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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 5: Flexible cables (cords)

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all ‘hational electrotechnical committees (IEC National Committees). The object of the IEC is to promote
intgrnational co-operation on all questions concerning standardization in the electrical and electronic fields. To
thig| end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entfusted to technical committees; any IEC National Committee interested in the subject dealt with may
parficipate in this preparatory work. International, governmental and non-governmental organizations liaising
witlf the |EC also participate in this preparation. The IEC collaborates closely with the International Organization
‘Standardization (1SO) in accordance with conditions determined by agreement between the two

Thé formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
intdrnational consensus of opinion on the relevant subjects since each technical committee has representation
trom all interested National Committees.

Thd documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

In grder to promote international unification, IEC National Committees undertake to apply IEC International
Stahdards transparently to the maximum extent possible in their national and regional standards. Any
divérgence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
eqy pment declared to be in conformity with one of its standards.

Attmion is drawn to the possibility that some of the elements of this International Standard may be the subject
of fatent rights. The IEC shall not be held responsibie for identifying any or ail such patent rights.
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V -

Part 5: Flexible cables (cords)

1 @eneral

1.1 § Scope

Thisgpart of IEC 60227 details the particular specifications for polyvinyl chioride insulated
flexifle cables (cords), of rated voltages up to and including 300/500 V.

All cgbles comply with the appropriate requirements given in IEC 60227-1 and each individual
type ibf cable complies with the particular requirements of this part.

1.2 i Normative references

The Jollowing normative documents contain provisions which, through reference in this text,
consfitute provisions of this part of IEC 60227. For dated references, subsequent amendments
revisions of, any of these publications do not apply. However, parties to agreements
gl on this part of IEC 60227 are encouraged to investigate the possibility of applying the
mostfrecent editions of the normative documents indicated below. For undated references, the
latesf edition of the normative document referred to applies. Members of IEC and ISO maintain
regisfers of currently valid International Standards.

IEC 0227-1:1993, Polyvinyl chioride insulated cables of rated voltages up to and including

450/750 V — Part 1: General requirements

IEC $0227-2:1979, Polyvinyl chloride insulated cables of rated voltages up to and including
450/§50 V - Part 2: Test methods

IEC 0228:1978, Conductors of insulated cables. Guide to the dimensional limits of circular
condyctors

IEC ' 0332-1:1993 Tests on electric cables under fire conditions — Part 1: Test on a single
vertigal insulated wire or cable

IEC 081 1-1-1:1993, Common test methods for insulating and sheathing materials of electric
cablds — Part 1: Methods for general applications — Section 1: Measurement of thickness and

overdll dimensions — Tests for determining the mechanical properties

IEC
cabl

§0811-1-2:1985, Common test methods for insulating and sheathing materials of electric
5 — Part 1: Methods for general applications — Section 2: Thermal ageing methods
IEC 0811-1-4:1985. Common test methods for insulating and sheathing materials of electric
s — Part 1: Methods for general applications — Section 4: Tests at low temperature

IEC 0811-3-1:1985, Common test methods for insulating and sheathing materials of electric
cablgs - Part 3: Methods specific to PVC compounds — Section 1: Pressure test at high
grature - Tests for resistance to cracking

0811-3-2:1985, Common test methods for insulating and sheathing materials of electric
cab/ — Part 3: Methods specific to PVC compounds - Section 2: Loss of mass test — Thermal
stability test

0885, Electrical test methods for electric cables
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2 Flat tinsel cord

2.1 Code designation
60227 IEC 41.

2.2 Zlated voltage

300/3p0 V.

2.3 iConstruction
2.3.1 Conductor

Numtiser of conductors: 2.

Each jonductor shall comprise a number of strands or groups of strands, twisted together,
each §trand being composed of one or more flattened wires of copper or copper alloy, helically
wouna on a thread of cotton, polyamide or similar material.

|
i
i

The c&nductor resistance shall not exceed the value given in table 1, column 5.

2.3.2 | Insulation

The i‘ sulation shall be polyvinyl chloride compound of type PVC/D applied around each
condugtor.

The insulation thickness shall comply with the specified value given in tabie 1, column 1.
The insulation resistance shall be not less than the value given in table 1, column 4.

2.3.3 § Assembly of cores

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

The insulation shall be provided with a groove on both sides, between the conductors, to
facilitate separation of the cores.

2.3.4 | Overall dimensions

The mgan overall dimensions shall be within the limits given in table 1, columns 2 and 3.

2.4 Tests

Compllance with the requirements of 2.3 shall be checked by inspection and by the tests given
in tabig 2.

