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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 2-3: Methods of test for determining the resistance
and resistivity of solid-planar materials used

—————to-aveid-electrostatic chargeaceumulation————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of dE€’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordahce with conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expres§,/as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical' committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for int€rnational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

ansparently to the maximum extent possibleNin their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat
he latter.

FC itself does not provide any attestation® of conformity. Independent certification bodies provide confo
ssessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible fof

Il users should ensure that they. have the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any_fature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn“to the Normative references cited in this publication. Use of the referenced publicatio
dispensable/or the correct application of this publication.

ttention“is-drawn to the possibility that some of the elements of this IEC Publication may be the subj¢
atentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61340-2-3 has been prepared by IEC technical committee 101:
Electrostatics.

This second edition cancels and replaces the first edition published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) a distinction has been introduced between instrumentation used for laboratory evaluations,

nstrumentation used for ar\r‘npfanr\n facfing and instrumentation used for r\nmpli"nce
Verification (periodic testing);

b) fn alternative electrode assembly is described, which can be used on non-planaf/prodficts
br when the dimensions of the product under test are too small to allow the larger electiode
hssembly to be used;

c) the formulae for calculating surface and volume resistivity have /heeh modifieq to
correspond with common industry practice in the main areas of-application for|the
EC 61340 series.

Thel|text of this standard is based on the following documents:

CDV Report on vating
101/470/CDV 101/4941RV/C

Fulllinformation on the voting for the approval of this)standard can be found in the reporf on

votihg indicated in the above table.

Thig publication has been drafted in accordanee 'with the ISO/IEC Directives, Part 2.

A ligt of all the parts in the IEC 61340 series, published under the general title Electrostalics,

can|be found on the IEC website.

Thel committee has decided thatithe contents of this publication will remain unchanged until the

stahility date indicated on the IEC website under "http://webstore.iec.ch” in the data related to

the ppecific publication. At this date, the publication will be

e feconfirmed,

e ithdrawn,

e feplaced by, arevised edition, or

e Bmended.

IMPORTANT—The—‘cotourinside’togoon—thecoverpageof-this publication—indicates

that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

Measurements of resistances and related calculations of resistivities belong to the fundamental
objectives of electrical measuring techniques along with measurements of voltage and current.

Resistivity is the electrical characteristic having the widest range, extending over some thirty
orders of magnitude from the most conductive metal to almost perfect insulators.

The basis is Ohm's law and is valid for DC current and instantaneous values of AC current in
electron conductors (metals, carbon, etc.). Values of resistance measurements using AC

ex
mat

Mog
tran
med§
and
med§
obs
eled
ave

curJent can be influenced by capacitive/inductive reactance, depending on the frequency. T

ting national and international standards dealing with resistance measurements.of™s
erials normally require the application of DC current.

t non-metal materials such as plastics are classified as polymers and ion,conductors.
sport of charges can be dependent upon the applied electrical field strength during
surement. Beside the measuring current, there exists a charging current that polar
or electrostatically charges the material, indicated by an asymptotic decay of
suring current with time and causing an apparent change in resistance. If this effeq

trification time has elapsed using the reverse polarity for(the measuring current
raging both obtained values.

hus,
olid

The
the
zes
the
t is

brved, it will be advisable to repeat the measurement immediately after a defjnite

and
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ELECTROSTATICS -

Part 2-3: Methods of test for determining the resistance
and resistivity of solid-planar materials used
to avoid electrostatic charge accumulation

1 [Scope

Thig part of IEC 61340 describes test methods for the determination of the electrical resistgnce
and| resistivity of solid materials used to avoid electrostatic charge accumulation; i) which| the
medsured resistance is in the range 104 Q to 1012 Q.

It takes account of existing IEC/ISO standards and other published information, and gjves
recommendations and guidelines on the appropriate method.

2 [Normative references

Thel| following documents, in whole or in part, are normatively‘referenced in this documentjand
are |[indispensable for its application. For dated references, only the edition cited applies.|For
undpted references, the latest edition of the referenced{document (including any amendments)
applies.

