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FOREWORD

b International Electrotechnical Commission (IEC) is a worldwide organization for standardizationcom
hational electrotechnical committees (IEC National Committees). The object of IEC is to promote‘intern
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\Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interested in the subject de
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-between 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 internatiohal use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for jthe way in which they are used or f
interpretation by any end user.

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

itself does not provide any attestation of conformity. 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 certification bodies.

users should ensure that they have the)latest edition of this publication.
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liability shall attach to IEC or its\directors, employees, servants or agents including individual expeits and

mbers of its technical committées’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
plications.

ention is drawn to_the Normative references cited in this publication. Use of the referenced publicat
spensable for thelcorrect application of this publication.

draws attentien®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
pect thereof) 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 reg
latest information, which may be obtained from the patent database available at https://patents.iec.d
Il 'not. be held responsible for identifying any or all such patent rights.
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h. [IEC

IEC 60227-1 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 2007. 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

20/2145/FDIS 20/2153/RVD

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

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

This gdocument was drafted in accordance with ISO/IEC Directives, Part 2, and develoged 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.

The qommittee has decided that the contents of this documenf will remain unchanged uniil the
stability date indicated on the IEC website under webstorg.iee.ch in the data related tpo the
specific document. At this date, the document will be
e rgconfirmed,

e wjthdrawn, or

e rgvised.
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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 6022+6—Flexible-cables{cords);

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

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

This part of IEC 60227, when used in conjunction with each of the other partsiof the IEC §0227
serie$, forms the complete standard for the type of cable specified in the'specific part.
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POLYVINYL CHLORIDE INSULATED CABLES OF
RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 1: General requirements

1 Scope

This kart of IEC 60227 applies to rigid and flexible cables with insulation, and sheath.if any,
based on polyvinyl chloride, of rated voltages U,/U up to and including 450/750 V used in power

instaljations of nominal voltage not exceeding 450/750 V AC.

NOTE| For some types of flexible cables the term "cord" is used.

The particular types of cables are specified in IEC 60227-3, |IEC 60227-4, |IEC 60227-5,
IEC §0227-6 and IEC 60227-7. The code designations of these typesoficables are provided in
this document.

The [fest methods specified in this document, IEC 60227<3, IEC 60227-4, IEC 60227-5,
IEC §0227-6 and IEC 60227-7 are given in IEC 63294, I[EC 60332-1-2 and in the relevant|parts
of thg IEC 60811 series.

2 Normative references

The fpllowing documents are referred to in the-téxt in such a way that some or all of their cqntent
constitutes requirements of this document. For dated references, only the edition cited applies.
For yndated references, the latest edition of the referenced document (including any
amendments) applies.

IEC §0227-3, Polyvinyl chloridé'-insulated cables of rated voltages up to and including
450/450 V — Part 3: Non-sheathed cables for fixed wiring

IEC §0227-4, Polyvinyk.chloride insulated cables of rated voltages up to and including
450/150 V — Part 4: Sheathed cables for fixed wiring

IEC 0227-5, Polyvinyl chloride insulated cables of rated voltages up to and including
450/7150 V — Part 5: Flexible cables (cords)

IEC §0227-6, Polyvinyl chloride insulated cables of rated voltages up to and including
450/150W — Part 6: Lift cables and cables for flexible connections

IEC 60227-7, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 7: Flexible cables screened and unscreened with two or more conductors and
of rated voltages up to and including 300/500 V

IEC 60228, 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

IEC 60811-401:2012, Electric and optical fibre cables — Test methods for non-metallic materials
— Part 401: Miscellaneous tests — Thermal ageing methods — Ageing in an air oven
IEC 60811-401:2012/AMD1:2017
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IEC 60811-404, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 404: Miscellaneous tests — Mineral oil immersion tests for sheaths

IEC 60811-405, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 405: Miscellaneous tests — Thermal stability test for PVC insulations and PVC sheaths

IEC 60811-409, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 409: Miscellaneous tests — Loss of mass test for thermoplastic insulations and sheaths

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 0811-504, Electric and optical fibre cables — Test methods for non-metallic materfals —
Part $04: Mechanical tests — Bending tests at low temperature for insulation and sheaths