2.5 W‘{uide to use
Maximjum conductor temperature in normal use: 70 °C.

NOTE —+Other guidelines are under consideration.
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Table 1 - General data for type 60227 IEC 41

1

2

3

4

5

Maximum conductor

Insulatign thickness Mean overall dimensions Minimum insuiation
resistance at 70 °C resistance at 20 °C
Specified value Lower limits Upper limits
gnm mm mm MQ-km Q/km
50,8 22x44 3,5x7,0 0,019 270
Table 2 - Tests for type 60227 IEC 41
1 2 3 4
Ref. No.. Test Category Test method described in:
of test Subclause

|IEC Standard

11
1.2
1.3

2.1

2.2

Heat shock test

4l Bending test
, Snatch test

Electrical tests

Resistance of conductors

Insulation resistance at 70 °C

Provisions covering constructional
and dimensional characteristics

Measurement of insulation thickness

Measurement of overall dimensions
Mechanical properties of insulation
Tensile test before and after ageing
Loss of mass test
Pressure test at high temperature

1| Elasticity at low temperature
‘ Mechanical strength of completed cable

Test of flame retardance

Voltage test on compieted cabie at 2 000 V

Checking of compliance with constructional
provisions

Bending test for insulation at low temperature

T, 8
T.8

1EC 60227-2 2.1
IEC 60227-2 2.2
IEC 60227-2 2.4

1EC 60227-1
IEC 60227-2
|IEC 60227-1 Inspection and
manual test
IEC 60227-2 1.9
1.11
|IEC 60540 5.1 and 6.1
IEC 60540 7.1
IEC 60540 8.1
IEC 60540 9.1
IEC 60540 10.1

IEC 60227-2 3.2
IEC 60227-2 3.3
IEC 60332-1
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3 Flat non-sheathed cord

3.1

60227

300/34

Code designation

IEC 42.

V.

3.2 (Eated voitage

3.3 Construction

3.3.1

i Conductor

Numbdr of conductors: 2.

The caopductors shall comply with the requirements given in IEC 60228 for class 6 conductors.

3.3.2

{lnsuiation

The irgulation shall be polyvinyl chloride compound of type PVC/D applied around each

condu

or.

The ingulation thickness shall comply with the specified value given in table 3, column 2,

The ingulation resistance shall be not less than the value given in table 3, column 5.

3.3.3

| Assembly of cores

The copductors shalil be laid parallel and covered with the insulation.

The in@ulation shall be provided with a groove on both sides, between the conductors, to

facilita

3.3.4
The m

34 T

Compl

& separation of the cores.
Iverall dimensions
4

n overall dimensions shall be within the limits given in table 3, columns 3 and 4.

Ests
ignce with the requirements of 3.3 shall be checked by inspection and by the tests given

in tablei4.

3.5

Maximuf

NOTE - ¢

A ide to use

conductor temperature in normal use: 70 °C.

ther guidelines are under consideration.
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Table 3 — General data for type 60227 IEC 42

1 2 3 4 5
Nominpl cross-sectional Thickness ot Mean overall dimensions Minimum insulation
arz of conductor insulation resistance at 70 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ-km
0.5 0,8 2,4x4,9 3,0x5,9 0,016
0,75 0.8 26x52 3,1x 6,3 0,014
Table 4 — Tests for type 60227 IEC 42
1 2 3 4
Ret. Ng Test Category Test method described in:
of test IEC Standard Subclause
1 Electrical tests
1.1 Resistance of conductors T,8 |IEC 60227-2 2.1
1.2 Voltage test on cores at 2 000 V T, 8 IEC 60227-2 2.3
1.3 Voltage test on completed cable at 2 000 V T,8 |IEC 60227-2 2.2
1.4 Insulation resistance at 70 °C T 2.4
2 Provisions covering constructional IEC 60227-1
and dimensional characteristics IEC 60227-2
2.1 Checking of compliance with constructional T,.8 1EC 60227-1 Inspection and
provisions manual tests
2.2 Measurement of insulation thickness T, 8 IEC 60227-2 151)1
2.3 Measurement of overall dimensions T.S
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing T IEC 60540 5.1 and 6.1
3.2 Loss of mass test T iIEC 60540 71
4 Pressure test at high temperature T IEC 60540 8.1
5 Elasticity and impact strength at low temperature
5.1 Bending test for insulation at low temperature T IEC 60540 9.1
5.2 Impact test for insulation at low temperature T |IEC 60540 9.5
6 Heat shock test T |IEC 60540 10.1
7 Mechanical strength of completed cable
7.1 Flexing test T IEC 60227-2 3.1
7.2 Test of separation of cores T IEC 60227-2 3.4
8 Test of flame retardance T IEC 60332-1
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4 Qord for indoor decorative lighting chains

4.1 jCode designation

6022 IEC 43.

Numfger of conductors: 1.
The gpnductor shall comply with the requirements given in IEC 60228 for class 5 conductors.

4.3.2; Insulation

The igsulation shall be polyvinyl chioride of the type PVC/D, it shall consist of two layers and
appligd by dual extrusion around the conductor.

The quter layer of insulation shall be of a colour contrasting with that of the inner layer, but
shall%there to the inner layer.

thickress specified in table 5, columns 3 and 4, but at no point the thickness of either layer

The %mbined thickness of the inner and outer layer of insulation shall comply with the overall
shall Be iess than the value specified in column 2.

The ijsulation resistance at 70 °C shall be not less than the values given in table 5, column 6.

4.3.3 | Cord identification

Prefefred colour of outer layer: green.

i

i

)
s

i
| Overall diameter

jean overall diameter shall not exceed the upper limit given in table 5, column 5.

_ iance with the requirements of 4.3 shall be checked by inspection and by the tests given
in tabie 6.

