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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSULATING MATERIALS
USED UNDER SEVERE AMBIENT CONDITIONS -
TEST METHODS FOR EVALUATING RESISTANCE
TO TRACKING AND EROSION

FOREWORD

all natjonal . promote

Techniqal as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National €ommitteq interested

governthental organizations liaising with the IEC also participate in this preparation.yTEC collaborgtes closely
with the International Organization for Standardization (ISO) in accordance with) conditions detérmined by
agreemlent between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as\nearly as possible, an international
consengus of opinion on the relevant subjects since each technical committee has representatipn from all
interested IEC National Committees.

IEC Puplications have the form of recommendations for international” use and are accepted by IHC National
Commiftees in that sense. While all reasonable efforts are made’ to ensure that the technical confent of IEC
Publications is accurate, IEC cannot be held responsible fer the way in which they are used |or for any
misintefpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Hublications
transpafrently to the maximum extent possible in their ‘national and regional publications. Any |[divergence
betweep any IEC Publication and the correspondingiational or regional publication shall be clearly indicated in
the lattg

=

IEC its¢lf does not provide any attestation of conformity. Independent certification bodies provide|conformity
assessinent services and, in some areas, \access to IEC marks of conformity. IEC is not responsiple for any
service$ carried out by independent certification bodies.

All userns should ensure that they haveé.the latest edition of this publication.

No liabllity shall attach to IEC or its*directors, employees, servants or agents including individual gxperts and
membefs of its technical committee’s and IEC National Committees for any personal injury, property|damage or
other damage of any nature<whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of ,sthe_publication, use of, or reliance upon, this IEC Publication or any| other IEC
Publications.

Attentign is drawn te, the Normative references cited in this publication. Use of the referenced pulflications is
indispepsable for th€ correct application of this publication.

Attentign is drawnto the possibility that some of the elements of this IEC Publication may be thg subject of
patent flights. IEC shall not be held responsible for identifying any or all such patent rights.

Internatianal_Standard |EC 60587 has bheen prepared by |EC technical commiftee 112:
Evaluation and qualification of electrical insulating materials and systems.

This third edition cancels and replaces the second edition, published in 1984, and constitutes
a technical revision. The main changes from the previous edition are as follows: experience
has indicated the need for improved description of the experimental method. For the
preparation of the test specimens abrasion is recommended only if necessary. The ventilation
of the test chamber is described in detail. For specimens of soft elastomeric materials a
mounting support is described. The maximum depth of erosion has to be reported in the
classification.

This bilingual version, published in 2009-11, corresponds to the English version.
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of this standard is based on the following documents:
FDIS Report on voting
112/56/FDIS 112/61/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.

The French version of this standard has not been voted upon.

This pub

The com

lication has been drafted in accordance with the ISO/IEC Directives, Part 2.

mittee has decided that the contents of this publication will remain upchanged until

the mainfenance result date indicated on the IEC web site under "http://webstore.jec.ch" in

the data

* reconffirmed;

+ withd
* repla

« amended.

related to the specific publication. At this date, the publication will be

fawn;
ed by a revised edition, or
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ELECTRICAL INSULATING MATERIALS
USED UNDER SEVERE AMBIENT CONDITIONS -
TEST METHODS FOR EVALUATING RESISTANCE
TO TRACKING AND EROSION

1 Scope

This International standard describes two test methods for the evaluation of electrical
insulating—materdalsfor use—undersevers—ambientcondiicns—at powerfrequencies{45 Hz to
65 Hz) by measurement of the resistance to tracking and erosion, using a liquid_contaminant
and inclined plane specimens. The two methods are as follows:

- MethId 1: constant tracking voltage;

— Method 2: stepwise tracking voltage.

NOTE 1 Method 1 is the most widely used method as there is less need for continual inspection.

NOTE 2 Tlhe test conditions are designed to accelerate the production of the\effects, but do not reprodquce all the
conditions pncountered in service.

2 Terms and definitions
For the plurposes of this document, the following terms and definitions apply.

21

track
partially conducting path created by localized deterioration on the surface of an insulating
material

2.2

tracking
progress|ve degradation pfithe surface of a solid insulating material by local discharges to
form congucting or partially’conducting paths

NOTE Trgdcking usually’oeccurs due to surface contamination.