IEC §0811-505, Electric and optical fibre cables — Test methods for non-metallic materjals
Part $05: Mechanical tests — Elongation at low temperature for insulations and sheaths

IEC §0811-506, Electric and optical fibre cables — Test methods for non-metallic materjals
Part $06: Mechanical tests — Impact test at low temperature for jnsulations and sheaths

IEC §0811-508, Electric and optical fibre cables — Test,methods for non-metallic materfals —
Part $08: Mechanical tests — Pressure test at high tempétature for insulation and sheaths

IEC §0811-509, Electric and optical fibre cables =Test methods for non-metallic materfals —
Part $09: 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 §3294:2021, Test methods for-electric cables with rated voltages up to and including
450/450 V

3 Tlerms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO gnd |IECmaintain terminology databases for use in standardization at the follpwing
addrgsses:

o |HC Efectropedia: available at https://www.electropedia.org/

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

3.1

polyvinyl chloride compound

PVC

combination of materials suitably selected, proportioned and treated, of which the characteristic
constituent is the plastomer polyvinyl chloride or one of its copolymers

Note 1 to entry: PVC also designates compounds containing both polyvinyl chloride and certain of its polymers.
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3.2

type of compound
category in which a compound is placed according to its properties, as determined by specific

tests

Note 1

3.3
rated

to entry: The type designation is not directly related to the composition of the compound.

voltage

reference voltage for which the cable is designed and which serves to define the electrical tests

Note 1te-ertry—Theratedveltagetsexpressed-bythecombinationoftwevalwes L —expressedinvels:

U, being the RMS value between any insulated conductor and "earth" (metal covering of the cable or the~surrofinding
mediufn);

U beinp the RMS value between any two-phase conductors of a multicore cable or of a system 6f.single-core ¢ables.
In an alternating current system, the rated voltage of a cable shall be at least equal to the~nominal voltage| of the
systenp for which it is intended.

This cendition applies both to the value U, and to the value U.

In a difect current system, the rated nominal voltage between conductor and "earth" shall be not higher than 1,5

the rated AC value of U,.

Note 2| to entry: The operating voltage of a system can permanently exceed the nominal voltage of such a
by 10 V6. A cable can be used at a 10 % higher operating voltage than its rated voltage if the latter is at leas
to the pominal voltage of the system.

3.4

code|designation

code |used to designate a specific type of cable

Note 1|to entry: The code designations for the,cables specified in the IEC 60227 series are listed in Annex
4 Marking

4.1 Indication of origin and cable identification

411 General

Cablgs shall be provided with an indication of the manufacturer, which shall be eith

identification thread or a repetitive marking of the manufacturer's name or trademark.

Cable
the c

s for"use at a conductor temperature exceeding 70 °C shall also be marked eithe
bde, designation according to Annex A or with the maximum conductor temperature.

times

ystem
equal

er an

F with

Marki

4.1.2

ng may be by printing or by reproduction in relief on or in the insulation or sheath.

Continuity of marks

Each specified mark shall be regarded as continuous if the distance between the end of the

mark

and the beginning of the next identical mark does not exceed

— 550 mm if the marking is on the outer sheath of the cable;

— 275 mm if the marking is

a) on the insulation of an unsheathed cable;

b) on the insulation of a sheathed cable;

c)

on a tape within a sheathed cable.
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4.2 Durability

Printed markings shall be durable. Compliance with this requirement shall be checked by the
test given in IEC 63294:2021, 6.1.

4.3 Legibility

All markings shall be legible.

The colours of the identification threads shall be easy to recognize or easily made recognizable,
if necessary, by cleaning with petrol or other suitable solvent.

5 (Qore identification

5.1 General
Each|core shall be identified as follows:

— in[cables having up to and including five cores by colour, see 5.2;
— in[cables having more than five cores by number, see 5.3.

NOTE| The colour scheme, and in particular the scheme for rigid multicore eables, is under consideration.
5.2 | Core identification by colours
5.21 General requirements

Ident|fication of the cores of a cable shall be achieved by the use of coloured insulation or|other
suitable method.

Each|core of a cable shall have only one colour, except the core identified by the golour
combjination green-and-yellow.

