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ELECTRIC CABLES - HALOGEN-FREE, LOW SMOKE, THERMOPLASTIC
INSULATED AND SHEATHED CABLES OF RATED VOLTAGES UP TO AND

INCLUDING 450/750 V —

Part 2: Test methods
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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization c|
tional electrotechnical committees (IEC National Committees). The object of AEC/is to|
htional co-operation on all questions concerning standardization in the electrical and, electronic
hd and in addition to other activities, IEC publishes International Standards, Aechnical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter’ referred to
ation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
subject dealt with may participate in this preparatory work. Internatiohal, governmental
mental organizations liaising with the IEC also participate in this preparation. IEC collaboratg

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
ks closely

he International Organization for Standardization (ISO) in accordabce” with conditions detefmined by

nent between the two organizations.

rmal decisions or agreements of IEC on technical matters express,/as nearly as possible, an int
hsus of opinion on the relevant subjects since each technical committee has representatio
Eted IEC National Committees.

ublications have the form of recommendations for intérnational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are_made to ensure that the technical contq
ations is accurate, IEC cannot be held responsible for the way in which they are used g
erpretation by any end user.

er to promote international uniformity, IEC _National Committees undertake to apply IEC Pu
arently to the maximum extent possiblesin®their national and regional publications. Any d
bn any |IEC Publication and the corresponding national or regional publication shall be clearly in
ter.

5elf does not provide any attestation”of conformity. Independent certification bodies provide (
Ement services and, in some ar€as, 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 natlire whatsoever, whether direct or indirect, or for costs (including legal
ses arising out\'of the publication, use of, or reliance upon, this IEC Publication or any
ations.

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

on’is~drawn to the possibility that some of the elements of this IEC Publication may be the

patent

prnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
pther IEC

cations is

bubject of

rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62821-2 has been prepared by IEC technical committee 20:
Electric cables.

The text of this standard is based on the following documents:

FDIS Report on voting
20/1553/FDIS 20/1566/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62821 series, published under the general title, Electric cables —
Halogen-free, low smoke, thermoplastic insulated and sheathed cables of rated voltages up to
and including 450/750 V, can be found on the IEC website.

The committee has decided that the contents of this publication 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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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ELECTRIC CABLES - HALOGEN-FREE, LOW SMOKE, THERMOPLASTIC
INSULATED AND SHEATHED CABLES OF RATED VOLTAGES UP TO AND

INCLUDING 450/750 V -

Part 2: Test methods

1 Scope

This pa

and sheath based on halogen-free, thermoplastic compound, and having low, emi
smoke and corrosive gases when exposed to fire, of rated voltages Uy/U up to"and including
450/75Q V a.c.

General
specifie

requirements are specified in IEC 62821-1 and particular types’ of flexible ca
H in IEC 62821-3.

2 Normative references

The foll
are indi

spensable for its application. For dated referénces, only the edition cited app

undated references, the Ilatest edition of the referenced document (includi
amendnpents) applies.

IEC 60811-501, Electric and optical fibre.&ables — Test methods for non-metallic ma

Part 50

. Mechanical tests — Tests for determining the mechanical properties of insula

sheathing compounds

IEC 62230, Electric cables — Spark-test method

IEC 628
cables (

IEC 628
cables (

3 Ter

21-1, Electric caples' — Halogen-free low smoke, thermoplastic insulated and s
f rated voltages up to and including 450/750 V — Part 1: General requirements

21-3, Electric cables — Halogen-free low smoke thermoplastic insulated and s
f rated \voltage up to and including 450/750 V — Part 3: Flexible cables (cords)

ms-and definitions

t of IEC 62821 specifies test methods which are particular for cables with“ingulation,

ssion of

bles are

bwing documents, in whole or in part, are normatively referenced in this document and

ies. For
g any

erials —

fing and

heathed

heathed

For the purposes of this document, the terms and definitions given in IEC 62821-1 apply.

4 General requirements

41 P

re-conditioning

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

4.2 Test temperature

Unless otherwise specified, tests shall be made at an ambient temperature of (20 + 15) °C.
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4.3 Test voltage

Unless otherwise specified in the individual clause of this standard or in the product standard,
the test voltage shall be a.c. of approximately sine wave form and of frequency between
49 Hz and 61 Hz. The ratio of peak value to r.m.s. value shall be equal to V2 with a tolerance
of £7 %.