[IEC 60050-212-071-421]

2.3
erosion, electrical
loss of material by leakage current or electrical discharge

2.4
time-to-track
time required to produce tracks under the specified conditions of test

1 IEC 60050-212:1990, International Electrotechnical Vocabulary — Chapter 212: Insulating solids, liquids and
gases
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3 Test specimens

3.1 Dimensions

Flat specimens with a size of at least 50 mm X 120 mm shall be used. The preferred
thickness shall be 6 mm. Other thicknesses may be used, but must be mentioned in the test
report. The specimens shall be drilled as shown in Figure 1, to attach the electrodes.

120 (at least)

10 95
_5
I |
/A
o/ |
@
g
N w|
o/ Nl g
g
Reference marks 9
Jah )
N\
] A
IEC 47207

Dimensions in|millimetres

Figure 1 — Test specimen with holes for fixing electrodes

3.2 Preparation

The speg¢imens shall be washed .withr a suitable solvent (e.g. isopropyl alcohol) t¢ remove
leftovers|such as fat from handling. After that the specimens shall be rinsed witH distilled
water.

The cleaned specimens_shall be mounted carefully to avoid contamination.

If the coptaminantdoes not wet the surface evenly within the observation time merjtioned in
5.1, the gurface ofythe specimens can be slightly abraded. The abrasion should be done with
a fine (U.S. grade (CAMI): 400 mesh; European grade (FEPA): P800) aluminium-pxide- or
zirconia-gluminia-abrasive under water until the whole surface wets and appears pniformly
matt when“dry. When abraded the specimen shall be cleaned another time with distilled water.

Abrasion has to be mentioned in the test report.

Specimens used for criterion B (see 5.4) shall have reference marks on both edges, 25 mm
above the lower electrode (see Figures 1 and 7).

4 Apparatus

4.1 Electrical apparatus

A schematic circuit is given in Figure 2. As the test will be carried out at high voltages, it is
obviously necessary to use an earthed safety enclosure. The circuit comprises:
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— A 45 Hz to 65 Hz power supply with an output voltage stabilized to +5 % which can be
varied up to about 6 kV with a rated current not less than 0,1 A for each specimen.

Preferred test voltages are 2,5 kV, 3,5 kV and 4,5 kV, for method 1.

Componen
S pQ
VT \%:
T hi
R sq
\% v(
Sp sq
F o

NOTE If ¢
device (see

- A 20(
side (g

S VT T R
P LT
| ¥
|
I
|
I
j F
=
- IEC _673/07

ts

wer supply switch
riable ratio transformer

iph-voltage transformer

ries resistor

Itmeter

ecimen

ercurrent device, fuse or relay

Figure 2 — Schematic circuit diagram

4.1, last sentence).

nly one power supply is used for several specimens, each should have a circuit-breaker ¢r a similar

W resistor with £10 % tolerapce in series with each specimen at the higph-voltage
f the power supply. The resistance of the resistor shall be taken from Table|1.
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Table 1 — Test parameters
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Test voltage Preferred test voltage Contaminant flow rate Series resistor,
for method 1 . Resistance
kV ml/min
kV kQ
1,0 to 1,75 - 0,075 1
2,0to 2,75 25 0,15 10
3,0to 3,75 35 0,30 22
4,0to 4,75 4,5 0,60 33
5,0 to 6,0 - 0,90 33
— A trug r.m.s. voltmeter with an accuracy of 1,5 % of reading shall be used.
— An o\ercurrent delay relay (for example see Figure 3) or any other devicerwhich|operates
when|60 mA £ 6 mA or more has persisted in the high-voltage circuit for2 s'to 3 §.
Tr LJ\MJ
™~ ™~
L1 L1
Re
~J ~
L~ Ll
1"
I
RIE
I
S f—
To the power
supply switch
(S in Figure 2) IEC 67407
Components
Re refctifier
Tr trgnsformen/(Wwinding 300/900 turns)
RI refay (2 500,€/11 000 turns)
C cgpacitory(200 uF)
Figure 3 — Example: typical circuit for an overcurrent delay relay (F in Figure 2)

4.2 Electrodes

All electrodes, fixtures and assembly elements associated with the electrodes, such as
screws, shall be made of stainless steel e.g. grade 302. The electrode assembly is shown in

Figure 6.

NOTE The electrodes shall be cleaned prior to each test and replaced when necessary.