The ¢olours green and yellow, when not in combination, shall not be used for any muljicore
cable|

NOTE| The colours red and white ‘are preferably avoided.
5.2.2 Colour scheme
The greferred colour scheme for flexible cables and single-core cables is:

— sihgle-core“cable: no preferred colour scheme;

— twozcore cable: no preferred colour scheme;
— three-coreeable——eithergreenand-yellowbluebrewn—orbrewnblack—grey:
— four-core cable: either green-and-yellow, brown, black, grey,
or blue, brown, black, grey;
— five-core cable: either green-and-yellow, blue, brown, black, grey,

or blue, brown, black, grey, black.

The colours shall be clearly identifiable and durable. Durability shall be checked by the test
given in IEC 63294:2021, 6.1.

5.2.3 Colour combination green-and-yellow

The distribution of the colours for the core coloured green-and-yellow shall comply with the
following condition: for every 15 mm length of core, either one of the colours green and yellow
shall cover at least 30 % and not more than 70 % of the surface of the core, the other colour
covering the remainder.
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NOTE Information on the use of the colours green-and-yellow and blue: It is understood that the colours green and
yellow, when they are combined as specified above, are recognized exclusively as a means of identification of the
core intended for use as earth connection or similar protection, and that the colour blue is intended for the
identification of the core intended to be connected to neutral. If, however, there is no neutral, blue can be used to
identify any core except the earthing or protective conductor.

5.3 Core identification by numbers
5.3.1 General requirements

The insulation of the cores shall be of the same colour and numbered sequentially, except for
the core coloured green-and-yellow, if one is included.

The green-and-yellow core, if any, shall comply with the requirement of 5.2.3 and shall|be in
the opiter layer.

The numbering shall start with number 1 in the inner layer.

The numbers shall be printed in Arabic numerals on the outer surfaces, of*the cores. All the
numbers shall be of the same colour, which shall contrast with the cololr of the insulation]. The
numgrals shall be legible.

5.3.2 Preferred arrangement of marking

The qumbers shall be repeated, at regular intervals along the\core, consecutive numbers peing
inverfed in relation to each other.

Whern the number is a single numeral, a dash shall*be placed underneath it. If the nymber
consipts of two numerals, these shall be positioned one below the other and a dash pJaced
below the lower numeral. The spacing d between, consecutive numbers shall not exceed 50 mm.

The grrangement of the marks is shown iniFigure 1 below.

d d

A
Y
A
Y

IEC
Figure 1 — Arrangement of marking by numbers

5.3.3 Durability

Print¢d nUmerals shall be durable. Compliance with this requirement shall be checked Hy the
test divetrin IEC 63294:2021, 6.1.

6 General requirements for the construction of cables

6.1 Conductors
6.1.1 Material

The conductors shall consist of annealed copper, except for the wires of tinsel cords, for which
a copper alloy may be used. The wires may be plain or tinned.
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6.1.2 Construction

The maximum diameters of the wires of flexible conductors — other than the conductors of tinsel
cords — and the minimum number of the wires of rigid conductors shall be in accordance with
IEC 60228.

The classes of the conductors relevant to the various types of cables are given in the particular
standards (see IEC 60227-3, IEC 60227-4, IEC 60227-5, IEC 60227-6, IEC 60227-7).

Conductors of cables for fixed installations shall be circular solid, circular stranded or
compacted circular stranded conductors.

For tipsel cords 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 glloy,
helically wound on a thread of cotton, polyamide or similar material.

6.1.3 Check on construction

Compliance with the requirements of 6.1.1 and 6.1.2, including the requirements of IEC 6228,
shall be checked by inspection and by measurement.

6.1.4 Electrical resistance

For cables — other than tinsel cords — the resistance of €ach conductor at 20 °C shall [be in
accondance with the requirements of IEC 60228 for the-given class of the conductor.

Compliance shall be checked by the test given in IEC 63294:2021, 5.1.

6.2 Insulation
6.2.1 Material

The insulation shall be polyvinyl chlaride compound of the type specified for each type of cable
in the particular standards (see 1EC 60227-3, IEC 60227-4, IEC 60227-5, IEC 60227-6,
IEC g0227-7):

— type PVC/C in the case of cables for fixed installation;
— type PVC/D in the case of flexible cables;

— type PVC/E in the-case of heat-resistant cables for internal wiring.

