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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizatior fer’standardization™comprising
aII natlonal electrotechmcal commlttees (IEC Natlonal Commlttees) 2 E S

this end and in add|t|on to other activities,
Technical Reports, Publicly Available Specifications (PAS) and

with the International Organization for Standardization (I

agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end

5| e Xor the way in which they are used or for any
C Nationgl Lommittees undertake to apply IEC Publications

their mational and regional publications. Any divergence

In order to promote intern
transparently to the maxi
between any IEC Public
the latter.

IEC itself does vie any ation f capformity. Independent certification bodies provide conformity
assessment services a i accgss to IEC marks of conformity. IEC is not responsible for any

services carried out b

All users should &nhsuxe ve the Jatest edition of this publication

No liability sha EC or\s directors, employees, servants or agents including individual experts and
members ofts te ittees and IEC National Committees for any personal injury, property damage or
other damag atiye whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges axisiug publication, use of, or reliance upon, this IEC Publication or any other IEC
Publica

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendments has been prepared
for user convenience.

IEC 60227-7 edition 1.2 contains the first edition (1995-12) [documents 20B/177/FDIS and
20B/199/RVD], its amendment 1 (2003-03) [documents 20/551/CDV and 20/597A/RVC] and its
amendment 2 (2011-09) [documents 20/1264/FDIS and 20/1274/RVD].

A

vertical line in the margin shows where the base publication has been modified by

amendments 1 and 2.

International Standard IEC 60227-7 has been prepared by sub-committee 20B: Low-voltage cables,
of IEC technical committee 20: Electric cables.

Annex A forms an integral part of this standard.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

@%
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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

1 General

1.1  Scope

All cables comply with the appropriate requirements given i
type of cable complies with the particular requirements of

1.2 Normative references

IEC 60227-2:19@0
450/750 V - Part 2

Amendment 1 (2003
IEC 60228,

IEC 60332-
for vertica Qpagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60502-1:2004, Power cables with extruded insulation and their accessories for rated
voltages from 1 kV (U,, = 1,2 kV) up to 30 kV (U,, = 36 kV) — Part 1: Cables for rated voltages

of 1 kV (U, =1,2kV)and 3 kV (U, = 3,6 kV)
Amendment 1 (2009)

IEC 60719:1992, Calculation of the lower and upper limits for the average outer dimensions of
cables with circular copper conductors and of rated voltages up to and including 450/750 V

IEC 60811-1-1:1993, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section 1: Measurement of thickness and
overall dimensions — Tests for determining the mechanical properties

Amendment 1 (2001)

IEC 60811-1-2:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section Two: Thermal ageing methods
Amendment 1 (1989)
Amendment 2 (2000)
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IEC 60811-1-4:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section Four: Tests at low temperature
Amendment 1 (1993)
Amendment 2 (2001)

IEC 60811-2-1:1998, Common test methods for insulating and sheathing materials of electric
and optical cables — Part 2-1: Methods specific to elastomeric compounds — Ozone
resistance, hot set and mineral oil immersion tests

Amendment 1 (2001)

IEC 60811-3-1:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 3: Methods specific to PVC compounds — Section One: Pressure test at high
temperature — Tests for resistance to cracking
Amendment 1 (1994)
Amendment 2 (2001)

Thermal stability test
Amendment 1 (1993)
Amendment 2 (2003)

IEC 62153-4-3:2006, Metallic communication ca

2 Oil resistant, polyvinyl chloride eened and unscreened
flexible cable

21 Code designation
60227 |IEC 74 for gcreenedCs
60227 IEC 75 fo@crened ab

2.2 Rated voltage

300/500 V

Number conductors: 2 to 60.
Preferred number of conductors: 2, 3,4,5,6,7, 12, 18, 27, 36, 48 and 60.

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

2.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/D (see IEC 60227-1) applied
around each conductor.

The insulation thickness shall comply with the specified value given in column 2 of table 1
or 2. The insulation resistance shall be not less that the value given in table 1, column 8 or
table 2, column 6.
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2.3.3 Assembly of cores and fillers, if any

The cores shall be twisted together, where appropriate in several concentric layers.

A centre core is not permitted but a centre filler of suitable material shall be applied for cables
with five or more cores in the first layer. Assemblies with three or more cores shall have one
core which is coloured green and yellow.

Around each layer a tape may be applied which may cover the cores fully or partially. The
tape shall not adhere to the cores.

For two-core cables, the space between the cores shall be filled either by separate fillers or

by the sheath filling the interstices.

2.3.4 Inner sheath for screened cables

The inner sheath shall be a polyvinyl chloride compound of tyg
applied around the core assembly. For all cables, the thic
determined by the formula:

¢ EC 60227-1)
er shéath shall be

where Dy is the fictitious diameter over
and A.2.3 of IEC 60502, annex A, and

1,0 mm2 conductors (not given in A.2.
respectively.

For cables with the pref
thickness are given in

NOTE In the case of/sables
more layers.

For screened cables, the screen shall be applied over the inner sheath, in the form of a braid
of plain or tinned copper wires.

For cables with the preferred number of cores, the diameter of the copper wires shall comply
with the values given in column 4 of table 1.

For the other cables, the following maximum values apply:

— 0,16 mm for d <10,0 mm
— 0,21 mm for 10,0 mm <d <20,0 mm
— 0,26 mm for 20,0 mm <d <30,0 mm
- 0,31 mm for d >30,0 mm

where d is the fictitious diameter under the braid which is calculated by adding to the fictitious
diameter over laid-up cores, twice the specified thickness of inner sheath.
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The screening efficiency shall be determined by measuring the transfer impedance. The value
obtained shall not exceed 250 Q/km at 30 MHz.

2.3.6 Sheath or oversheath

The sheath or oversheath shall be polyvinyl chloride compound of type PVC/ST9
(see IEC 60227-1) applied either:

— as an oversheath around the screen of screened cables, or
— as an sheath around the laid-up cores of unscreened cables.

An optional tape may be applied between screen and oversheath.

For all cables the thickness or the sheath or oversheath shall be determ

t, = 0,08 d| + 0,4 mm

The fictitious diameter shall be calculated in accorda
of this standard. The increase in diameter due totf

sheath thickness are given in column 5 (of table TN\and

Both for sheath and oversheath, the thic req

IEC 60227-1.
grstices of the laid-up core assembly, but it
ables, the oversheath shall fit closely but not

In unscreened cables,

shall not adhere tq t
adhere to the s @}

All cables shall hgvte r cross-section.

2.3.7

Except ellow core, if any, all cores shall be identified by numbers in
accordanc

2.3.8 Overall dis

The mean overall diameter of the cables shall be within the limits to be determined
in accordance with IEC 60719. For cables with the preferred number of cores, the limits,
according to IEC 60719 are given in columns 6 and 7 of table 1 or in columns 4 and 5 of table 2,
(see note in 2.3.4).

2.4 Tests

Compliance with the requirements of 2.3 shall be checked by inspection and by the tests
given in table 3.
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2.5 Guide to use

The main purpose of these cables is for the interconnection of parts of machines used for
manufacturing purposes, including machine tools and mechanical handling equipment.
The cables are permitted for the direct connection to the mains. Continual flexing is not
recommended for the screened cables. If any of these cables is not required to move during
use, installation in conduits, trunking etc. is advised.

Screened cables are recommended in environments where a moderate level of electro-
magnetic interference is encountered.

These cables are designed for use only inside buildings and where the ambient temperatures
remain within the range of +5 °C to +40 °C.

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

Maximum sheath temperature: 60 °C.

@C@
N
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