Guide to use

imum conductor temperature in normal use: 70 °C.
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Table 5 - General data for type 60227 IEC 43

1 2 3 4 5 6 7
Nominal gross-| Thickness ot Overall Overall Mean overall diameter Minimum insulation
section{area each layer of insulation in;ulation resistance at 70 °C
of condgctor insulation thickness thickness

I Mininum Minimum Mean Lower Upper
value value value limit limit
mm mm mm mm mm mm MQ-km
0,5 0,2 0,6 0,7 2,3 2,7 0,014
0,75 0,2 0,6 0,7 2,4 2,9 0,012
Table 6 — Tests for type 60227 IEC 43
1 2 3 4
Ref. No.i Tests Category Test method described in:
of test IEC Standard | Subclause
1 Electrical tests
1.1 Resistance of conductors T.8 IEC 60227-2 2.1
1.2 Voltage test on completed cable at 2 000 V 7.8 1EC 60227-2 2.3
1.3 Insulation resistance at 70 °C T IEC 60227-2 2.4
2 Constructional/dimensional characteristics IEC 60227-1
’ IEC 60227-2
2.1 Compliance with constructional provisions T,S 1EC 60227-1 Inspection and
manual tests
IEC 60227-4 4.3
2.2 Measurement of insulation thickness of inner layer |T, S 1EC 60227-2 1.9
(minimum thickness only)
23 Measurement of insulation thickness of outer fayer | T, S IEC 60227-2 1.9
{minimum thickness only)
2.4 Measurement of overall thickness (note) T.8 IEC 60227-2 1.9
2.5 Measurement of overall diameter T,8 IEC 60227-2 1.11
3 Mechanical properties of insulation
3.1 Tensile test before ageing (note) T 1EC 60811-1-1 9.1
3.2 Tensile test after ageing {note) T IEC 60811-1-2 |8.1.3.1
33 i Loss of mass test (note) T IEC 60811-3-2 | 8.1
4 Pressure test at high temperature (note) T |IEC 60811-3-1 |8
5 Elasticity at low temperature
5.1 Bend test for insulation (note) T IEC 60811-1-4 | 8.1
6 Heat shock test (note) T IEC 60811-3-1 |9.1
7 | Test of flame retardance T IEC 60532-1 -

NOTE —Because of the simultaneous extrusion of the same compound for both layers of insulation, the composite

layer shgll be tested as one layer and evaluated accordingly.
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ight polyvinyl chloride sheathed cord

5.1 Code designation

6022731EC 52.

e

5.2 gated voitage
300/3¢

o V.

5.3 Eonstruction
5.3.1 j Conductor

Numbegr of conductors: 2 and 3.
The cdnductors shall comply with the requirement given in IEC 60228 for ciass 5.

5.3.2 | Insulation

The ir%sulation shall be polyvinyl chloride compound of type PVC/D applied around each
condugtor.

The injulation thickness shall comply with the specified value given in table 7, column 2.

The ingulation resistance shall be not less than the values given in table 7, column 6.

5.3.3 | Assembly of cores

Circuldr cord: the cores shall be twisted together.
Flat capd: the cores shall be laid parallel.

5.3.4 | Sheath
The sheath shall be polyvinyl chloride compound of type PVC/ST 5 applied around the cores.

The sheath thickness shall comply with the specified value given in table 7, column 3.

The sHeath may fill the spaces between the cores, thus forming a filling, but it shall not
adherejto the cores. The assembly of cores may be surrounded by a separator, which shall
not adiere to the cores.

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

5.3.5 Overall dimensions

The méan overall diameter of circular cords and the mean overall dimensions of flat cords shall
be with|n the limits given in table 7, columns 4 and 5.
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5.4 ;J’ ests

Comp&ance with the requirements of 5.3 shall be checked by inspection and by the tests given
in tablg 8.

5.5 fuide to use

Maximjum conductor temperature in normal use: 70 °C.

NOTE = Other guidelines are under consideration.

Table 7 - General data for type 60227 |IEC 52

1 2 3 4 5 ]
Numberjiand nominal Thickness of Thickness of Mean overall Minimum insulation
cross-sgctional area insulation sheath dimensions resistance at 70 °C