The test requjrements for these compounds are specified in Table 1.

comppound and covered by the particular standards (see IEC 60227-3, IEC 60227-4,
IEC

The 6rlgaximum operating temperatures for cables insulated with any of the above types of

UZZ7-0, TEC BUZZ/-6, TEC OUZLZ/-7) are given In those publications.

6.2.2 Application to the conductor

The insulation shall be so applied that it fits closely on the conductor, but for cables other than
tinsel cords, it shall be possible to remove it without damage to the insulation itself, to the
conductor or to the tin coating if any. Compliance shall be checked by inspection and by manual
test.

6.2.3 Thickness

The mean value of the thickness of insulation shall be not less than the specified value for each
type and size of cable shown in the tables of the particular standards (IEC 60227-3,
IEC 60227-4, IEC 60227-5, IEC 60227-6, IEC 60227-7).
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However, the thickness at any point may be less than the specified value provided that the
difference does not exceed 0,1 mm + 10 % of the specified value.

Compliance shall be checked by the test given in IEC 63294:2021, 6.2.

6.2.4 Mechanical properties before and after ageing

The insulation shall have adequate mechanical strength and elasticity within the temperature
limits to which it may be exposed in normal use.

Compliance shall be checked by carrying out the tests specified in Table 1.

The gdpplicable test methods and the results to be obtained are specified in Table 1.

Table 1 — Requirements for the non-electrical tests
for polyvinyl chloride (PVC) insulation

1 2 3 a | 5 | s 7
Reference Test Unit Type of component Test method
No. described in
PVC/C PVC/D PVC/E
1 Tensile strength and elongation IEC 60811-5Q1
at break
1.1 Properties in the state as
delivered
1.1.1 Values to be obtained for the
tensile strength:
— median, min. N/mm?2 12,5 10 15
1.1.2 Values to be obtained for the
elongation at break:
— median, min. % 125 150 150
1.2 Properties after ageing in aif. IEC 60811-401)and
oven IEC 60811-5Q1
1.2.1 Ageing conditions:
— temperature °C 802 802 135+ 2
— durationrefitreatment h 7 x 24 7 x 24 10 x 24
1.2.2 Values to'be obtained for the
tensile“strength:
—.median, min. N/mm? 12,5 10 15
- " variation?, max. % +20 +20 +25
1.2.3 Values to be obtained for the
elongation at break:
— median, min. % 125 150 150
— variation?, max. % +20 +20 +25
2 Loss of mass test IEC 60811-409
2.1 Ageing conditions:
— temperature °C 802 802 115+ 2
— duration of treatment h 7 x 24 7 x 24 10 x 24
2.2 Values to be obtained for the mg/cm? 2 2 2

loss of mass, max.
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1 2 3 a | s | s 7
Reference Test Unit Type of component Test method
No. described in
PVC/C PVC/D PVC/E
3 Compatibility test® IEC 60811-401
3.1 Ageing conditions °C 80 +2 80 +2 100 + 2
h 7 %24 7 %24 10 x 24
3.2 Mechanical properties after As in reference
ageing Nos. 1.2.2 and 1.2.3
Values to be obtained
Heat shock test IEC 60811:5Q9
4.1 Test conditions:
— temperature °C 150 + 2 150 + 2 150 + 2
— duration of treatment h 1 1 1
4.2 Results to be obtained Absence of cracks
5 Pressure test at high IEC 60811-5(8
temperature
5.1 Test conditions:
— force exercised by the blade See IEC 60811-508
— duration of heating under See IEC 60811508
load
— temperature °C 80 £ 2 70£2 90 £ 2
5.2 Results to be obtained:
— median of the depth of % 50 50 50
penetration, max.
6 Bending test at low temperature IEC 60811-504
6.1 Test conditions:
— temperature °C -15+2 -15+2 -15+2
— period of application ofJow See [EC 60811-504
temperature
6.2 Results to be obtained Absence of cracks
7 Elongation test atlew IEC 60811-5(Q5
temperature
71 Test conditions:
— temperature °C -15+2 -15+2 -
— _(period of application of low See IEC 60811-505
temperature
7.2 Result to be obtained:
clonrgation-without-breaks Yo 26 26
min.
8 Impact test at low temperature® IEC 60811-506
8.1 Test conditions:
— temperature °C -15+2 -15+2 -
— period of application of low See IEC 60811-506
temperature
— mass of hammer See IEC 60811-506
8.2 Results to be obtained See IEC 60811-506
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1 2 3 a | s | s 7
Reference Test Unit Type of component Test method
No. described in
PVC/C PVC/D PVC/E
9 Thermal stability test IEC 60811-405
9.1 Test conditions:
— temperature °C - - 200+ 0,5
9.2 Results to be obtained:
- nleil.r: :/alue of the thermal min - - 180
.......................
a8 Vgriation: difference between the median value after ageing and the median value without ageing,(expressed
ag a percentage of the latter.
b If ppplicable, see 6.3.1.
¢ If ppecified in the particular standards (IEC 60227-3, IEC 60227-4, IEC 60227-5, IEC 60227-6, IEC 60227-7).