The top electrode is shown in Figure 4. The bottom electrode is shown in Figure 5.
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20

15
~—
o
N~
A7‘

|5

-t

25

IEG 675/07

Dimensions in|millimetres

Figure 4 — Top electrode, stainless steel 0,5 mm thick

40

Six semi-circular

cut-outs: @2,5 mm 8 o ’%

10

20

A

20

A
Y

IEC 676/07

Dimensions in|millimetres

Figure 5 — Bottom electrode, stainless steel 0,5 mm thick

4.3 Contaminant
Unless otherwise specified use

- 0,1 % £ 0,002 % by mass of NH4CI (ammonium chloride) analytical quality, and

- 0,02 % £ 0,002 % by mass of isooctylphenoxypolyethoxyethanol (a non-ionic wetting
agent) in distilled or de-ionized water.

— This contaminant shall have a resistivity of 3,95 Qm = 0,05 Qm at 23 °C £ 1 °C.

— The contaminant shall be not more than four weeks old and its resistivity shall be checked
before each series of tests.

— Eight layers of filter-paper with a thickness of 0,2 mm £ 0,02 mm, of the approximate
dimensions given in Figure 9, are clamped between the top electrode and the specimen to
act as a reservoir for the contaminant.

— The contaminant shall be fed into this filter-paper pad so that a uniform flow between the
top and the bottom electrodes shall occur before voltage application.
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NOTE This can be done by pumping the contaminant through a tube into the filter-paper pad. The tube can
be held between the filter papers by a clip of stainless steel. Another possibility is to drip the contaminant into

the filter-paper pad with a fixed drop size and fixed number of drops per minute.

— The rate of application of contaminant shall be that within + 10 % specified in Table 1 in

relation to the applied voltage.

Filter-paper pad under

the top electrode ﬁ/
% Top electrode

Test specimen

—

3 nuts

Bottom electrode

Figure 6.2+ Assembly of the electrodes

4.4 Timing device

A timing fevice with an @ccuracy of about £1 min/h shall be used.

NOTE For|example a 4.min pulser with a counter is acceptable.

4.5

A depth gatge—with—amr=accturacy
hemispherical with a radius of 0,25 mm.

4.6 Ventilation

3 screws J4.x 20
6 washers

All stainless steel

l

Dimensions in

EC  677/07

millimetres

= shall be

The test chamber shall be equipped with a ventilation to allow an exhaust of steam and
gaseous decomposition products. The ventilation of the test chamber should be moderate and
constant to avoid permanent condensation of water. Direct airflow across the test specimens

shall be avoided.

NOTE Experience shows that the intensity of ventilation may influence the test result.
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5 Procedure

5.1 Preparation of the test

Unless otherwise specified, the test shall be carried out at an ambient temperature of
23 °C £ 2 °C on sets of at least five specimens for each material.

Mount the specimen, with the flat test surface on the underside, at an angle of 45° + 2° from
the horizontal as shown in Figure 7, with the electrodes 50 mm + 0,5 mm apart. The test for
further 5 specimen can be achieved either simultaneously or respectively.

/ Contaminant feed
Top electrode
Test specimen /«— Reference mark
25
Bottom electrode

Insulating

specimen

support

IEC $78/07

Dimensions inlmillimetres

Figure 7 — Test assembly, schematic

NOTE 1 For each test, use a new filter-paper pad (see Figure 9).

If the specimen is not self-supporting an insulating mounting support for the specimen must
be used. The mounting support shall be such that the heat dissipation from the back of the
sample is not hindered and the material shall be heat resistant and electrically insulating (e.g.
PTFE). An example of a mounting support is shown in Figure 8.

Start introducing the contaminant into the filter-paper pad allowing the contaminant to wet the
paper thoroughly. Adjust the contaminant flow and calibrate to give a flow rate as specified in
Table 1. Observe the flow for at least 10 min and ensure that the contaminant flows steadily
down the face of the test specimen between the electrodes. The contaminant shall flow from
the quill hole of the top electrode and not from the sides or the top of the filter-paper.
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80

70
150

Cutted section
(60 x 70) mm?

35

S

IEC 679/07

Dimensions in|millimetres

Componernts

Et top electrode

Eb bgttom electrode
MS mpunting support
S sgecimen

Figure 8 — Mounting support

70

40

+ﬁ¢
/N

IEC 680/07

Dimensions in millimetres
Figure 9 — Filter-paper (eight sheets requested for each top electrode)
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5.2 Method 1: Application of constant tracking voltage

With the contaminant flowing uniformly at the specified rate, according to Table 1, switch on
and raise the voltage to one of the preferred test voltages, 2,5 kV, 3,5 kV or 4,5 kV, which
should be reached within a maximum of 10 s, and start the timing device. The voltage shall be
maintained constant for 6 h.

If the test has to be repeated at a higher or lower voltage, a further set of five specimens shall
be tested for each selected preferred voltage.

