechmicattommittee—20—Etectric tabtes—

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

The |

This
acco
at w
desc

bove table.

anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

ibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60227 series, published under the general title)Polyvinyl ch

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available
vw.iec.ch/members_experts/refdocs. The main document types developed\by IEQ are

oride

b the

insulpted cables of rated voltages up to and including 450/750 V, can be found on thg IEC
websglite.

This document is to be used in conjunction with IEC 60227-1:~".

The ¢gommittee has decided that the contents of this document will remain unchanged untjl the
stability date indicated on the IEC website under websiore.iec.ch in the data related t
spec|fic document. At this date, the document will be

e rgconfirmed,

e withdrawn, or

e revised.

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;

faVaYat]

IEC ¢6227=5Ftexibtecabtes (u.uu'a),
IEC $0227-6, Lift cables and cables for flexible connections;

IEC 60227-7, Flexible cables screened and unscreened with two or more conductors a
rated voltages up to and including 300/500 V.

hd of

This [part of IEC 60227, when used in conjunction with IEC 60227-1, forms the comiplete

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
cablg

This
addit

part of IEC 60227 details the particular specifications or polyvinyl chloride insulated flg
s (cords), of rated voltages up to and including 300/500 V.

document provides the particular requirements for flexible cables (cords)‘which apj
on to the appropriate requirements specified in IEC 60227-1, which apply-to all cabl

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

2 Normative references

The following documents are referred to in the text in such a way that some or all of their co

cons
For
amer

IEC {
450/

itutes requirements of this document. For dated references, only the edition cited ap
undated references, the latest edition of the “veferenced document (including
dments) applies.

0227-1:—2, Polyvinyl chloride insulated-cables of rated voltages up to and incli
'50 V — Part 1: General requirements

IEC 60228, Conductors of insulated cablés

IEC ¢
for v
mixe

IEC ¢
Part

IEC ¢
Part

IEC ¢

0332-1-2, Tests on electriecand optical fibre cables under fire conditions — Part 1-2;
brtical flame propagation;for a single insulated wire or cable — Procedure for 1 kW
o flame

0811-401, Electric~and optical fibre cables — Test methods for non-metallic mater
101: Miscellanéoys tests — Thermal ageing methods — Ageing in an air oven

0811-405¢ Electric and optical fibre cables — Test methods for non-metallic mater
105: Miscellaneous tests — Thermal stability test for PVC insulations and PVC sheat}

0841-409, Electric and optical fibre cables — Test methods for non-metallic mater

xible

bly in
S,

ntent
blies.
any

iding

Test

pre-

als —

als —

1S

als —

Part

409 Mistelfanmeous tests = LOSS Of mass test for thermoptasticinsatations and steat

1S

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 g

urth 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

heat

shoc

509: Mechanical-tests Test for resistance of insiulations and sheaths to nrnnln’ng

test)

IEC 62440, Electric cables with a rated voltage not exceeding 450/750 V — Guide. to use

IEC ©63294:2021, Test methods for electric cables with rated voltages up to and inclliding
450/150 V.

3 Terms and definitions

For the purposes of this document, the terms and definitions_given in IEC 60227-1 and the
following apply.

ISO and IEC maintain terminology databases for,Use in standardization at the follgwing
addregsses:

o |EC Electropedia: available at https://www electropedia.org/

e 130 Online browsing platform: available“at https://www.iso.org/obp

3.1

type|test

test (hade before supplying a type of cable covered by this document on a general commgercial
basig in order to demonstrate satisfactory performance characteristics to meet the intejhded
appligation

Note ] to entry: Type tests‘@are'of such a nature that, after they have been made, it is not necessary for thenj to be
repeafed, unless changes are made in the cable materials or design which can change the perforfnance
charagteristics.

Note 2

3.2

to entry: Fhessymbol T is used to refer to type tests.

sample, test
test %ade on samples of completed cable or components taken from a completed cable to

that i

Note 1 to entry: The symbol S is used to refer to sample tests.