6.3 | Filler

6.3.1 Material

The flllers shall be composed of one of the following or ofxany combination of the following,
unlesjs otherwise specified in the particular standards (IEC 60227-3, IEC 60227-4, IEC 60227-5,

IEC §0227-6, IEC 60227-7):

— ajfcompound based on unvulcanized rubber or plastics; or
— natural or synthetic textiles; or

— paper.

Whern the filler is composed of unvulcanized rubber, there shall be no harmful interagtions

betwgen its constituents and either~insulation or sheath or both. Compliance with
requifement shall be checked by.the test given in IEC 60811-401:2012, Annex G
IEC §0811-401:2012/AMD1:2017,"Annex C.

6.3.2 Application

this
and

For gach type of cable) the particular standards (IEC 60227-3, IEC 60227-4, IEC 60227-5,
IEC §0227-6, IEC 60227-7) specify whether that cable includes fillers or whether the sheath or

inner|covering may. penetrate between the cores, thus forming a filling.

shap
togetherby a film or tape.

The {Ilers shall fill the spaces between the cores giving the assembly a practically cifc

6.4 Extruded inner covering

6.4.1 Material

ular

. Theifillers shall not adhere to the cores. The assembly of cores and fillers may bg held

The extruded inner covering shall be composed of a compound based on unvulcanized rubber
or plastics, unless otherwise specified in the particular standards (IEC 60227-4, IEC 60227-5,

IEC 60227-6, IEC 60227-7).

Where the inner covering is composed of unvulcanized rubber, there shall be no harmful

interactions between its constituents and either insulation or sheath or both.

Compliance with this requirement shall be checked by the test given in IEC 60811-401:2012,

Annex C and IEC 60811-401:2012/AMD1:2017, Annex C.
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6.4.2 Application

The extruded inner covering shall surround the cores and may penetrate the spaces between
them giving the assembly a practical circular shape. The extruded inner covering shall not
adhere to the cores.

For each type of cable, the particular standards (IEC 60227-4, |IEC 60227-5, IEC 60227-6,
IEC 60227-7) indicate whether that cable includes an extruded inner covering or not, or whether
the outer sheath may penetrate between the cores, thus forming a filling.

6.4.3 Thickness

No mleasurement is required for the extruded inner covering, unless otherwise specified:|n the
partiqular standards (IEC 60227-4, IEC 60227-5, IEC 60227-6, IEC 60227-7).

6.5 | Sheath
6.5.1 Material

The gheath shall be polyvinyl chloride compound of the type specified for each type of caple in
the particular standards (see IEC 60227-4, IEC 60227-5, IEC 602276, IEC 60227-7):

— type PVC/ST4 in the case of cables for fixed installations;
— type PVC/ST5 in the case of flexible cables;

— type PVC/ST9 in the case of oil-resistant flexible cables;
— type PVC/ST10 in the case of cables sheathed with a 90 °C polyvinyl chloride compodnd.

The test requirements for these compounds are specified in Table 2.

6.5.2 Application
The gheath shall be extruded in a single*layer:

a) 01 the core, in the case of single-core cables;
o

b) the assembly of cores-and fillers or inner covering, if any, in the case of other cables.

The gheath shall not adheré to the cores. A separator, consisting of a film or tape, may be
placeld under the sheath,

In centain cases, indicated in the particular standards (IEC 60227-4, IEC 60227-5, IEC 60227-6,
IEC §0227-7),-the sheath may penetrate into the spaces between the cores, thus formiing a
filling| (see 6v4-2).