[EC

insy

lEC

Loy

[EC

insy

1EC]

IEC|62631-3-1, Rjelectric and resistive properties of solid insulating materials — Part |3-1:
Determinationrefresistive properties (DC Methods) — Volume resistance and volume resistjvity
— Gpneral ngéthod

IEC|62631-3-2, Dielectric and resistive properties of solid insulating materials — Part |3-2:
Deterndination of resistive properties (DC Methods) — Surface resistance and surface resistility

IEC 62631-3-3, Dielectric and resistive properties of solid insulating materials — Part 3-3:
Determination of resistive properties (DC Methods) — Insulation resistance

ISO 1853:4998, Conducting and—antistatic dissipative rubbers, vulcanized or thermoplastic —
Measurement of resistivity

ISO 2951:4974, Rubber, vulcanized or thermoplastic — Determination of insulation resistance

ISO

3915:4984, Plastics — Measurement of resistivity of conductive plastics

ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness —
Part 1: Durometer method (Shore hardness)
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply:

3.1

electrode

conductor of defined shape, size and configuration being in contact with the specimen to be
measured

3.2

resistance
R
ratip of a DC voltage (V) applied between two points and the steady-state current fAjbetween
the fwo points

Notel 1 to entry: Resistance is expressed in ohms.

3.3
resistance to ground

Ry

resiptance measured between an electrode placed on the surface of a test specimen and a
locdl ground

Note] 1 to entry: Resistance to ground is expressed in ohms.

3.4
resistance to groundable point

Rgp

resiptance measured between an electrode~placed on the surface of a test specimen ard a
grolindable point fitted to the test specimen

Note] 1 to entry: Resistance to groundable paint is expressed in ohms.

3.5
point-to-point resistance

Rpp

resiptance measured bé&tween two electrodes placed a specified distance apart on the same
surface of a test specimen

Notel 1 to entry:  Ralfit-to-point resistance is expressed in ohms.

3.6
surface resistance
RS

thalratia of 2 d o vaoltaag (\/) annliad hatwgoan twao algntradaoc An o cirfacng Af o o
tHe-rato—-et—a—a-—ortage—{ v 1P prioa—etWaeH—tW OG-0 0 H—a—SHHa6 s

acimenland
HR-SR-ahG

resistance measured between a central disc electrode and a surrounding concentric ring
electrode placed on the surface of a test specimen

Note 1 to entry: Surface resistance is expressed in ohms.

3.7

surface resistivity

Ps

resistivity equivalent to the surface resistance of a square area, having the electrodes at two
opposite sides
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Note 1 to entry: The Sl unit of surface resistivity (Q) is sometimes referred to as Q/sq (ohms per square), to
distinguish resistivity values from resistance values. However, the use of Q/sq is deprecated because it may imply
a resistance per unit area, which is not correct.

3.8
volume resistance

resistance measured between two electrodes placed on opposite surfaces of a test specimen

Note| 1 to entry:  Volume resistance is expressed in ohms.

3.9
volime resistivity
Py
ratip of a DC field strength (V/m) and the steady-state current density (A/m2) within the matg¢rial

Notel 1 to entry: In practice, it is equivalent to the volume resistance of a cube withunit length, having the
elecfrodes at two opposite surfaces.

Note|2 to entry: Volume resistivity is not an appropriate characteristic for\materials that are electrically
inhomogeneous.

Notel 3 to entry: Volume resistivity is expressed in ohm meters.

4 |Conditioning and test environment

Thel| electrostatic behaviour of materials is influenced by environmental conditions, such as
relative humidity and temperature,

For|this reason, measurements shall be performed under controlled conditions. The seledtion
of the appropriate conditions for testing shall be decided according to the type of matg¢rial
(prgduct specification) ‘and the intended application, based on the most severe conditlons
expgcted to occur during usage (e.g. lowest humidity and highest humidity).

Unlgss otherwiselagreed, the atmosphere for conditioning and testing shall be (23 + 2) °Cland
(12 = 3) % reldiive humidity, and the conditioning time prior to testing shall be at least 24 h.

If it|is required to test that the measured resistance is not below a minimum limit, additipnal
testingidt high humidity is required. Unless otherwise agreed, the atmosphere for conditiohing
and testing at high humidity shall be (23 £ 2) °C and (60 £ 10) % relative humidity, and the
conditioning time prior to testing shall be at least 24 h.

Specimens shall normally be conditioned and measured in the same climate, if not specified
differently. However, preconditioning-ean may be necessary in order to eliminate the effects of
stress appearing after the moulding process of some plastic materials or as a drying treatment
before the test procedure starts. Preconditioning-shall is normally-handled done in a different
environment.