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

4.4 Test values

Full tes{ conditions (such as temperatures, durations, etc.) and full test requirements|are not
specifie in this standard. It is intended that they should be specified by the standard|dealing
with the[relevant type of cable.

Any test requirements which are given in this standard may be modified by‘the relevant cable
standard to suit the needs of a particular type of cable.

5 Test methods

5.1 Electrical test methods
5.1.1 Long-term resistance of insulation to d.c. voltage
51.1.1 Test sample

Carry opt the test on a sample of cable of 5. length from which all coverings haye been
removed. The cores of flat unsheathed cords:shall not be separated.

For cables having up to five cores, each core shall be tested. For multicore cableq having
more thian five cores, one core of_each colour in the cable shall be tested, and where the
number]|of colours is less than 5,(duplicate coloured cores shall be tested as necesgsary to
bring the number of cores tested up to a minimum of 5.

Take calre to avoid damage-to the core(s) during removal of the coverings.

5.1.1.2 Procedure

Immers¢ the sample, for the period and at the temperature given in the relevant cable
standard, in-an*aqueous solution of sodium chloride having a concentration of 10 g/|, with a
length gf aboeut 250 mm at each end of the sample projecting above the solution. Conpect the
negative pole of a 220 V d.c. supply to the conductor(s) of the sample and the positivg pole to
a copper electrode immersed in the solution for the time given in the relevant cable standard.

51.1.3 Requirement

No breakdown of the insulation shall occur during the test and after the test the exterior of the
insulation shall show no sign of damage.

Discoloration of the insulation should be ignored.

5.1.2 Absence of faults in insulation
5.1.21 General

Test all the cable that is in the final stage of manufacture, whether it is in delivery lengths or
in manufacturing lengths prior to being cut into delivery lengths.
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Test single core cables, whether sheathed or unsheathed, by the spark test in accordance
with 5.1.2.2. Test all other cables, including sheathed flat cables, with the voltage test in
accordance with 5.1.2.3.

The requirements of 4.1 of this standard do not apply when the check for absence of faults is
carried out as a routine (R) test.

5.1.2.2 Spark test
5.1.2.21 Procedure

Carry out the test according to IEC 62230, except that the option to use a pulsed waveform
high-VOlﬂlagc source s otpermitted:

5.1.2.2.2 Requirement

No faults shall be detected during the test.

5.1.2.3 Voltage test
5.1.2.3.1 Procedure
With the cable in the dry state and at ambient temperature apply a voltage of the magnitude
given in[the relevant cable standard, supplied either from an a.c. source or from a d.c.|source,

between each conductor and all the other conductors and,)if any, the metallic layer cohnected
to earth

Increas¢ the voltage gradually and maintain it at,the full value for the duration givep in the
relevani cable standard.

5.1.2.3.2 Requirement

No breakdown of the insulation shall oecur during the test.

51.3 Surface resistance of sheath
5.1.3.1 Test samples

Carry ouit the test on three samples of completed cable, each about 250 mm in length.

5.1.3.2 Procéedure

Clean the sheath of each of the samples with industrial methylated spirit and apply [to each

sample [two-electrodes, consisting of wire helices of copper wire of between 0,2 mm and
0,6 mm diameter, at a distance o T Z)mm irom each other. er the wire has been

applied, clean the surface of the sheath again thoroughly between the electrodes.

Condition the samples with electrodes attached in a conditioning chamber at a temperature of
(20 £ 2) °C and a relative humidity of (65 + 5) % for 24 h.

Immediately after removal from the conditioning chamber, apply a d.c. voltage of between
100 V and 500 V between the electrodes, and measure the resistance after 1 min.

Multiply the measured resistance of each sample, in ohms, by a/100, where a is the
circumference of the sheath of the sample, in millimetres. Record the median of the three
values so obtained as the surface resistance of the sheath.
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Requirement

The median of the three values so obtained shall be not lower than the value in the cable
standard.

5.1.4

5.1.4.1

Voltage test on cores in water

General

The test applies to sheathed cables, braided cables and flat unsheathed cords.