6.5.3 Fhickness

The mean value of the thickness shall not be less than the specified value for each type and
size of cable shown in the tables of the particular standards (IEC 60227-4, IEC 60227-5,
IEC 60227-6, IEC 60227-7).

However, the thickness at any place may be less than the specified value provided that the
difference does not exceed 0,1 mm + 15 % of the specified value, unless otherwise specified.

Compliance shall be checked by the test given in IEC 63294:2021, 6.3.

6.5.4 Mechanical properties before and after ageing

The sheath shall have adequate mechanical strength and elasticity within the temperature limits
to which it can be exposed in normal use.
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Compliance shall be checked by carrying out the tests specified in Table 2.
The applicable test values and the results to be obtained are specified in Table 2.

Table 2 — Requirements for the non-electrical test for polyvinyl chloride (PVC) sheaths

1 2 3 4 | 5 ‘ 6 | 7 8
Reference Test Unit Type of compound Test method
No. described in
PVC/ PVC/ PVC/ PVC/
ST4 ST5 ST9 ST10
1 Tensile strength and elongation at IEC 60811[-501
break
1.1 Properties in the state as delivered
1.1.1 Values to be obtained for the
tensile strength:
— median, min. N/mm?2 12,5 10 10 10
1.1.2 Values to be obtained for the
elongation at break
— median, min. % 125 150 150 150
1.2 Properties after ageing in the air
oven
1.2.1 Ageing conditions: IEC 60811-401
— temperature °C 8042V 80+2 | 802 |135+2
— duration of treatment h Tx24 | 7T x24 | 7x24 | 7x%x24
1.2.2 Values to be obtained for the
tensile strength:
— median, min. NAmm?2 | 12,5 10 10 10
— variation?, max. % +20 +20 +20 +25
1.2.3 Values to be obtained for the
elongation at break:
— median, min. % 125 150 150 150
— variation?, max. % +20 +20 +20 +25
2 Loss of mass test IEC 60811[-409
2.1 Ageing conditions:
— temperature °C 115+ 2
As in reference No. 1.2.1
— _lduration of treatment h 10 x 24
2.2 \/alues to be obtained for the loss mg/cm2 2 2 2 2
of mass, max.
3 Compatibitity teste HEE-66614-401
3.1 Ageing conditions:
— temperature °C 100 + 2
As in reference No. 1.2.1
— duration of treatment h 10 x 24
3.2 Mechanical properties after ageing As in reference Nos. 1.2.2
Values to be obtained and 1.2.3
Heat shock test IEC 60811-509
4.1 Test conditions:
— temperature °C 150+ 2 [(150+2 150+ 2 |150 2
— duration of treatment h 1 1 1 1
4.2 Results to be obtained Absence of cracks
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1 2 3 a | s | s | 7 8
Reference Test Unit Type of compound Test method
No. described in
PVC/ PVC/ PVC/ PVC/
ST4 ST5 ST9 ST10
5 Pressure test at high temperature IEC 60811-508
5.1 Test conditions:
— force exercised by the blade
— duration of heating under load h
terperatute G 88-+2 B+ 2——FO+2—100+2
5.2 Results to be obtained:
— median of the depth of % 50 50 50 50
penetration, max.
6 Bending test at low temperature IEC 60811[-504
6.1 Test conditions:
— temperature °C -15+2|-15+2 |15+ 2(|-15+ 2
— period of application of low h
temperature
6.2 Results to be obtained Absencg,of‘cracks
7 Elongation test at low temperature IEC 60811[-505
71 Test conditions:
— temperature °C 1502/ -15+£2 |-15+2 |15+ 2
— period of application of low
temperature
7.2 Results to be obtained:
— elongation without break, min. % 20 20 20 20
8 Impact test at low temperature IEC 60811[-505
8.1 Test conditions:
— temperature °C -15+2|-15+2|-15+2 |-15+%2
— period of application of low h
temperature
— mass of hammer
8.2 Results to be obtained
9 Mechanical properties after IEC 60811[-404
immefsion in mineral oil
9.1 Teést-conditions:
- temperature of oil °C - - 90 £ 2 -
— _duration of immersion in oil h - - 24 -
9.1.1 Value to be obtained for the tensile
strength:
— variation max.? % - - +30
9.1.2 Value to be obtained for the
elongation at break?:
— variation max. % - - +30
10 Minimum thermal stability at 200 °C min - - - 180 IEC 60811-405

Variation: difference between the median value after ageing and the median value without ageing, expressed
as a percentage of the latter.