Adequate devices are a desiccator in an oven or a climate chamber preferably equipped with

forced circulation and interchange of air.-Additional-guidance-may-be-takenfromIEC 60212
and1EC60260-



https://iecnorm.com/api/?name=67b08f0279dcc6519d2ee1fe39637769

5

- 10 - IEC 61340-2-3:2016 RLV © IEC 2016

Selection of test method

For planar materials, the following procedure shall be used to select the test method:

a)

if the range of electrical resistance of a material to be tested is known, then use

the

relevant clause (Clause 6, 7, 8 or 10) where appropriate standards are listed or methods

described;

b) for a material of initially unknown resistivity, start the measurements by using methods for

If t

conductive materials according to Clause 6.

I. S F H N | £l bio. <l L& 2l +lo H £
C I dourTIeTit 1o TVl YUOOITUIT Ul aIic  UuidirTiCu 1TCoUIl TAUTUTUOS U110 SIVUII ICIIISU TUT

application of the test method, it shall be regarded as being inadequate and the result shall
be taken into account. The measurement shall be repeated according to Clause 8 or Slaus¢ 10

for
me

electrostatic dissipative materials. If the situation described above occurs-.again,
gsurement shall be repeated according to Clause 7 for insulating materials.

For|non-planar materials and for products with structures that are too small'to ‘allow the us

the

If t
gre
me
“<1

6

electrode assemblies specified in 8.2, the method described in Clause' 10 shall be used|

surements according to Clause 6 or Clause 7, the test yésult shall be reported as ei
4Q” or “>1012 Q.

Resistance measurements-ef for solid conductive materials

the
not

the

e of

He measurement result using the method described in Clause 10 is less than 104 ¢ or
{er than 10’2 Q, and the shape or dimensions of the matehial under test do not ajlow

ther

Thel| resistance of solid conductive materials (ngn-metals) shall be measured in accordgnce

with

or elqual to 104 Q, use the methods describ&¢in Clause 7, 8 or 10.

ISO 3915 for plastics or ISO 1853 for rubbers. If the measured resistance is greater fhan

Resistance measurements-of for solid insulating materials

Thel resistance of selid insulating materials shall be measured in accordance with-tEC-60093.
IECH601687 |IECT62631-3-1, IEC 62631-3-2 or IEC 62631-3-3 for plastics, or 1ISO 2951

rub

bers.
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8 Resistance measurements-of for planar electrostatic dissipative materials
(used to avoid electrostatic charge accumulation)

8.1 Instrumentation

8.1.1 General

Therimstrumemntatiomr mmay consistof either a D€ power suppty anmd—amammeter; oram inmtegrated
instfument (ohmmeter). National safety regulations shall be followed.

8.1.2 Instrumentation for laboratory evaluation

Thelopen-eireuit output voltage under load shall be (100 + 5) V for measurements of 1 x 136 Q
and|higher, and (10,0 + 0,5) V for less than 1 x 106 Q.

If ap ohmmeter is used, readings shall be possible at least from 1 x 103 Q to 1 x 1013 Q, fwith
an gccuracy of £10 %.

If a|DC power supply and ammeter are used, readings shall be possible at least from 10 pA to
10 mA. The combined accuracy of the DC power $tipply and ammeter shall be =10 %.

8.1.3 Instrumentation for acceptance.testing

Instfumentation for laboratory evaluatign,or instrumentation meeting the following requiremgnts
shall be used for acceptance testing:

The| open circuit voltage shall e (100 + 5) V for measurements of 1 x 106 Q and higher, |Jand
(10J0 £ 0,5) V for less than(t x*106 Q.

If ap ohmmeter is used;‘readings shall be possible at least from 1 x 103 Q to 1 x 1013 Q, fwith
an gccuracy of +20%-

If a|DC powet supply and ammeter are used, readings shall be possible at least from 10 pA to
10 mA with ‘ap accuracy of £20 %.

In chse’of dispute, instrumentation for laboratory evaluations shall be used.

8.1.4 Instrumentation for compliance verification (periodic testing)

Instrumentation meeting the requirements for laboratory evaluations or acceptance testing, or
instrumentation meeting the following requirements shall be used.

Compliance verification instrumentation shall be capable of making measurements one order of
magnitude above and below the intended measurement range. The output voltage of
compliance verification instrumentation may vary from laboratory evaluation or acceptance
testing instrumentation, and may be rated under load or open circuit. Compliance verification
instrumentation shall be checked against laboratory evaluation or acceptance testing
instrumentation to ensure there is correlation between measurement results.
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In case of dispute, instrumentation for acceptance testing or laboratory evaluation shall be
used.