The constant tracking voltage is the highest voltage withstood by all five specimens for 6 h
without failure (see 5.4).

Classificel:tion of the material is as follows:

Class 1Al0or 1B 0
if any|specimen fails at 2,5 kV in less than 6 h according to criterionA’or B of 5.4
Class 1AR,50r 1B 2,5

if all five specimens survive 6 h at 2,5 kV and if any specimen fails at 3,5 kV in |Jess than
6 h.

Class 1A|3,50r 1B 3,5

if all five specimens survive 6 h at 3,5 kV and if;any specimen fails at 4,5 kV in |Jess than
6 h.

Class 1A|4,5 0or 1B 4,5
if all five specimens survive 6 h at 4,5°kV.

In each dase, the maximum depth of\érosion is to be reported.
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5.3 Method 2: stepwise tracking voltage

Select a starting voltage, being a multiple of 250 V, such that failure according to criterion A
of 5.4 (current exceeding 60 mA) does not occur sooner than the third voltage step (a
preliminary trial test may be necessary). With the contaminant flowing uniformly at the
specified rate, switch on and raise the voltage to the selected value. Maintain this voltage for
1 h and increase the voltage by a step of 250 V for each subsequent hour until failure by
criterion A is recorded. As the voltage is increased the contaminant flow rate and the
resistance value of the series resistor are increased according to Table 1.

The stepwise tracking voltage is the highest voltage withstood by all five specimens for 1 h
without failure.

Classific:l:tion of the material is as follows:

Class 2A x or 2B x, where x is the highest voltage, in kilovolts, withstood by thel material
under teqt.

NOTE 1 Effective scintillation is essential and if not obtained, the electrical- circuit, the contarpinant flow
characterisfics and contaminant resistivity should be carefully checked.

Scintillation means the existence of small yellow to white (with some materials occasionally blue) arcs|just above
the teeth of the lower electrode, within a few minutes of application of the veltage. These discharges should occur
in an esserjtially continuous manner, although they may jump from one toath to another. These discharggs will burn
away the gpecimen surface and may ultimately lead to tracking failure,/ Discharges which move rapidly over the
surface befween the two electrodes are not likely to produce tracks.

The conditlon of effective scintillation may also be observed with' a cathode-ray oscilloscope. The sighal may be
picked up @cross a resistor (e.g. 330 Q, 2 W) placed in series with the overcurrent device. Proper scintillation is
observed ap a continual, but non-uniform, break-up of the‘pewer frequency current wave during each half cycle.

NOTE 2 The overcurrent device should operate before“the track reaches the top electrode when a 60 |mA current
flows in thg conducting track and in the stream of elgctrolyte remaining on the surface.

NOTE 3 Hrosion depth is measured after scrapifnig away or otherwise removing decomposed insulation pnd debris,
taking care|not to remove any undamaged test-material.

5.4 End-point criteria
Two critefria for determining)the end point of the test are in use:
Criterion|A:

The end point is'reached when the value of the current in the high voltage circuit thjough the
specimen exeeeds 60 mA (an overcurrent device then breaks this current not beforg¢ 2 s, but
not later than 4 s) or when a specimen shows a hole due to intensive erosion or the $pecimen
ignites.

NOTE 1 The 60 mA end point criterion permits the use of an automatic apparatus testing several specimens
simultaneously.

NOTE 2 Flammability failure occurs with some materials which ignite during the test.

Criterion B:

The end point is reached when the track reaches a mark on the specimen surface 25 mm from
the lower electrode (see Figures 1 and 7) or when a specimen shows a hole due to intensive
erosion or the specimen ignites.

NOTE 3 This end point criterion (criterion B) requires constant visual supervision and manual control.

NOTE 4 Criterion A without ignition is the preferred criterion.
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6

Test report

The report shall include:

type and designation of material tested;

details of the specimens: fabrication and dimensions, cleaning procedure and solvent
used, surface treatment if any, pre-conditioning. The thickness shall be reported;

orientation of composite specimen (like fibre-reinforced plastic) with respect to the
electrodes (i.e. machine direction, cross-machine direction, bias, etc.);

method for the application of the voltage and end point criterion used. Classification
according to 5.2;

the maximum depth of erosion has to be reported in the classification. For_example a
maximum erosion depth of 0,5 mm as 1 A 3,5 -10,5.
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La Norme internationale CEI 60587 a été établie par le comite d'études 112 de la CEl:
Evaluation et qualification des systémes et matériaux d'isolement électrique.