Only applicable when called up by the particular cable standard, see also 6.3.1.
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6.6

6.6.

1

Tests on completed cables

Electrical properties

—19 -

The cables shall have adequate dielectric strength and insulation resistance.

Compliance shall be checked by carrying out the tests specified in Table 3.

The test methods and the results to be obtained are specified in Table 3.

Table 3 — Requirements for electrical tests for PVC insulated cables

1 2 3 a | s | s 7
Refergnce Test Unit Rated voltage of cables Test method
N¢. described ip
300/ 300/ 450/
300V 500 V 750 V
1 Measurement of the resistance IEC 63294:2021|, 5.1
of conductors
1.1 Values to be obtained, max. See |IEC 60228 and pacticular
standards (IEC 60227-3,
IEC 60227-4, IEC60227-5,
IEC 60227-6,IEC60227-7)
2 Voltage test on completed IEC 63294:2021), 5.2
cables
2.1 Test conditions:
— minimum length of the m 10 10 10
sample
— minimum period of immersion h 1 1 1
in water
— temperature of the water 2C 20t 5 205 20t 5
2.2 Voltage applied (AC) Vv 2 000 2 000 2 500
2.3 Duration of each applicationlof min 5 5 5
voltage, min.
2.4 Results to be obtained No breakdown
3 Voltage test on cores IEC 63294:2021), 5.3
3.1 Test conditions:
— lengthief sample m 5 5 5
— midimum period of immersion h 1 1 1
in/water
— " temperature of the water °C 20+ 5 20+ 5 205
3.2 Applied voltage (AC) according
to speciffedthickness of
insulation:
— up to and including 0,6 mm \Y 1 500 1 500 -
— exceeding 0,6 mm \Y 2 000 2 000 2 500
3.3 Duration of each application of min 5 5 5
voltage, min.
3.4 Results to be obtained No breakdown
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Reference Test Unit Rated voltage of cables Test method
No. described in
300/ 300/ 450/
300 V 500 V 750 V
4 Measurement of insulation IEC 63294:2021, 5.4
resistance
4.1 Test conditions:
— length of sample m 5 5 5
— previous voltage test as in
Ref. Nos. Zor 3
— minimum period of immersion h 2 2 2
in hot water
— temperature of water See tables in the particular
standards
4.2 Results to be obtained (IEC 60227-3, IEC 60227-4,
IEC 60227-5, IEC 60227-6,
IEC 60227-7)
6.6.2 Overall dimensions
The mean overall dimensions of the cables shall be withincthe limits specified in the tables in
the particular standards (see I|EC 60227-3, IEC 60227-4, I|IEC 60227-5, |EC 60327-6,
IEC §0227-7).
Ovality compliance shall be checked by the testscgiven in IEC 63294:2021, 6.4.
6.6.3 Mechanical strength of flexible cables
6.6.3]1 General
The flexible cables shall be capable of withstanding bending and other mechanical strg¢sses
occufring in normal use.
When specified in the particular standards (see IEC 60227-5, |IEC 60227-6, |IEC 60227-7),
compliance shall be checked by the test given in IEC 63294:2021, Clause 6.
6.6.3{2 Flexing \test for flexible cables
See I[EC 6329432021, 6.6.
Durinjg thetest with 15 000 backward and forward movements, i.e. 30 000 single strokes, neither
interr lp’rinn of the current nor short circuit between the conductaors shall occur

After the test, the sample shall withstand the voltage test carried out in accordance with
IEC 63294:2021, 5.2.

6.6.3.3 Bending test for tinsel cord

See |

EC 63294:2021, 6.8.

During the test with 60 000 bending cycles, i.e. 120 000 single strokes, interruption of the
current shall not occur.

After the test, the sample shall withstand the voltage test carried out in accordance with
IEC 63294:2021, 5.2, the voltage, however, being 1 500V and applied only between the
conductors connected together and the water.
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