of cqnductors
Specified value Specitied value Lower Upper
limit limit
mm2 mm mm mm mm
2k 0,5 0,5 0,6 4,6 5,9 0,012
or or
3,0x4,9 3,7x5,9
2ix 0,75 0.5 0,6 4.9 6,3 0,010
or or
32x5,2 3.8x6,3
3ix 0,5 0,5 0,6 4,9 6,3 0,012
3k 0,75 0.5 0,6 5,2 6,7 0,010
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1 2 3 4
Ref. No Test Category Test method described in:
of test IEC Standard Subclause
1 Electrical tests
1.1 Resistance of conductors T, 8 {EC 60227-2 2.1
1.2 Voltage test oncores at 1 500 V T, 8 IEC 60227-2 23
1.3 Voltage test on completed cabie at 2 000 V T.S IEC 60227-2 2.2
1.4 insulation resistance at 70 °C T IEC 60227-2 2.4
2 Provisions covering constructional IEC 60227-1
and dimensionsl! characteristics IEC 60227-2
2.1 Checking of compliance with constructional T.8 IEC 60227-1 Inspection and
provisions manual tests
2.2 Measurement of insulation thickness T.8 IEC 60227-2 1.9
2.3 Measurement of sheath thickness T.8 IEC 60227-2 1.10
2.4 Measurement of overall dimensions:
2.4.1 mean value T.8 IEC 60227-2 1.11
2.4.2 ovality T,8 |EC 60227-2 1.1
3 Mechanical properties of insulation
3.1 Tensile test before and after ageing T IEC 60540 5.1 and 6.1
3.2 Loss of mass test T IEC 60540 71
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing T IEC 60540 5.2 and 6.1
4.2 Loss of mass test T IEC 60540 7.2
5 Pressure test at high temperature
5.1 Insulation T IEC 60540 8.1
5.2 Sheath T IEC 60540 8.2
6 Elasticity and impact strength at low temperature ’
6.1 Bending test for insulation at low temperature T IEC 60540 9.1
6.2 Bending test for sheath at low temperature T IEC 60540 9.2
6.3 Impact test on completed cable at low temperature |T IEC 60540 9.5
7 Heat shock test
71 Insulation T IEC 60540 10.1
7.2 Sheath T IEC 60540 10.2
8 Mechanical strength of completed cable
8.1 Flexing test T IEC 60227-2 3.1
9 Test of flame retardance T IEC 60332-1
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6 Ordinary polyvinyl chloride sheathed cord

C 53.

" 6.1 Cpde designation
60227 |

6.2 Rjted voltage

300/5004V.

6.3 Cdnstruction
6.3.1 rtonductor

Numberiof conductors: 2, 3, 4 or 5.

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

6.3.2 thsulation

The insi lation shall be polyvinyl chloride compound of type PVC/D applied around each
conductgr.

The insujation thickness shall comply with the specified value given in table 9, column 2.

The ins Jation resistance shall be not less than the value given in table 9, column 6.

6.3.3 Assembly of cores and fillers, if any

Circular gord: the cores and the fillers, shall be twisted together.

Flat cor' the cores shall be laid parallel.

i

For circglar cord having two cores, the space between the cores shall be filled either by
separateffillers or by the sheath filling the interstices.

Any fillerishall not adhere to the cores.

6.3.4 Ieath
The sheath shall be polyvinyl chloride compound of type PVC/ST 5 applied around the cores.

The shegth thickness shall comply with the specified value given in table 9, column 3.

adhere tg the cores. The assembly of cores may be surrounded by a separator, which shall

The she{h may fill the spaces between the cores, thus forming a filling, but it shall not
not adhele to the cores.

The assewzmbly of circular cords shall have a practicaily circular cross-section.
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Table 9 - General data for type 60227 IEC 53

an overall diameter of circular cords and the mean overall dimensions of flat cords shall
n the limits given in table 9, columns 4 and 5.

1 2 3 4 5 6
Numg{r and nominal Thickness of Thickness of Mean overall Minimum
crossidsectional area insulation sheath dimensions insulation resistance

ofigonductors at70 °C
Specified value Specified value [Lower limit| Upper limit
i1 mm2 mm mm mm mm MQ -km
2x0,75 0,6 0.8 5,7 7,2 0,011
; or or
3,7x86,0 4,5x7,2
2x1 0.6 0,8 5,9 7,5 0,010
2x1,5 0.7 0.8 6.8 8,6 0,010
: x 2,5 0,8 1.0 8,4 10,6 0,009
x 0,75 0.6 0.8 6,0 7.8 0,011
8x1 0,6 0,8 6,3 8,0 0,010
x 1,5 0,7 0,9 7.4 9.4 0,010
3x25 0,8 1,1 9,2 11,4 0,009
{ x 0,75 0,6 0,8 6.6 8,3 0,011
4x1 0.6 0,9 7,1 9.0 0,010
: x1,5 0,7 1,0 8.4 10,5 0,010
4x25 0,8 1,1 10,1 12,5 0,009
g x 0,75 0,6 0,9 7.4 9,3 0,011
x 1 0,6 0,9 7.8 9,8 0,010
{x1,5 0,7 1,1 9,3 11,6 0.010
x2,5 0.8 1,2 11,2 13,9 0,009

6.4

Compl;%
in tablej10.

6.5

5

Maxim

NOTE - {

sts

nce with the requirements of 6.3 shall be checked by inspection and by the tests given

ide to use

conductor temperature in normal use: 70 °C.

