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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Test methods

et —: o

f

i
f

4) |

¢
6)

Intg
cab

Thi
20H
20/

The
besg

The IEC (International Electrotechnical Commission) is a worldwide organization fgr s
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entrusted to technical committees; any IEC National Committee inter i }
articipate in this preparatory work International, governmental and. no govern RE
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rganizations.

f standards, technical specifications, tec
Committees in that sense.

& eir national ‘and regional standards.
ivergence between the |E 3 5 ational or regional standard shall be clg

A\ttention is dra 0 5 ibiligy tb \ elements of this International Standard may be the su
f patent rights. EC S ible for identifying any or all such patent rights.

C 60227-2 consists of the second edition (1997) [documg
its amendment1 (2003) [documents 20/560/CDV

technical content is therefore identical to the base edition and its amendment and
n prepared for user convenience.

ndardizatign compij?ing

ote

To
n is
may
sing
ation
two

an

ation

orm

ional

ilonal

Any
arly

any

ject

hge

nts
and

has

It bears the edition number 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

The committee has decided that the contents of the base publication and its amendment 1 will
remain unchanged until 2007. 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withdrawn;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 2: Test methods
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General
General requirements
methods of carrying out the tests specified in all parts of IEC 602 Dart
the following publications:
60227-1:1993, Polyvinyl chloride insulated cables of rateg ling
450/750 V — Part 1: General requirements
60332-1:Tests on electric cables under fire condition ical
insuyilated cable
60811-1-1:1993, Common test methods for i ical
les — Part 1. Methods for general, slicatf and
rall dimensions — Test for determining the
Applicable tests
tests applicable to the /-3,
60227-4, etc.).
Classification o N ding e frequency with which they are carried out
tests specif@r 2.2
FC 60227-1.
-3,
ken
hs to include suchmarking.
mdlticore cables, except for the test specified in 1.9, not more than three cores (of diffefent

For

col

1.5

b L lo ] ) L Ml 5 b (] 1 ) H e (]
urs, 11 dppricdiitc) sTidll U 1€51CU UTTICSS ULNTTWISTE SPCUITITU.

Pre-conditioning

All the tests shall be carried out not less than 16 h after the extrusion of the insulating or
sheathing compounds.

1.6
Unl

Test temperature

ess otherwise specified, tests shall be made at ambient temperature.
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1.7

Test voltage

Unless otherwise specified, the test voltages shall be a.c. 49 Hz to 61 Hz of approximately
sine-wave form, the ratio peak value/r.m.s. value being equal to V2 with a tolerance of +7 %.

The values quoted are r.m.s. values.

1.8

Checking of the durability of colours and markings

Compliance with this requirement shall be checked by trying to remove the marking of the

ma
tim
1.9
1.9

The
san

Cornpliance shall be checked on each core of cable

cor

If W
of d

instilation.

1.9
The
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Thi
5.2

1.1

bw, and this shall be
If in the calculatio:

hufacturers name or trade mark and the colours of cores or numerals by rubbing Tlighily
bs with a piece of cotton wool or cloth soaked in water.

Measurement of insulation thickness

1 Procedure

bs of cables with more than five cores.

ithdrawal of the conductor is difficy
ore shall be loosened by stretching

2 Evaluation of results

¥o decimal places and rounded off as gi
e of the thickness of insulation.

D  Measurement of sheath thickness

1.1

1" Procedure
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The thickness of sheath shall be measured in accordance with 8.2 of IEC 60811-1-1.

One sample of cable shall be taken from each of three places, separated by at least 1 m.

1.10.2 Evaluation of results

The mean of all the values (expressed in millimetres) obtained from the three pieces of sheath
shall be calculated to two decimal places and rounded off as given below, and this shall be
taken as the mean value of the thickness of sheath.

If in the calculation the second decimal figure is 5 or more, the first decimal figure shall be
raised to the next number, thus, for exemple, 1,74 shall be rounded off to 1,7 and 1,75 to 1,8.
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The lowest of all values obtained shall be taken as the minimum thickness of sheath at any
place.

This test may be combined with any other measurements of thickness, for instance those of
5.5.4 of IEC 60227-1.

1.11 Measurement of overall dimensions and ovality

The three samples taken in accordance with 1.9 or 1.10 shall be used.

Thd measurement of the overall diameter of any circular cable and of the overall dimensignf of
flat|cables with a major dimension not exceeding 15 mm shall be carried out in accordamce/yith
8.3|of IEC 60811-1-1.

Forlthe measurement of flat cables with a major dimension exceeding\I'S emetdr, a
profile projector or similar appliance shall be used.

The mean of the values obtained shall be taken as the mean

v

Forchecking the cable ovality of circular sheathed cable shall be madg at

the|same cross-section of the cable.

2 |Electrical tests

2.1 Electrical resistance of conducto

e resistance of each conductor shall
length, and the length of each sanjple

In g
be

> 2545 1000
£ 2345 + ¢ L

of th mple at the moment of measurement, in degrees Celsius
Q °C, in ohm/kilometre
Rt | - is the resj e metres of cable at f °C in ohms

L is the length sf the sample of cable, in metres (length of the complete sample and ngt of
thesindividuel cores or wires)

2.2| \Voltage test carried out on completed cables

A sample of cable, as delivered, shall be immersed in water if the cable has no metallic layer.
The length of the sample, the temperature of the water and the duration of immersion are given
in table 3 of IEC 60227-1.

