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The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’c
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: General requirements

FOREWORD

eration on all questions concerning standardization in the electrical and electronic fields/ 1o thi
tion to other activities, IEC publishes International Standards, Technical Specificationsy)Technicg

ation is entrusted to technical committees; any IEC National Committee interested in the subject
Brticipate in this preparatory work. International, governmental and non-goverpmental organizatio

hsus of opinion on the relevant subjects since each technical ¢ommittee has representatioy
tted IEC National Committees.

erpretation by any end user.

elf does not provide any attestation of.conformity. Independent certification bodies provide g
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

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

bility shall attach to IEC or its\directors, employees, servants or agents including individual ex
ers of its technical committees/and IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
kes arising out of the.publication, use of, or reliance upon, this IEC Publication or any

on is drawn to the_.Normative references cited in this publication. Use of the referenced publi
Ensable for the.correct application of this publication.

raws atteption to the possibility that the implementation of this document may involve the U

t thereof"As of the date of publication of this document, IEC had not received notice of (a) patent
e required to implement this document. However, implementers are cautioned that this may not
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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.

nce with ISO/IEC Directives, Part 1 and ISO/IEC Directives, ’IEC Su;;plement, 3
at wwwliec.ch/members_experts/refdocs. The main document types developed-by
described in greater detail at www.iec.ch/publications.

A list of|all parts in the IEC 60227 series, published under the general title ‘Polyvinyl
insulate(d cables of rated voltages up to and including 450/750 V, can be found on
website

The committee has decided that the contents of this document will'remain unchanged
stability| date indicated on the IEC website under webstore.jgc.ch in the data relate
specificl[document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e reviged.

loped in
vailable
EC are

chloride
the IEC

until the
i to the
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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 60227-5: Flexible cables (cords);

IEC 602Z7-6: LIiit cables and cables for 1lexible connections;

IEC 60227-7: Flexible cables screened and unscreened with two or more conducter$ and of
rated vqdltages up to and including 300/500 V.

This pait of IEC 60227, when used in conjunction with each of the other parts‘of the IEC 60227
series, 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 part of IEC 60227 applies to rigid and flexible cables with insulation, and sheath if any,

based o
installat

NOTE F

The pa
IEC 602
this doc

The tes
IEC 602
of the IH

2 Nol

The follq
constitu
For un
amend

IEC 602
450/75(

IEC 602
450/75(

IEC 602
450/75(

h polyvinyl chloride, of rated voltages U,/U up to and including 450/750 V used i
ons of nominal voltage not exceeding 450/750 V AC.

br some types of flexible cables the term "cord" is used.

'ticular types of cables are specified in IEC 60227-3, |IEC 60227-4, IEC §
27-6 and IEC 60227-7. The code designations of these types of cables are prog
ument.

t methods specified in this document, |IEC 60227%3," IEC 60227-4, |IEC §
27-6 and IEC 60227-7 are given in IEC 63294, IEC60332-1-2 and in the relevg
C 60811 series.

mative references

wing documents are referred to in theitext in such a way that some or all of their
fes requirements of this document. FFor dated references, only the edition cited
ated references, the latest edition of the referenced document (includ
ents) applies.

~.

27-3, Polyvinyl chloride\insulated cables of rated voltages up to and
V — Part 3: Non-sheathed cables for fixed wiring

~.

27-4, Polyvinyl chloride insulated cables of rated voltages up to and
V — Part 4: Sheathed cables for fixed wiring

-

27-5, Rolyvinyl chloride insulated cables of rated voltages up to and
V — Rart’5: Flexible cables (cords)

IEC 602

n power

0227-5,
vided in

0227-5,
nt parts

content
applies.
ng any

ncluding

ncluding

hcluding

~.

27-6, Polyvinyl chloride insulated cables of rated voltages up to and

pcluding

450/750 V — 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

IEC 602

voltages up to and including 300/500 V

28, 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 4
IEC 608

01: Miscellaneous tests — Thermal ageing methods — Ageing in an air oven
11-401:2012/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 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

IEC 60811-505, Electric and optical fibre cables — Test methods for non-metallic materials
Part 50%: Mechanical tests — Elongation at low temperature for insulations’and sheathg

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 méthods for non-metallic materials
Part 508: Mechanical tests — Pressure test at high temgeérature for insulation and sheaths

IEC 60811-509, Electric and optical fibre cables —~T'est methods for non-metallic materials —
Part 509: Mechanical tests — Test for resistance’of insulations and sheaths to cracking (heat
shock tegst)

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

IEC 63294:2021, Test methods far,-electric cables with rated voltages up to and ipcluding
450/75Q V

3 Terms and definitions
For the purposes ofithis document, the following terms and definitions apply.

ISO and IECsmaintain terminology databases for use in standardization at the fpllowing
addressles:

o |EC Electropedia: available at hiips://www.eleciropedia.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 to entry: The type designation is not directly related to the composition of the compound.

3.3
rated voltage
reference voltage for which the cable is designed and which serves to define the electrical tests

Note 1 to entry: The rated voltage is expressed by the combination of two values U /U, expressed in volts:

U, being the RMS value between any insulated conductor and "earth" (metal covering of the cable or the{surrounding
medium);

U being the RMS value between any two-phase conductors of a multicore cable or of a system of single-cofe cables.