5.1.4.2

Test sample

Prepare]

sheath o¢r the overall braid and any other covering or filling from a length of compteted

In the (¢
separat

5.1.4.3

Immers¢ the sample in water at the temperature, and for the‘pefiod, specified in th

standar
to preve
magnitu
specifie

5.1.4.4

No brea

52 M
5.21
5.2.1.1

This teq
determi
uncondi

The ter
immedid

a sample of cable 5 m long, by carefully removing, without damaging the €9

ase of flat unsheathed cord, make a cut in the insulation between/the co
p the cores by hand over a length of 2 m.

Procedure

. Ensure that the ends of the cores protrude above the water by a distance s

de specified in the cable standard between the.€onductors and the water for
i in the cable standard.

Requirement

kdown of the insulation shall occur during the test.

echanical test methods
Water immersion on sheath
General

t is to demonstrate the effect of water on the mechanical properties of sh
ning the tensilé strength and elongation at break of the sheathing material
tioned state_as manufactured and in the conditioned state after immersion in w

sile tests on the conditioned and unconditioned test pieces shall be n
te suceession.

res, the
cable.

res and

e cable
ufficient

nt excessive surface leakage when the test voltagé is applied. Apply a voltage, of the

he time

eath by
5 in the
ater.

hade in

5.2.1.2

Prepare

— Samplingand preparationm of test pieces

test pieces in accordance with the procedure described in IEC 60811-501.

The cross-sectional area of the sample shall be determined before immersion in water.

5.2.1.3

Procedure

Immerse the dumb-bell test pieces in de-ionized water for the time and at the temperature
given in the relevant standard for the cable sheathing material. Following this immersion,
allow the test pieces to cool to a temperature of (20 + 5) °C before removing them from the
water. Dry the test pieces with absorbent paper and within 60 min of drying measure both the
tensile strength and the elongation at break in accordance with the procedure described in
IEC 60811-501.
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5.2.1.4 Evaluation of results

Calculate the tensile strength and the elongation at break in accordance with the procedure
described in IEC 60811-501.

5.3 Chemical test — Determination of halogens — Elemental test
5.3.1 WARNING

Owing to its potentially hazardous nature, the fusion operation should be carried out in
a fume cupboard, using a safety screen.

5.3.2 Equipment

— Bunsen burner

— 3 small/medium soda glass test tubes (approximately 50 mm x 10 mm)
— Tesf{tube holder

— Evaporating basin/mortar

— Wirg gauze

— Funnel

— Filtefr paper

5.3.3 Materials
— Sample to be analysed

— Sodijum metal

— Dilute nitric acid (5 %)

— Aqugous silver nitrate (5 %)

— Dilute ammonia (10 %)

— Freshly made up zirconium-alizarinired S reagent
— Gladial acetic acid

— AcidfpH indicator papers

5.34 Procedure
5.3.4.1 Sodium fusion

Place 2P0 mg +250 mg of the sample into the bottom of a small soda glass test tupe. Add
10 ml of distilled/de-ionized water to the evaporating basin and place this in tHe fume
cupboard behind the safety screen. Whilst holding the test tube firmly with the test tube holder

at an angle. of 45° — 60° to the vertical, introduce a piece of freshly cut, clean sodium (about
the sizemm—mnmmﬁ@mmnmrnm—mm?ﬂ‘owing it

to come into contact with the sample. With the safety screen in place, gently heat the sodium
until it melts and runs down on to the sample (there may be a vigorous reaction when the
molten sodium reaches the sample if halogens are present). Heat the tube gently for about
1 min, then more strongly until the lower 20 mm of the tube glows red hot. Plunge the red hot
tube into the water in the evaporating basin, immediately placing the gauze on top. (The
gauze prevents any loss of material when the tube shatters on contact with the water.) Allow
any unreacted sodium to react before grinding up the solution and glass. Filter and separate
the filtrate into two equal portions.

5.3.4.2 Identification of the presence of chlorine and/or bromine

To the first portion of the filtrate, add sufficient nitric acid to make the solution acidic. Boil this
solution until its total volume has been reduced by half (this is to remove any HCN or H2S, if
present, which would interfere with the test). Add 1 ml silver nitrate solution.
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A white or yellowish-white precipitate indicates the presence of halogen (CI, Br) in the original
sample. (If the liquor is decanted, and the precipitate is white and readily soluble in dilute
ammonia, then chloride is present.)