Dther guidelines are under consideration.
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Table 10 - Tests for type 60227 IEC 53
1 2 '3 4
Ref. No. Test Category Test method described in:
of test IEC Standard Subclause
1 Electrical tests
1.1 1 Resistance of conductors T.8 {EC 60227-2 2.1
1.2 Voltage test on cores according to specified T.S IEC 60227-2 2.3
insulation thickness:
1.21 at 1 500 V up to and inciuding 0,6 mm T IEC 60227-2 2.3
1.2.2 at 2 000 V exceeding 0,6 m T IEC 60227-2 2.3
1.3 Voltage test on complete cable at 2 000 V T IEC 60227-2 2.2
1.4 ¥ Insulation resistance at 70 °C T |EC 60227-2 2.4
2 i Provisions covering constructional 1IEC 60227-1
il and dimensional characteristics IEC 60227-2
2.1 : Checking of compliance with constructional T, 8 IEC 60227-1 Inspection and
provisions IEC 60227-2 manual tests
2.2 ; Measurement of insulation thickness T,8 IEC 60227-2 1.9
2.3 Measurement of overall dimensions TS IEC 60227-2 1.10
2.4 ‘j: Measurement of overall dimensions:
241 || mean value T, S IEC 602272 | 1.11
2.42 ovality T.8 IEC 60227-2 1.1
2 " Mechanical properties of insulation
0.1 Tensiie test before and after ageing T {EC 60540 5.1 and 6.1
3.2 ; Loss of mass test T IEC 60540 7.1
4 Mechanical properties of sheath
4.1 Tensile test before and after ageing T IEC 60540 5.2 and 6.1
4.2 Loss of mass test
5 Test of non-contamination T IEC 60540 6.1.4
6 Pressure test at high temperature
6.1 | insulation JEC 60540 8.1
6.2 ! Sheath T IEC 60540 8.2
7 Elasticity and impact strength at low temperature
7.1 Bending test for insulation at low temperature T IEC 60540 9.1
7.2 Bending test for sheath at low temperature T IEC 60540 9.2
7.3 Impact test on completed cable at low temperature | T |EC 60540 9.5
8 Heat shock test
8.1 nsulation T {EC 60540 10.1
8.2 # Sheath T IEC 60540 10.2
] f‘ Mechanical strength of completed cable
9.1 1! Flexing test T IEC 60227-2 3.1
10 ! Test of flame retardance T IEC 60332-1
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7 Hegt-resistant light PVC-sheathed cord for a maximum conductor
terﬁperature of 90 °C

7.1 Cpde designation

60227 IEC 56

7.2 Rated voltage
300/30Q;V

7.3 Construction

7.3.1 Conductor

The insdlation thickness shall comply with the specified value given in table 11, column 2.

The insglation resistance shall be not less than the values given in table 11, column 6.

7.3.3 gssembly of cores

Circular}cord: the cores shall be twisted together.

Fiat corg: the cores shall be laid parallel.

7.3.4 heath

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

The sheath thickness shall comply with the specified value given in table 11, column 3.

to the cgres. The assembly of cores may be surrounded by a separator, which shall not adhere

The shq th may fill the spaces between the cores, thus forming a filling, but it shall not adhere
to the ci{res.

The as mbly of circular cord shall have a practically circular cross-section.

gn overall diameter of circular cords and the mean overall dimensions of flat cords shall
ig the limits given in table 11, columns 4 and 5.
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auide to use

75 !
Maxiw%’

um conductor temperature in normal use: 90 °C.

NOTE 4 Other guidelines are under consideration.
Table 11 - General data for type 60227 IEC 56
1 2 3 4 5 6
Nu: ber and insulation Sheath thickness Mean overall dimensions Minimum
nominal cross- thickness insulation
secjjonal area Specitied value | Specified value Lower limits Upper limits resistance at 90 °C
of conductors
mm? mm mm mm mm MQ-km
2ix 0,5 0.5 0,6 4.6 5,9 0,012
or or
3,0x4,9 3,7x5,9
2x 0,75 0,5 0,6 4,9 6.3 0,010
or or
32x5,2 3,8x6,3
3x 05 0.5 0.6 4,9 6.3 0,012
X 0,75 0'5 0’6 5,2 6:7 0,010

NOT

- The mean overall dimensions have been calculated in accordance with IEC 60719.
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Table 12 - Tests for type 60227 IEC 56

1 2 3 4 5
Test methods described in:
Referende Test Category IEC clause/
No. of test standard subclause
1 Electrical tests
1.1 Resistance of conductors TS 60227-2 2.1
1.2 Voltage test on completed cable at 2 000 V T8 60227-2 2.2
1.3 Voitage test on cores at 1 500 V T 60227-2 2.3
1.4 Insulation resistance at 90 °C T 60227-2 2.4
2 Provisions covering constructional and
dimensional characteristics
2.1 Checking of compliance with constructional T.8 60227-1 Inspection and
provisions manual tests
2.2 Measurement of thickness of insulation T,8 60227-2 1.9
2.3 Measurement of thickness of sheath T8 60227-2 1.10
2.4 Measurement of overall dimensions
2.4.1 Mean value T.,S 60227-2 1.11
242 Ovality T.S 60227-2 1.11
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60811-1-1 9.1
3.2 Tensile test after ageing T 60811-1-2 8.1.3.1
3.3 Loss of mass test T 60811-3-2 8.1
4 Mechanical properties of sheath
4.1 Tensile test before ageing T 60811-1-1 9.2
4.2 Tensile test after ageing T 60811-1-2 8.1.3.1
4.3 Loss of mass test T 60811-3-2 8.2
5 Pressure test at high temperature
5.1 Iinsulation T 60811-3-1 8.1
52 Sheath T 60811-3-1 8.2
6 Tests at low temperature
6.1 Bending test for insulation T 60811-1-4 8.1
6.2 Bending test for sheath T 60811-1-4 8.2
6.3 Impact test T 60811-1-4 8.5
7 Heat shock test
71 Insulation T 60811-3-1 9.1
7.2 Sheath T 60811-3-1 9.2
8 Thermal stability
8.1 Insulation T 60811-3-2 9
8.2 Sheath T 60811-3-2 9
9 Mechanical strength of complete cable
9.1 Flexing test T 60227-2 3.1
10 Test of flame retardance T 60332-1 -
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i

8 Hergt-resistant ordinary PVC-sheathed cord for a maximum conductor
temperature of 90 °C

8.1 dee designation
60227 IEC 57

8.2 R:hted voltage
300/50Q vV

8.3 Cpnstruction
8.3.1 conductor

Numberjof conductors: 2, 3, 4 or 5.