In an altefnating current system, the rated voltage of a cable shall be at least equal to the hominal voltage of the
system fof which it is intended.

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

In a direcf current system, the rated nominal voltage between conductor and "earth" shall be not higher than|1,5 times
the rated AC value of U, .

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

3.4
code désignation
code uskd to designate a specific type of cable

™

Note 1 tolentry: The code designations for the-cables specified in the IEC 60227 series are listed in Anngx A.

4 Marking

4.1 ndication of origin and cable identification
411 General

Cables |shall be provided with an indication of the manufacturer, which shall be ejther an
identificption thread or a repetitive marking of the manufacturer's name or trademark.

Cables foruse at a conductor temperature exceeding 70 °C shall also be marked either with
the cod¢ designation according to Annex A or with the maximum conductor temperature.

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

4.1.2 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 atape within a sheathed cable.
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urability

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 Col

51 G
Each co
— incd
— incd
NOTE T
52 C
5.2.1

Identific
suitable

Each cq
combing

The col
cable.

NOTE T
5.2.2
The pre

— sing

e identification

eneral
re shall be identified as follows:

bles having up to and including five cores by colour, see 5.2;
bles having more than five cores by number, see 5.3.

ore identification by colours
General requirements

ation of the cores of a cable shall be achieved by the use of coloured insulation
method.

tion green-and-yellow.

he colours red and white are preferably avoided.
Colour scheme
ferred colour scheme for flexible cables and single-core cables is:

e-c@re‘cable: no preferred colour scheme;

— two-

COrE cable: no preferred colour scheme;

he colour scheme, and in particular the scheme for rigid multicore,cables, is under consideration|

— three-core cable: either green-and-yellow, blue, brown, or, brown, black, grey;

— four-core cable: either green-and-yellow, brown, black, grey,

—  five-

or blue, brown, black, grey;

core cable: either green-and-yellow, blue, brown, black, grey,
or blue, brown, black, grey, black.

or other

re of a cable shall have only one’ colour, except the core identified by the colour

burs green and yellow, when not in combination, shall not be used for any multicore

The colours shall be clearly identifiable and durable. Durability shall be checked by the test

given in

5.2.3

IEC 63294:2021, 6.1.

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 outdr 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 colour lef the insulatlon. The
numerals shall be legible.

5.3.2 Preferred arrangement of marking

The numbers shall be repeated, at regular intervals along the core, consecutive numbefs being
inverted in relation to each other.

When the number is a single numeral, a dash shall*be placed underneath it. If the |[number
consisty of two numerals, these shall be positiofted one below the other and a dash placed
below the lower numeral. The spacing d between.consecutive numbers shall not exceed[50 mm.

The arrangement of the marks is shown in“Figure 1 below.

d d

A
Y
A
Y

IEC
Figure 1 — Arrangement of marking by numbers

5.3.3 Durability

Printed |numerals shall be durable. Compliance with this requirement shall be checked by the
test given In IEC 63294720271, 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 tins¢l 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 coppgr alloy,
helically wound on a thread of cotton, polyamide or similar material.

6.1.3 Check on construction

Complignce with the requirements of 6.1.1 and 6.1.2, including the reguibements of IEQ 60228,
shall be[checked by inspection and by measurement.

6.1.4 Electrical resistance

For cables — other than tinsel cords — the resistance of~each conductor at 20 °C shall be in
accordalnce with the requirements of IEC 60228 for the{given class of the conductor.

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

6.2

nsulation
6.2.1 Material

The insdlation shall be polyvinyl chigride compound of the type specified for each type jof cable
in the |particular standards (see-”IEC 60227-3, IEC 60227-4, IEC 60227-5, IEC §0227-6,
IEC 60227-7):

— 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 tes{ requirements for these compounds are specified in Table 1.

The makximum operating temperatures for cables insulated with any of the above {ypes of
compound and covered by the particular standards (see [EC 60Z227-3, TEC 60227-4,
IEC 60227-5, IEC 60227-6, IEC 60227-7) 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 apglicable 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
Referenge Test Unit Type of component Test metEod
No. described in

PVC/C PVC/D, PVC/E

1 Tensile strength and elongation IEC 60811-501
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 air IEC 60811-401 and
oven IEC 60811-501

1.2.1 Ageing conditions:
— temperature °C 80 +2 802 135+ 2
— duration ef treatment h 7 x 24 7 %24 10 x 24

1.2.2 Values tg be obtained for the
tensile strength:

- ~median, min. N/mm?2 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 s | 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 +2 802 100 + 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 60811-509
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 60811-508
temperature
5.1 Test conditions:
— force exercised by the blade See IEC 60811-508
— duration of heating under See IEC 60811-508
load
— temperature °C 80 £ 2 702 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 of\ew See IEC 60811-504
temperature
6.2 Results to be obtained Absence of cracks
7 Elongation test at low IEC 60811-505
temperature
7.1 Test conditiens:
— temperature °C -15+2 -15+2 -
— ~péeriod of application of low See IEC 60811-505
temperature
7.2 Result to be obtained:
- elgngation without break, % 20 20 -
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 s | s | s 7
Reference Test Unit Type of component Test method