5.3.4.3 Identification of the presence of fluorine

To the second portion of the filtrate, acidify with glacial acetic acid. Boil this solution until its
total volume has been reduced by half. Add 2 to 3 drops of freshly prepared zirconium lake
reagent (equal volumes of:

a) alizarin solution: 0,05 g Alizarin red-S in 50 ml distilled water;

b) zirconium solution: 0,05 g zirconium nitrate in 10 ml concentrated HCI diluted with 50 ml
digtilled water).

Heat at 40 °C for 1h.

The pregence of fluoride is indicated by the red/pink colouration being bleached to yellow.
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ABLES ELECTRIQUES - CABLES A ISOLATION ET GAINE

THERMOPLASTIQUE SANS HALOGENEA FAIBLE DEGAGEMENT DE
FUMEE, DE TENSION ASSIGNEE AU PLUS EGALE A 450/750 V -

Partie 2: Méthodes d'essais

1 Domaine d’application

La présente partie de I'lEC 62821 spécifie les méthodes d'essai particuliéres pour det cables
a isolajion et gaine a base de mélanges thermoplastiques sans halogéne; faible
dégagement de fumée et de gaz corrosifs en cas d'exposition au feu, de tension gssignée
Uo/U au|plus égale a 450/750 V en courant alternatif.

Les exigences générales sont spécifiées dans I'lEC 62821-1 et les types’de cébles [souples
particuliers sont spécifiés dans I'lEC 62821-3.

2 Réflérences normatives

Les doduments suivants sont cités en référence de maniere normative, en intégralitg ou en
partie, dans le présent document et sont indispensables pour son application. HRour les
référenges datées, seule I’édition citée s’applique. Pour les références non datées, la fderniére
édition du document de référence s’applique (y compris les éventuels amendements).

IEC 60811-501, Cables électriques et fibres optiques — Méthodes d'essai pour les matériaux
non-métalliques — Partie 501: Essais mécaniques — Détermination des propriétés médaniques
des mélanges pour les enveloppes isolantes et les gaines

IEC 62230, Cables électriques — Méthode d'essai au défilement a sec (sparker)

IEC 62821-1, Cébles électriques — Cébles a isolation et gaine thermoplastique sans hjalogene
a faible| dégagement de _fumée de tension assignée au plus égale a 450/750 V — Rartie 1:
Exigendes générales

IEC 62821-3, Cahles électriques — Céables a isolation et gaine thermoplastique sans halogéne
a faible| dégagement de fumée de tension assignée au plus égale a 450/750 V —{ Part 3:
Céables souples(cordons)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 62821-1
s'appliquent.

4 Exigences générales

41 P

réconditionnement

Tous les essais doivent étre réalisés au moins 16 h aprés extrusion des mélanges pour les

envelop

pes isolantes ou les gaines.
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4.2 Température d'essai

Sauf spécification contraire, les essais doivent étre effectués a une température ambiante de
(20 + 15) °C.

4.3 Tension d’essai

Sauf mention contraire spécifiée dans l'article individuel de la présente norme ou dans la
norme de produit, la tension d'essai doit étre en courant alternatif, d'une forme d'onde
approximativement sinusoidale et d'une fréquence comprise entre 49 Hz et 61 Hz. Le rapport
entre la valeur de créte et la valeur efficace doit étre égal & V2 avec une tolérance de +7 %.

Les valgurscitees sont des vateurs efficaces.

4.4 Vjaleurs d’essai

Toutes [les conditions d'essai (telles que les températures, les durées, jetc?) et tolites les
exigences d'essai ne sont pas spécifiées dans la présente norme. Il est prévu qu'il cornyviendra
de les spécifier dans la norme traitant du type de céble particulier.

Toutes [les exigences d'essais qui sont données dans la présente norme peuvent étre
modifiégs par la norme de cable appropriée afin de convenir @ux besoins d'un type de cable
particulier.

5 Méthodes d'essais

5.1 Méthodes d'essais électriques
511 Résistance a long terme de I’enveloppe isolante au voltage en courant continu
5.1.1.1 Eprouvette

Effectugr I'essai sur un échantillon-de cable d'une longueur de 5 m dont tous les revétements
ont été| enlevés. Les conducteurs” des cordons méplats sans gaine ne doivent pas étre
sépareés|.