La présente troisieme édition annule et remplace la seconde édition publiée en 1984 et
constitue une révision technique. Les principales modifications suivantes ont été apportées
par rapport a I'édition précédente: I'expérience a montré le besoin d’améliorer la description
de la méthode expérimentale. Ensuite, en ce qui concerne la préparation des éprouvettes,
I'abrasion est recommandée uniquement si nécessaire. La ventilation de I’enceinte d’essai est

également décrite en détail.

Un support de montage est décrit pour les éprouvettes

constituées de matériaux élastoméres souples. Enfin, la profondeur d’érosion maximale doit
étre mentionnée dans la classification.

La présente version bilingue, publiée en 2009-11, correspond a la version anglaise.
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Le texte anglais de cette norme est issu des documents 112/56/FDIS et 112/61/RVD.

Le rapport de vote 112/61/RVD donne toute information sur le vote ayant abouti a
I'approbation de cette norme.

La version francaise de cette norme n’a pas été soumise au vote.
Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
maintenance indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les
données relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
+ amenjdée.
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MATERIAUX ISOLANTS ELECTRIQUES UTILISES
DANS DES CONDITIONS AMBIANTES SEVERES -
METHODES D’ESSAI POUR EVALUER LA RESISTANCE
AU CHEMINEMENT ET A L’EROSION

1 Domaine d’application

La présente Norme internationale décrit deux méthodes d’essai pour évaluer les matériaux
isolants elestrigues—utilises—dans—des—conditiors—ambiantes—soveres—a—des—frequences
industrielles (comprises entre 45 Hz et 65 Hz), impliquant la mesure de la réSistance au
cheminement et a l'érosion, a l'aide d'un contaminant liquide et d’éprouvettgs plates

inclinées| Les deux méthodes sont les suivantes:

- MéthIde 1: essai de résistance au cheminement a tension constante;
— Meéthode 2: essai de résistance au cheminement par paliers de tension.
NOTE 1 Ua méthode 1 est la plus largement utilisée étant donné qu’elle nécessité,moins de contréles gn continu.

NOTE 2 |es conditions d’essai sont congues pour accélérer la manifestation des effets, mais elles ne
reproduisenft pas toutes les conditions rencontrées en service.

2 Termes et définitions
Pour les pesoins du présent document, les termes@€t définitions suivants s’appliquent.

2.1
trace de|cheminement
chemin gartiellement conducteur formé_par détérioration locale de la surface d’'un|matériau
isolant

2.2
cheminement
dégradat|on progressive _de)la surface d'un matériau isolant solide par des décharg€s locales
formant des chemins conducteurs ou partiellement conducteurs

NOTE Le|cheminement est causé habituellement par une contamination superficielle.

[CEl 60050-212-01-42"]

2.3
érosion électrique
perte de matériau sous I'action d’un courant de fuite ou de décharges électriques

2.4

temps nécessaire au cheminement

temps nécessaire pour former des traces de cheminement dans les conditions spécifiées pour
I'essai

1 CEI 60050-212: 1990, Vocabulaire Electrotechnique International — Chapitre 212: Isolants solides, liquides et
gazeux
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3 Eprouvettes

3.1 Dimensions

Des éprouvettes planes, de dimensions au moins égales a 50 mm X 120 mm, doivent étre
utilisées. L’épaisseur préférentielle doit étre de 6 mm. D’autres épaisseurs peuvent étre
utilisées, mais doivent étre mentionnées dans le rapport d'essai. Pour recevoir les électrodes,
les éprouvettes doivent étre percées, comme illustré dans la Figure 1.

- Au moins 120 _
<9 95
<2
I |
(0
W | U
Yo
4
g
3, & 5
g
Repéres
Jah Y
o/
| \
CEl §72/07

Dimensions en|millimetres

Figure 1 — Eprouvette adrous de fixation d’électrodes

3.2 Prgparation

Les éprquvettes doivent étre favées avec un solvant adapté (par exemple, de l'alcool
isopropylique) afin d'éliminer les“résidus tels que la graisse issue de la manipulation. Les
éprouveties doivent ensuite.€tre rincées a I'eau distillée.

Les éprofivettes doivent-étre montées avec précaution pour éviter la contamination.