8.2 Electrode assemblies
8.2.1 General

The electrodes shall consist of a material that allows intimate contact with the specimen
surface and introduces no appreciable error because of electrode resistance or contamination
of the specimen. The electrode material shall be corrosion resistant under test conditions and
shall not cause a chemical reaction with the material being tested.

Thel assemblies described in the subclauses below are recommended to be suitable,-but other
configurations complying with national or international standards may also be<used, if
appfopriate. Especially for volume resistance measurements of electrostatic -dissipgtive
materials, it is important that applied probes of the guarded ring type have sufficient sgace
between the centre (measuring) and ring (guard) contact electrode in order,to“minimize dtray
curnents falsifying the readings. It is recommended, that the gap g shall berat least 10 mnj}. In
cases of dispute, the assemblies described in this standard shall be applied.

8.2. Assembly for the measurement of surface resistance

Thel| electrode assembly (probe 1) contains a central disc surrounded by a concentric ring miade
of gonductive materials which make contact with the material’ under test (see Figure 1). [The
tota] mass of the electrode assembly shall be (2,5 £ 0,25)Kg.

The| contact surface material shall have a volume résistance of less than 103 Q when tested on
a slainless, non-corrosive metal plate (not aluminium) as the counter electrode by applying
(1040 £ 0,5) V, and shall have a Shore A hardness of 50 to 70 when tested according to
ISO|7619-1.

Insylating materials used in the eleetrode assembly shall have volume and/or surface
resiptance greater than 1013 Q whentésted according to IEC 62631-3-1 and/or IEC 62631}3-2
respectively.

OT

The|l material under test-sheuld shall be placed on an insulating support as described in 8.2.
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Dimensions in millimetres

Instrumentation cable

Total mass
(2,5 £0,25 kg)

\ Insulated wire

B b (> 1013 Q)

Insulator
(>1013 Q)

Metal electrode
mounting base

Conductive electrodes
(shore A: 50 ton70

3 mm typical thickness)

Probe 1

Figure 1 — Example of an assembly for the measurement
of'surface and volume resistance

8.2 Assembly for the measurement of volume resistance

The| assembly consists of two electrodes placed on either side of the material under test (see
Figdre 4). The top.-electrode assembly (probe 1) shall be as described in 8.2.2 and shown in
Figyre 1.

Thel| bottom electrode (probe 2) shall be a stainless, non-corrosive metal plate (not aluminium)
suffjciently large to support the specimen under test. Probe 2 shall be equipped with a
per ; ) :

NoTE Crocodile clips-ean should not be used.

It should be placed either on an insulating support as described in 8.2.5 prior to test or be
equipped with equivalent insulating feet.

8.2.4 Assembly for the measurement of resistance to ground/groundable point
and point-to-point resistance

The assembly consists of one (resistance to ground/groundable point) or two (point-to-point
resistance) electrodes (probe 3) containing a disk made of conductive material which makes
contact with the material under test (see Figure 2). The total mass of the electrode assembly
shall be (2,5 £ 0,25) kg.
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The contact surface material shall be conductive enough that two probes placed on a metal
surface (e.g. probe 2) have a point-to-point resistance of less than 103 Q when tested with
(10,0 £ 0,5) V, and shall have a Shore A hardness of 50 to 70 when tested according to
ISO 7619-1.

Insulating materials used in the electrode assembly shall have volume and/or surface
resistance greater than 1013 Q when tested according to IEC 62631-3-1 and/or IEC 62631-3-2
respectively.

The material under test-should shall be placed on an insulating support as described in 8.2.5.

Dimensions in millimgtres

Instrumentation cable

Total mass
(2,5 + 0,25 kg)

Insulated wire

(41013 Q)

Insulator
(>1013 Q)

Metal electrode
mounting base

Conductive electrodes
(shore A: 50 to 70

3 mm typical thickness)

63,5 +1

Probe 3 IEC

ground/groundable point and point-to-point resistance

8.2.5 Test support

The material shall be tested on a smooth flat support havmg a surface resistance-eof-meore
greater than 1 x 1013 Q-w W

measured according to IEC 62631- 3 2 The size shaII be at least 10 mm more in length and
width compared to the size of the specimen under test. The minimum thickness shall be 1 mm.