4 Flat tinsel cord

4.1
6022

4.2

Code designation

7 IEC 41.

Rated voltage

300/300 V.

erify
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Construction

Conductors

Number of conductors: 2.

2024

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

The
cond

The 3

The i

4.3.3

The

The
facili

4.3.4 Overall dimensions

The fmean overall dimensions shall be wijthin the limits given in Table 1, columns 2 and 3.

4.4
4.41

Com
tests

4.4.2

The 1

4.4.3

Insulation

insulation shall be polyvinyl chloride compound of type PVC/D applied, around
Lictor.

pecified value of the insulation thickness is given in Table 1, column -
nsulation resistance shall be not less than the value given in Table 1, column 4.

Assembly of cores

onductors shall be laid parallel and covered with the insulation.

nsulation shall be provided with a groove on¢both sides, between the conductoj
ate separation of the cores.

Tests
General
and type tests given'in Table 2.

Bending.test
equirements are given in IEC 60227-1:—, 6.6.3.3.

Drop test

each

bliance with the requirements of 4.3 shall be checked by inspection and by the sample

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.

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 3,56x7,0 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.INo. Test c:::etge::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
2 Provisjons govering constr‘uc.tional
and dimensional characteristics
21 Chegk.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection and manual tgst
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 afterageing 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 shoek test IEC 60811-509
7 Meehanical strength of completed cable
7.1 Bending test T IEC 63294:202_1, 6.8
See also 4.4.2 of this docunent
79 DTop test T TEC632947202T,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 V.

Construction

1 Conductors

Number of conductors: 1.

2024

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

6.3.

The ihsulation shall be polyvinyl chloride of type PVC/D, it shall consist of two layers.and ap
by dual extrusion around the conductor.

The guter layer of insulation shall be of a colour contrasting with that of the/inner layer but

adh

The gpecified value of combined thickness of the inner and outer.layers of insulation is giv
Tablg 3, column 4, the minimum thickness of the combined/layers at any point is giv
Tablg¢ 3, column 3 but at no point the thickness of either Jayer shall be less than the
specified in Table 3, column 2.

The

6.3.

Prefdrred colour of outer layer: green.

6.3.

The

6.4
6.4.

Com

test

6.4.
6.5

2 Insulation

ere to the inner layer.

3 Cord identification

4]h Overall diameter

ean overall diameter shallkbe within the limits given in Table 3, columns 5 and 6.

Tests

1 General

s|and type tests given in Table 4.

2 (Vacant)

plied

shall

en in
BN in
alue

insulation resistance at 70 °C shall be not less than the values given in Table 3, column 7.

bliance with the requirements of 6.3 shall be checked by inspection and by the sample

Guidance 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

ont

he 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 . .
g . . . X . 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
0,5 0,2 0,6 0,7 2,3 2,7 0,014
D,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 8
14 Long term resistance of insulation to direct T IEC 63294:2021, 5.6
’ current at 60 £ 5 °C for a period of 240 h
2 Constructional and dimensional characteristics
21 Checking of compliance with constructional T,S IEC 60227-1
’ provisions Inspection and manual tgst
29 Measurement of insulation thickness of inner T, S IEC 63294:2021, 6.2
’ layer (minimum thicknesssonly)
23 Measurement of insulation thickness of outer T,S IEC 63294:2021, 6.2
' layer (minimum_thickness only)
2.4 Measurement of‘overall thickness T,S IEC 63294:2021, 6.2
2.5 Measurement of overall diameter T,S IEC 63294:2021, 6.4
3 Meghahical 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 TEC 608 TT-209
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.



https://iecnorm.com/api/?name=1bd572b3a6add2b4fd99648366ca0fb1

- 14 - IEC 60227-5:2024 © |IEC

7 Light polyvinyl chloride sheathed cord

7.1

Code designation

60227 IEC 52.

7.2

Rated voltage

300/300 V.