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

8.3.2 sulation
T

The ins%lation shall be polyvinyl chloride compound of type PVC/E applied around each
conductpr.

The insdlation thickness shall comply with the specified value given in table 13, column 2.
The insylation resistance shall be not less than the value given in table 13, column 6.

8.3.3 Assembly of cores and fillers, if any
Circularicord: the cores and the fillers, if any, shall be twisted together.
Flat cord: the cores shall be laid parallel.

For circijlar cord having two cores, the space between the cores shall be filled either by
separatd fillers or by the sheath filling the interstices.

Any filler; shall not adhere to the cores.

8.3.4 Bheath
The sheath shall be polyvinyl chloride compound of type PVC/ST10 applied around the cores.
The shegth thickness shall comply with the specified value given in table 13, column 3.

The she&th may fill the spaces between the cores, thus forming a filling, but it shall not adhere
to the cofes.

The assgmbly of cores may be surrounded by a separator, which shall not adhere to the cores.

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




6022745 © IEC:1 997+A.1:1997 -41 -

8.3.5 j;Overall dimensions

The mﬁan overall diameter of circular cords and the mean overall dimensions of flat cords shall
be within the limits given in table 13, columns 4 and 5.

Table 13 - General data for type 60227 IEC 57

2 3 4 5 6
Numbegr and Insuiation S_heath Mean overall dimensions ‘Minimn.xm
: thickness thickness insulation
Specified value | Specified value Lower limit Upper limit resistance at 90 °C
mm mm mm mm MQ-km
0,6 0,8 5,7 7.2 0,011
. or or
3,7x 86,0 45x7,2
2x1 0.6 0.8 5,9 7.5 0,010
2x1p 0,7 0,8 , 6,8 8.6 0,010
2x 25 0.8 1,0 8,4 10,6 0,009
0,6 0,8 6,0 7.6 0,011
0,6 0,8 6,3 8,0 0,010
0,7 0,9 7.4 9,4 0,010
0,8 1,1 9,2 11,4 0,009
0,6 0,8 6,6 8,3 0,011
0,6 0,9 7.1 9,0 0,010
0,7 1,0 8,4 10,5 0,010
0,8 1.1 10,1 12,5 0,009
0,6 0,9 7.4 9,3 0,011
0,6 0,9 7.8 9,8 0,010
i 0.7 1,1 9,3 11,6 0,010
5 x 2“@ 0,8 1,2 | 11,2 13,8 0,009
NOTE - 'l%we mean overall dimensions have been calculated in accordance with IEC 60719.
8.4 Tests
Compli ce with the requirements of 8.3 shall be checked by inspection and by the tests given
in table 1 4.
8.5 Ghide to use

Maximu?w conductor temperature in normal use: 90 °C.

4

NOTE - C&kher guidelines are under consideration.
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Table 14 — Tests for type 60227 IEC 57

2 3 4 5
Refeﬁrnce Tests Category Test methods described in:
N®. of test {EC clause/
standard subclause
1 Electrical tests
1.1, Resistance of conductors T.8 60227-2 2.1
1.2 Voltage test on completed cable at 2 000 V T.S 60227-2 2.2
1.3! Voltage test on cores according to specified
‘ insulation thickness:
1.3. — at 1 500 V up to and including 0,6 mm T 60227-2 2.3
1.3.% —~ at 2 000 V exceeding 0,6 mm T 60227-2 2.3
1.4 Insulation resistance at 90 °C T 60227-2 2.4
2 Provisions covering constructional and
dimensional characteristics
2.1 Checking of compliance with constructional T,8 60227-1 Inspection and
; provisions manual tests
2.2 Measurement of thickness of insulation T,8 60227-2 1.9
2.3 Measurement of thickness of sheath T,S 60227-2 1.10
2.4 Measurement of overall dimensions
2.4. Mean value 7.8 60227-2 .11
2.4. Ovality T.S 60227-2 11
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60811-1-1 9.1
3.2 Tensile test after ageing T 60811-1-2 8.1.3.1
3.3 Loss of mass test T 60811-3-2 8.1
34 Compatibility test " T 60811-1-2 8.1.4
4 Mechanical properties of sheath
4.1 Tensile test before ageing T 60811-1-1 9.2
4.2 Tensile test after ageing T 60811-1-2 8.1.3.1
4.3 Loss of mass test T 60811-3-2 8.2
5 Pressure test at high temperature
5.1 Insulation T 60811-3-1 8.1
5.2 Sheath T 60811-3-1 8.2
6 Tests at low temperature
6.1 1 Bending test for msulat:on T 60811-1-4 8.1
6.2 Bending test for sheath ? T 60811-1-4 8.2
6.3 : Elongation test for sheath ? T 60811-1-4 8.4
6.4 impact test T 60811-1-4 8.5
7 Heat shock test
7.1 Insulation T 60811-3-1 9.1
7.2 Sheath T 60811-3-1 9.2
8 Thermal stability
8.1 Insulation T 60811-3-2 g9
8.2 Sheath T 60811-3-2 9
9 Mechanical strength of complete cabie
8.1 Flexing test T 60227-2 3.1
10 Test of flame retardance T 60332-1 -