Pour leg cables ayant jusqu'a cinq conducteurs, chaque conducteur doit étre soumis p essai.
Pour leg cables ayant'\plus de cing conducteurs, un conducteur de chaque couleur qu céable
doit étre soumis a_essai, et lorsque le nombre de couleurs est inférieur a 5, les conducteurs
de couleurs en doUble doivent étre soumis a essai selon ce qui est nécessaire pouf que le
nombre|de conducteurs soumis a essai soit au minimum de 5.

Veiller § nepas endommager le ou les conducteurs lors du retrait des revétements.

5.1.1.2 Mode opératoire

Pendant la période et a la température indiquées dans la norme de cable correspondante,
plonger I'échantillon dans une solution aqueuse de chlorure de sodium d'une concentration de
10 g/l, sur une longueur d'environ 250 mm a chaque extrémité de I'échantillon se situant au-
dessus de la solution. Relier au(x) conducteur(s) de I'échantillon I'électrode négative d'une
alimentation a 220 V en courant continu et I'électrode positive a une électrode en cuivre
plongée dans Ila solution pendant la durée mentionnée dans la norme de cable
correspondante.

5.1.1.3 Exigence

Aucune rupture de I'enveloppe isolante ne doit se produire pendant I'essai et apres I'essai,
I'extérieur de I'enveloppe isolante ne doit présenter aucun signe de détérioration.
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Il convient d'ignorer une décoloration de I'enveloppe isolante.

5.1.2 Absence de défauts de I’enveloppe isolante
5.1.2.1 Généralités

Soumettre a essai tout le cable au stade final de fabrication, qu'il se présente sous la forme
de trongons a livrer ou de trongons de fabrication avant d'étre découpé en trongons a livrer.

Soumettre les cables a un seul conducteur, qu'ils soient sous gaine ou non, a l'essai au
défilement a sec (Sparker) conformément au 5.1.2.2. Soumettre tous les autres cables, y
compris les cables méplats sous gaine, a I’essai de tension conformément au 5.1.2.3.

Les exigences du 4.1 de la présente norme ne s'appliquent pas lorsque la hvéffification
d'absenfe de défauts est effectuée dans le cadre d'un essai individuel de série (R):

5.1.2.2 Essai au défilement a sec (Sparker)
5.1.2.2.1 Mode opératoire

Effectugr I'essai conformément a I'lEC 62230, a I'exception du,fait que I'option d'ufilisation
d'une squrce de haute tension de forme d'onde avec impulsions™i‘ést pas autorisée.

5.1.2.2.2 Exigence

Aucun défaut ne doit étre détecté pendant I'essai.

5.1.2.3 Essai de tension

5.1.2.3.1 Mode opératoire
Lorsqueg le cable est a I'état sec et a température ambiante, appliquer une tensipn dont
I'amplityde est mentionnée dans la nerme de cable appropriée, fournie, soit par ung source

de courant alternatif, soit par une source de courant continu, entre chaque conducteur et tous
les autrés conducteurs et le cag"échéant, la couche métallique reliée a la terre.

Augmenter progressivementila tension et la maintenir a sa valeur maximale pendant la durée
mentionnée dans la norme’/de cable appropriée.

5.1.2.3.2 Exigence

Aucune(rupturexde I'enveloppe isolante ne doit se produire pendant I'essai.

5.1.3 Résistance superficielle de la gaine

5.1.3.1 Eprouvettes

Effectuer I'essai sur trois échantillons de cable complet, ayant chacun une longueur d'environ
250 mm.

5.1.3.2 Mode opératoire

Nettoyer la gaine de chacun des échantillons avec de |'alcool a brdler industriel et appliquer a
chaque échantillon deux électrodes, constituées d'hélices de fil de cuivre d'un diamétre
compris entre 0,2 mm et 0,6 mm, a une distance de (100 + 2) mm Il'une de l'autre. Aprés avoir
appliqué le fil, nettoyer a nouveau soigneusement la surface de la gaine entre les électrodes.

Conditionner les échantillons avec les électrodes fixées dans une chambre de
conditionnement a une température de (20 + 2) °C et une humidité relative de (65 £ 5) %
pendant 24 h.
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