Si le contaminantyne mouille pas uniformément la surface pendant la durée d’obkervation
mentionnée en<5:1, la surface des éprouvettes peut étre Iégérement abrasée. Il conyient que
I'abrasion soit_faite avec un papier abrasif fin (granulométrie américaine (CAMI): mpille 400;
granulonTétrie européenne (FEPA): P800), en oxyde d’aluminium ou en alumine de zjrconium,
sous l'eau, jusqu’a ce que la surface entiere soit mouillée et prenne un aspect mat uniforme
en séchant. Une fois abrasée, I'éprouvette doit étre a nouveau nettoyée a I'eau distillée.

L’abrasion doit étre mentionnée dans le rapport d’essai.

Les éprouvettes utilisées pour le critere B (voir en 5.4) doivent comporter sur chacun des
bords un repére situé 25 mm au-dessus de I'électrode inférieure (voir les Figures 1 et 7).

4 Appareillage

4.1 Appareillage électrique

Un schéma de circuit est donné a la Figure 2. Comme I'essai est effectué sous haute tension,
il est bien entendu indispensable d’utiliser une enceinte de sécurité reliée a la terre. Le circuit
comprend ce qui suit:
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— une source d'alimentation a fréquence industrielle, 45 Hz a 65 Hz, dont la tension de
sortie stabilisée a £ 5 % est réglable jusqu'a 6 kV environ, fournissant une intensité
assignée au moins égale a 0,1 A par éprouvette. Pour la méthode 1, les tensions d’essai
préférentielles sont 2,5 kV, 3,5 kV et 4,5 kV;

S VT T R
"1 E—
| S
|
|
|
- CELN673/07

Composants

S cqntacteur d’alimentation

VT transformateur de réglage

T transformateur a haute tension

R résistance série

\% vqgltmeétre

Sp égrouvette

F dippositif de protection contre les surintensités, a coupe-circuit ou relais

Figure 2 — Schéma de principe

NOTE Si |une alimentation unique est utilisée pour plusieurs®éprouvettes, il convient qu'un disjondteur ou un

dispositif apalogue (voir en 4.1, derniére phrase) soit inséré dans le circuit de chacune de ces éprouvettps.

— une rgsistance d’'une puissance de 200 W et'de tolérance £ 10 % est mise en sgrie avec
chaqgye éprouvette du cé6té haute tension;de I'alimentation. Les valeurs de cette rgsistance
doivent étre tirées du Tableau 1;

Tableau! — Paramétres d’essai

Tensjon d’essai Valeurs préférentielles pour Débit du contaminant Valeur de la rgsistance

la méthode 1 ) sérig

kV ml/min
kV kQ

1,021,75 - 0,075 1

20a275 25 0,15 10
3pa 375 35 0,30 22
4pa 4,75 4,5 0,60 33
5]0.a¢6¢0 - 0,90 33

— un vrai voltmeétre a valeur r.m.s. ayant une précision de lecture de 1,5 % doit étre utilisé;

— un relais temporisateur de surintensité (voir par exemple la Figure 3) ou tout autre
dispositif fonctionnant lorsqu’un courant de 60 mA + 6 mA ou plus s’est maintenu dans le
circuit a haute tension pendant2 s a 3 s.
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Composants

Re redresseur

Tr transformateur (enroulements 300/900 tours)
RI refais (2 500 Q/11 000 tours)

C cqndensateur (200 pF)

CEl 674/07

Figure 3 — Exemple: circuit typique pour un relais) temporisateur de surintensité

4.2 EIIctrodes

L’ensem

(F dans la Figure\2)

le des électrodes, parties fixes et-&léments de montage associés aux électrodes,

tels que les vis, doit étre en acier inoxydable, par exemple de catégorie 302. Le morntage des
électrodds est illustré dans la Figure 6.

NOTE Leg électrodes doivent étre nettoyées avant chaque essai et remplacées lorsque cela est nécessaire.

L’électrogle supérieure est représentée a la Figure 4. L’électrode inférieure est reprdsentée a

la Figure|5.
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Figure 4 — Electrode supérieure en acier inoxydable de 0,5 mm d’épaissefir
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4.3 Contaminant
Sauf spécification contraire, utiliser une solution de

- 0,1 % £ 0,002 % (en masse) de NH4CIl (chlorure d’ammonium) de qualité
analytique, et

- 0,02 % £ 0,002 % (en masse) d’'iso-octylphénoxypolyéthoxyéthanol (agent
mouillant non ionique) dans de I'eau distillée ou désionisée.

— La résistivité du contaminant doit étre de 3,95 Qm + 0,05 Qm a 23°C + 1°C.

— Le contaminant doit étre préparé depuis moins de quatre semaines et sa résistivité doit
étre vérifiée avant chaque série d’essais.
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