") See.3.1 of IEC 60227-1.
2) Onlﬁapphcable to cables having mean overall diameters up to and including 12,5 mm.

3} Onl

applicable if the mean overall diameter of the cable exceeds 12,5 mm.
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FOREWORD

his amendment has been prepared by subcommittee 20B: Low-voltage cables, of IEC
fochnical committee 20: Electric cables.

$he text of this amendment is based on the following documents:

FDIS Report on voting

20B/255/FDIS 20B/263/RVD

BuIl information on the voting for the approval of this amendment can be found in the report on
fpting indicated in the above table.

the titles of the following clauses and tables:

Heat-resistant light PVC-sheathed cord for a maximum conductor temperature of 90 °C

i Heat-resistant ordinary PVC-sheathed cord for a maximum conductor temperature of 90 °C

fole 11— General data for type 60227 IEC 56
- 12 - Tests for type 60227 IEC 56
dble 13 - General data for type 60227 IEC 57

”33‘ eat-resistant light PVC-sheathed cord for a maximum conductor temperature
of 90 °C

Code designation

27 IEC 56




Construction

Conductor

fhber of conductors: 2 and 3.
Insulation

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

sheath thickness shall comply with the specified value given in table 11, column 3.

"f~ sheath may fill the spaces between the cores, thus forming a filling, but it shall not adhere
the cores. The assembly of cores may be surrounded by a separator, which shall not adhere

mean overall diameter of circular cords and the mean overall dimensions of flat cords shall
ithin the limits given in table 11, columns 4 and 5.

Tests




o
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Guide to use

v - Other guidelines are under consideration.

#aximum conductor temperature in normal use: 90 °C.

Table 11 ~ General data for type 60227 IEC 56

Bsectional area

1 2 3 4 5 6
1","-_‘_ Number and Insulation Sheath thickness Mean overall dimensions Minimum
gnominal cross- thickness insulation

resistance at 90 °C

flot conductors Specified value | Specitied value Lower limits Upper limits
mm? mm mm mm mm MQ-km
2x0,5 0,5 0,6 4.6 5,9 0,012
or or
3,0x4,9 3,7x5,9
2x0,75 0,5 0,6 4.9 6,3 0,010
or or
3,2x5,2 3.8x6,3
3x0,5 0.5 0.6 4,9 6,3 0,012
3x0,75 0.5 0.6 5,2 6.7 0,010

TE - The mean overall dimensions have been calculated in accordance with IEC 60719.
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Table 12 — Tests for type 60227 IEC 56

2 3 4 5
Test methods described. in:
Test Category IEC clause/
of test standard subclause
Electrical tests
Resistance of conductors T8 60227-2 21
Volitage test on completed cable at 2 000 V T.S 60227-2 2.2
Voltage test on cores at 1 500 V T 60227-2 2.3
Insulation resistance at 90 °C T 60227-2 2.4
Provisions covering constructional and
dimensional characteristics
Checking of compliance with constructional
provisions T,8 60227-1 Inspection and
manual tests

Measurement of thickness of insulation T.S 60227-2 1.9
Measurement of thickness of sheath T.S 60227-2 1.10
Measurement of overall dimensions
Mean value T.8 60227-2 1.11
Ovality T.8 60227-2 1.11
Mechanical properties of insulation
Tensile test before ageing T 60811-1-1 9.1
Tensile test after ageing T 60811-1-2 8.1.3.1
Loss of mass test T 60811-3-2 8.1
Mechanical properties of sheath
Tensile test before ageing T 60811-1-1 9.2
Tensile test after ageing T 60811-1-2 8.1.3.1
Loss of mass test T 60811-3-2 8.2
Pressure test at high temperature
Insulation T 60811-3-1 8.1
Sheath . T 60811-3-1 8.2
Tests at low temperature
Bending test for insulation T 60811-1-4 8.1
Bending test for sheath T 60811-1-4 8.2
Impact test T 60811-1-4 8.5
Heat shock test
Insulation T 60811-3-1 9.1
Sheath T 60811-3-1 9.2
Thermal stability
Insulation T 60811-3-2 9
Sheath T 60811-3-2 9
Mechanical strength of complete cable
Flexing test T 60227-2 3.1
Test of flame retardance T 60332-1 -
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8| Heat-resistant ordinary PVC-sheathed cord for a maximum conductor temperature
il of 90 °C

Code designation
27 IEC 57
Rated voltage

§0/500 v

Construction
Conductor

@mber of conductors: 2, 3, 4 or 5.
conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

.2 Insulation

p insulation shall be polyvinyl chloride compound of type PVC/E applied around each
ductor.

e insulation thickness shall comply with the specified value given in table 13, columﬁ 2.
insulation resistance shail be not less than the value given in table 13, column 6.