A voltage shall be applied in turn between each conductor and all the others connected
together and to the metallic layer, if any, or to the water, then between all conductors
connected together and the metallic layer or water.

The voltage and the duration of its application are given for each case in table 3 of IEC 60227-1.
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2.3 Voltage test on cores

The test applies to sheathed cables and to flat non-sheathed cords but not to flat tinsel cords.

The test shall be made on a sample of cable of 5 m length. The sheath and any other covering
or filling shall be removed without damaging the cores.

In the case of a flat non-sheathed cord, a short cut shall be made in the insulation between the
cores, and the cores shall be separated by hand for a length of 2 m. The voltage and the
duration of its application are given for each case in table 3 of IEC 60227-1.

The cores shall be immersed in water as specified in table 3 of IEC 602
shdll be applied between the conductors and the water.

-1, and a voltpge

Thg voltage and the duration of its application are given for each case i 6Q22711.

2.4 Insulation resistance

This test applies to all cables. It shall be made on the core isly
submitted to the test described in 2.3 or, if this is not appti

The sample shall be immersed in water previo e cified temperaturg, a
length of about 0,25 m at each end of the sampl i

The length of the samples, the tempera i ! e duration of immersion |are

given in table 3 of IEC 60227-1.

A dl.c. voltage of between 80\V ang the
water.

The insulation resjstan sha S this
vallie shall be r to

bed
int

The
IEQ
fron

/-3,
ted

R = 0,0367 log1o %

where”
R . ) . 4
D is the nominal outer diameter of the insulation

d is the diameter of the circumscribed circle of the conductor or, for tinsel cords, the nominal
inner diameter of the insulation
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3 Tests of mechanical strength of completed flexible cables

31 Flexing test
3.1.1 General

The requirements are given in 5.6.3.1 of IEC 60227-1.

This test does not apply to tinsel cords, nor to single-core cables with flexible conductors for
fixed wiring, nor to multi-core flexible cables having cores of nominal cross sectional area

grepterttam2;5mm2;

3.1{2 Apparatus

This test shall be carried out by means of the apparatus shown i

consists of a carrier C, a driving system for the carrier and four @

cabjle to be tested. The carrier C supports two pulleys A apd\B,\which\are\of
diameter. The two fixed pulleys, at either end of the apparatus,\may i
from pulleys A and B, but all four pulleys shall-be so arrang

betiveen them. The carrier makes cycles (forward and back

of 1 m at an approximately constant speed of 0,33 m/s

of movement.

hce
fion

The pulleys shall be made of metal and'R s i ¥ groove for circular cables
and a flat groove for flat cables. Th in be fixed so that the pull is
alwpys applied by the weight from whick_th i wing/away. The distance from pne
resfraining clamp to its support, while th€ other slai esting on its support, shall be of 5/cm

makximum.

The driving system shall ' i drns smoothly and without jerks whep it

reverses from one diregtion

Figure 1 — Flexing apparatus

313 Sample preparation

A sample of flexible cable about 5 m long shall be stretched over the pulleys, as shown in
figure 1, each end being loaded with a weight. The mass of this weight and the diameter of

pulleys A and B are given in table 1.
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Table 1 — Mass of weight and diameter of pulleys

Types of flexible cables

Number
of
cores 2)

Nominal
cross-sectional
area
mm?2

Mass

Diameter
of
pulleys 1)
mm

Flat non-sheathed cord

2

o
o

60

Light polyvinyl chloride sheathed cable

~NOon | NGO
[¢;]

Ordinary polyvinyl chloride sheathed cable
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cocoowuwNudgoow|o
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~N O | O
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Light polyvinyl chloride sheathed cable
Ordinary polyvinyl chloride sheathed cable

&

N = X

Z,
(@]

WN =

SNo | oo
o
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N | gy,
[¢;]

120

200

18

No | oo

[,

N=2=200|MNMN_2_200[N_2=200(N=2-0

oo

moooo|ocooou|vovvo |vovwumo |ocnooo

NOPOWON | NPON=-

160
160
160
200
200

2)

(Diameter measured at the lowest point of the groove.

Cables with numbers of cores between 7 and 18, but not specified in this table, are non-preferred

capie types. They may be tested Using the mass of weight and the pultey dfameter for the same
conductor size at the next higher specified number of cores.
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314 Current loading of cores

For

the current loading, either a low voltage or a voltage about 230/400 V may be used.

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

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

— 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 "' %, where n is_the numbef of

cores.
Catl:les having more than five cores shall not be loaded. On cores are loaded, a
sigmal current shall be applied.
3.1}5 Voltage between cores
Forltwo-core cables the voltage between the conductors sha her
cables having three or more cores, a three-phase a.c, ied
to three conductors, any additional conductors being S ent
corgs shall be tested. In case of a two-layer constructign; they*shal iter
laygr. This also applies when a low voltage curre
3.1|6 Fault detection (construction of the
The flexing apparatus shall be constru urs
durjng the flexing test:
3.2
The
As length shall be fixed in the apparatus as shown in figure 2, pnd
loagled a mass of 0,5 kg. A current of about 0,1 A shall be passed throligh
the|conductots.,
The sample.shall bevbent backwards and forwards in a direction perpendicular to the plang of
the|axes of the conductors, the two extreme positions making an angle of 90° on both sidef of
the|vertical.

Afl

exing is a movement through 180°. The rate of flexing is 60 per minute.

If the sample does not comply with the test, this shall be repeated with two additional samples,
both of which shall then comply with the repeated test.
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