No. described in

PVCI/C PVC/D PVCI/E
9 Thermal stability test IEC 60811-405
9.1 Test conditions:
— temperature °C - - 200+ 0,5
9.2 Results to be obtained:
— mean value of the thermal min - - 180
stability time, min.

a8 Variation: difference between the median value after ageing and the median value without ageing, ekpressed

as a percentage of the latter.
b If apglicable, see 6.3.1.
¢ If spdcified in the particular standards (IEC 60227-3, IEC 60227-4, IEC 60227-5, IEC 60227-6, IEC 6(227-7).
6.3  Fjller
6.3.1 Material
The fillgrs shall be composed of one of the following or of, any combination of the fgllowing,
unless dtherwise specified in the particular standards (IE€C60227-3, IEC 60227-4, IEC §0227-5,
IEC 60227-6, IEC 60227-7):
— acompound based on unvulcanized rubber or plastics; or
— natufal or synthetic textiles; or
— paper.
When the filler is composed of unvulcanized rubber, there shall be no harmful intefactions
between its constituents and eitheriinsulation 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/AMD1:20%7,»Annex C.
6.3.2 Application
For eagh type of cable/ the particular standards (IEC 60227-3, IEC 60227-4, IEC §0227-5,
IEC 60227-6, IEC 60227-7) specify whether that cable includes fillers or whether the sheath or
inner cavering may. penetrate between the cores, thus forming a filling.
The fillgrs,shall fill the spaces between the cores giving the assembly a practically|circular
shape. Théfillers shall not adhere to the cores. The assembly of cores and fillers may|be held

together by a film or tape.

6.4
6.4.1

Extruded inner covering

Material

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 mea fad in the

particular standards (IEC 60227-4, IEC 60227-5, IEC 60227-’6, IEC 60227-7).

6.5 Sheath
6.5.1 Material

The shelath shall be polyvinyl chloride compound of the type specifiedfor each type of|cable in
the part|cular standards (see IEC 60227-4, IEC 60227-5, IEC 60227-6, 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 compound.

The tes{ requirements for these compounds arecspecified in Table 2.

6.5.2 Application
The sheath shall be extruded in a single’ layer:

a) on tIe core, in the case of single-core cables;

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

The shgath shall not adhere to the cores. A separator, consisting of a film or tape, [may be
placed under the sheath.

In certain cases indicated in the particular standards (IEC 60227-4, IEC 60227-5, IEC §0227-6,
IEC 60227-7), the sheath may penetrate into the spaces between the cores, thus forming a
filling (see 6.4,2).

6.5.3 Thickness

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 Tensitestrengtiramd-etongatiomat HEC66811-501
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 50 150

1.2 Properties after ageing in the air
oven

1.2.1 Ageing conditions: IEC 60811-401
— temperature °C 80£2 [ 80+2 | 802 |135+2
— duration of treatment h T»24 | 7x24 | 7x24 | 7x24

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
— ~duration of treatment h 10 x 24

2.2 Yalues to be obtained for the loss mg/cm2 2 2 2 2
of mass, max

3 Compatibility testP IEC 60811-401

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
— temperature °C 80+2 [ 702 | 702 | 902
5.2 Results 1o be obfamed:
— 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+ 215+ 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
7.1 Test conditions:
— temperature °C -1542[-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 berobtained
9 Mechanical properties after IEC 60811-404
immersion in mineral oil
9.1 Tést 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

a8  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 4 | 5 | 6 7
Refereng Test Unit Rated voltage of cables Test metEod
No. deseribed in
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 parti¢ular
standards (IEC 60227-3,
IEC 60227-4, IEC 60227-5,
IEC 60227-6, IEC '60227-7)
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 °C 20t 5 20t 5 205
2.2 Voltage applied (AC) \Y 2 000 2 000 2 500
2.3 Duration of each application of 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:
— length/ef'sample m 5 5 5
— minimum 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 specified thickness 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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— previous voltage test as in
Ref. Nos. 2 or 3

1 2 3 s | s | s 7
Reference Test Unit Rated voltage of cables Test method
No. described in
300/ 300/ 450/
300V 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

— 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 megn overall dimensions of the cables shall be withindthe limits specified in the {

the pafticular standards (see I|EC 60227-3, I|EC 60227-4, |EC 60227-5,
IEC 60227-7).

Ovality gompliance shall be checked by the tests(given 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

occurrinlg in normal use.

When dpecified in the particular standards (see IEC 60227-5, IEC 60227-6, |IEC 6

compliapce shall be checked by the test given in IEC 63294:2021, Clause 6.

6.6.3.2 Flexing-test for flexible cables
See |IEQ 632942021, 6.6.

IEC ¢

ables in
0227-6,

stresses

D227-7),

neither

During thetestwith-15 000 backward and forward movements-i.e-30 000 single strokes
7 J

interruption of the current nor short circuit between the conductors 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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