3 Assembly of cores and fillers, if any

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

cord: the cores shall be laid parallel.

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

filler shall not adhere to the cores.

4 Sheath

sheath shall be polyvinyl chioride compound of type PVC/ST10 applied around the cores.
sheath thickness shall comply with the specified value given in table 13, column 3.

sheath may fill the spaces between the cores, thus forming a filling, but it shall not adhere
e cores. v

Th@ assembly of cores may be surrounded by a separator, which shall not adhere to the cores.

Th@ assembly of circular cords shall have a practically circular cross-section.
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Table 13 - General data for type 60227 IEC 57

mean overall diameter of circular cords and the mean overall dimensions of flat cords shall
twithin the limits given in table 13, columns 4 and 5.

1 2 3 4 5 6
urpber and ln;ulation Sheath Mean overall dimensions Minimgm
minal cross- thickness thickness insulation
ctional area | o itied value | Specitied val L limit Upper limit | resistance at 90 °C
onductors pecified value pecified value ower limi pper li
mm? mm mm mm mm MQ-km
x 0,75 0,6 0,8 57 7.2 0,011
or or
3.7 x6,0 45x%x7,2
P x 1 0.6 0,8 5,9 7.5 0,010
x 15 0,7 0.8 6.8 8,6 0,010
x25 0,8 1,0 8,4 10,6 0,009
x 0,75 0.6 0.8 6,0 7.6 0,011
x 1 0.6 0.8 6,3 8,0 0,010
x 1,5 0,7 0,9 7.4 9,4 0,010
x 2,5 0,8 1,1 9,2 11,4 0,009
1 x0,75 0,6 0,8 6,6 8,3 0,011
g x 1 0,6 0,9 7.1 9,0 0,010
x 1,5 0,7 1,0 8.4 10,5 0,010
x 2,5 0,8 1.1 10,1 12,5 0,009
x 0,75 0.6 0,9 7,4 9,3 0,011
1 0,6 0,9 7.8 9,8 0,010
1,5 0.7 1,1 9,3 11,6 0,010
2.5 0,8 1,2 11,2 13,9 0,009
- The mean overall dimensions have been calculated in accordance with IEC 60719.

Tests

Cofhpliance with the requirements of 8.3 shall be checked b

in tble 14.

Guide to use

Magiimum conductor temperature in normal use: 90 °C.

- Other guidelines are under consideration.

y inspection and by the tests given
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Table 14 - Tests for type 60227 IEC 57

1 2 3 4 S
Reference Tests Category Test methods described in:
No. of test IEC clause/
standard subclause
1 Electrical tests
1.1 Resistance of conductors T.S 60227-2 2.1
1.2 Voltage test on completed cable at 2 000 V T.8 60227-2 2.2
1.3 Voltage test on cores according to specified
insulation thickness:
1.3.1 - at 1 500 V up to and inciuding 0,6 mm T 60227-2 2.3
1.3.2 - at 2 000 V exceeding 0,6 mm T 60227-2 2.3
1.4 Insulation resistance at 90 °C T 60227-2 2.4
2 Provisions covering constructional and
dimensionai characteristics
2.1 Checking of compliance with constructional T.8 60227-1 Inspection and
provisions manual tests
2.2 Measurement of thickness of insulation T.S 60227-2 1.9
2.3 Measurement of thickness of sheath TS 60227-2 1.10
2.4 Measurement of overali dimensions
2.41 Mean value T8 60227-2
242 Ovality T,S 60227-2
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60811-1-1 9.1
3.2 Tensile test after ageing T 60811-1-2 8.1.3.1
3.3 Loss of mass test T 60811-3-2 8.1
3.4 Compatibility test ' T 60811-1-2 8.1.4
4 Mechanical properties of sheath
4.1 Tensile test before ageing T 60811-1-1 9.2
4.2 Tenasile test after ageing T 60811-1-2 8.1.3.1
4.3 Loss of mass test T 60811-3-2 8.2
5 Pressure test at high temperature
5.1 Insulation i T 60811-3-1 8.1
5.2 Sheath T 60811-3-1 8.2
6 Tests at low temperature
6.1 Bending test for insulation T 60811-1-4 8.1
6.2 Bending test for sheath T 60811-1-4 8.2
6.3 Elongation test for sheath ¥ T 60811-1-4 8.4
6.4 Impact test T 60811-1-4 8.5
7 Heat shock test
7.1 Insulation T 60811-3-1 9.1
7.2 Sheath T 60811-3-1 9.2
8 Thermal stability
8.1 Insulation T 60811-3-2 9
8.2 Sheath T 60811-3-2 9
9 Mechanical strength of complete cable
9.1 Flexing test 60227-2 3.1
10 Test of flame retardance 60332-1 -

1) See 5.3.1 of IEC 60227-1.
2) Only applicable to cables having mean overall diameters up to and including 12,5 mm.

3) Only applicable if the mean overall diameter of the cable exceeds 12,5 mm.