7.3
7.3.1

Num

The

7.3.2

The
cond

The 3

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

7.3.3

Circd

Flat

7.3.4 Sheath

The 3

The s

The 9
the ¢
the ¢

_Construction

2024

Conductors

per of conductors: 2 and 3.
onductors shall comply with the requirements given in IEC 60228 forclass 5.

Insulation

insulation shall be polyvinyl chloride compound of type PVC/D applied around
Lictor.

pecified value of insulation thickness is given in Table)6, column 2.

Assembly of cores

lar cord: the cores shall be twisted together.

ord: the cores shall be laid parallel.

heath shall be polyvinyl'chloride compound of type PVC/ST5 applied around the cor|
pecified value of-sheath thickness is given in Table 6, column 3.

heath mayfill the spaces between the cores, thus forming a filling, but it shall not adhg
bres. The assembly of cores may be surrounded by a separator, which shall not adhg
pres.

The asse

7.3.5

each

re to
re to

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.

7.

4.2 Flexing test

4.21 General

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.

7.

Durir

7.

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
2 Diameter measured at the lowest point of the groove.

4.23 Current loading of cores

—

5 | Guidance on use

Maximum conductor temperature inmormal use: 70 °C.

The
on th

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

Table 6 — General data for type 60227 IEC 52

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

se of the cable type 60227-1EC 52 shall comply with IEC 62440, which provides guidance
safe use of electric cables with a rated voltage not exceeding 450/750 V.

1 2 3 4 5 6
Nmmber and Thickness of Thickness of Mean overall Minimum insulation
nominal cross~ insulation sheath dimensions? resistance at 7¢ °C
sectional-area of
conductors
Q.r_\nnifinrl valua Qpnnifinnl value L ower ||ppnr
limit limit
mm?2 mm mm mm mm MQ - km
2x0,5 0,5 0,6 4,6 5,9 0,012
or or
3,0x 4,9 3,7%x5,9
2x0,75 0,5 0,6 4,9 6,3 0,010
or or
3,2x%x5,2 3,8 x6,3
3x0,5 0,5 0,6 4.9 6,3 0,012
3x0,75 0,5 0,6 5,2 6,7 0,010

a

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
14 Insulation resistance at 70 °C T IEC 63294:2021, 5.4
IEC 60227-1:—, Table B
2 Provisjons govering constr‘uc.tional
and dimensional characteristics
21 Chegk.ing of compliance with constructional T,S !EC 60227-1
provisions Inspection and manual tgst
2.2 Measurement of insulation thickness T,S IEC 63294:2021, 6.2
2.3 Measurement of sheath thickness T, S JEC 63294:2021, 6.3
2.4 Measurement of overall dimensions:
241 e 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 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 forjnsulation at low temperature T IEC 60811-504
6.2 Bending test for sheath at low temperature T IEC 60811-504
6.3 Impact.test*on completed cable at low T IEC 60811-504
température
7 Heat-shock test
71 IAsulation T IEC 60811-509
7.2 Sheath T IFC 60811-509
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
cond

insulation shall be polyvinyl chloride compound of type PVC/D applied. around
Lictor.

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

The i

[nsulation resistance shall be not less than the value given in Tablé 8, column 6.

8.3.3] Assembly of cores and fillers, if any

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

Flat

ord: the cores shall be laid parallel.

For a circular cord having two cores, the space between the cores shall be filled eith

sepa

rate fillers or by the sheath filling the interstices.

Any filler shall not adhere to the cores;

8.3.4 Sheath

The $heath shall be polyvinyl'chloride compound of type PVC/ST5 applied around the cor

The $pecified value of-sheath thickness is given in Table 8, column 3.

The gheath may fillthe spaces between the cores, thus forming a filling, but it shall not adhg

the ¢
the ¢

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

each

er by

re to
re to

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

8.3.5 Overall dimensions

The mean overall diameter of circular cords and the mean overall dimensions of flat cords shall

be w

ithin the limits given in Table 8, columns 4 and 5.
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