8.3 Sample preparation and handling

Refer to applicable material specifications for sampling instructions. The specimens shall not
be handled or marked in areas where measurements will be performed. If the areas where the
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electrodes make contact have been reworked, this shall be stated in the test report. When the

surface resistance is to be measured, the surface shall not be cleaned unless agreed on or
specified. Care shall be taken in applying the electrodes and also in handling and mounting the

specimens for the measurements in order to minimize the possibility of creating electrical paths

due to contamination that may adversely affect the test results.

in the form of sheets with a

preferably have a simple geometric shape

Specimens shall

minimum size of at least 80 mm x 120 mm or 110 mm diameter.

hall

arc

a minimum of three representative specimens of the sample

fiviure-shall conform to - the electrode dimensions of the assembly deseribed - in-8 2 1land

be - individdally

o

consist of 20 _each

COoOHHoTot—CH

Each «asistor shall

Eacht
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8.4| Test procedures

8.4.11 Surface resistance measurements

The| electrode assembly described in 8.2.2 is connected to. the instrumentation (see Figurg 3).
The| specimen shall be placed onto the test support with the surface to be tested facing up. [The
eledtrode assembly is then positioned onto the approximate centre of the specimen or at lgast
10 (hm away from the edges.

I
€&

Centre electrode (probe 1)

Ring electrode (probe 1)

Support

Specimen

IEC

Figure 3 — Basic connections of the electrodes
for-surfaceresistance-meastrements

‘ Energize the instrumentation at (10,0 = 0,5) V and record the reading after (15 = 1) s, unless
otherwise specified. If the indicated resistance is less than 1,0 x 106 Q, report the value and
proceed to the next specimen. If the indicated resistance is equal to or higher than 1,0 x 106 Q,

| de-energize the instrumentation and repeat the procedure using (100 + 5) V. Record the
indicated resistance after the electrification period determined in A.1.2.

8.4.2 Volume resistance measurements

The electrode assemblies described in 8.2.2 are connected to the instrumentation (see
Figure 4). The bottom electrode (probe 2) is then placed onto the test support first and the

| specimen laid onto it. Afterwards, the top electrode (probe 1) is—then positioned onto the
approximate centre of the specimen or at least 10 mm away from the edges.
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0

Centre electrode (probe 1)

(Al

Ring electrode (probe 1)

Ene
othd
procq

de-¢nergize the instrumentation and repeat the procedure<using (100 + 5) V. Record

indi

Support Specimen

I — |

Electrode (probe 2)

IEC

Figure 4 — Basic connections of the electrodes
for volume resistance measurements

rgize the instrumentation at (10,0 + 0,5) V and record the reading after (15 £ 1) s, un
rwise specified. If the indicated resistance is less than 1,0 X106 Q, record the value
eed to the next specimen. If the indicated resistance is equal to or higher than 1,0 x 10

cated resistance after the electrification period determined in A.2.2.

ess
and
b Q,
the

If ap evaluation of the volume resistivity is requiredsthe average thickness / of each specimen

sha

prodluct specification.

8.4.
8.4.

The
ontg

(pra
ass

| be determined prior to any measurement following the instructions given in the rele

3 Resistance to groundable point‘measurements
3.1 Measurements on laboratory specimens

test specimens shall be fitted‘with a representative groundable point. Place the specim
the test support with thesurface to be tested facing up. Put the electrode asser

bmbly is at least 50 mm away from the specimen edges or groundable point (see Figurg

ant

ens
nbly

be 3) onto the surface of\the specimen in a position such that the centre of the electiode

5).

Connect the electrode.assembly to one lead of the instrumentation and the groundable point to

the

Eng
indi
the
and

pther lead.

rgize the instrumentation at (10,0 + 0,5) V and record the reading after (15 £ 1) s if
cated resistance is less than 1,0 x 106 Q. Then proceed to the next position or specime
indicated resistance is equal or higher than 1,0 x 106 Q, de-energize the instrumenta
repeat the procedure using (100 + 5) V.

the
h. If
tion
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Dimensions in millimetres

Groundable point

8.4.

Put
50 1
eled

lead.

Eng
indi
the

and

opeclmen />(\50 min.

Electrode (probe 3)

Support

IEC
Figure 5 — Principle of resistance to groundablé point measurements

3.2 Measurements on installed materials

the electrode assembly (probe 3) onto the sufface of the specimen in a position at |
hm away from the specimen edges or groundable point (see Figure 5). Connect
trode assembly to one lead of the instrumentation and the groundable point to the o

rgize the instrumentation at (10,0.@0,5) V and record the reading after (15 £ 1) s if
cated resistance is less than 1,0 x 106 Q. Then proceed to the next position or specime
indicated resistance is equal*or higher than 1,0 x 106 Q, de-energize the instrumenta
repeat the procedure using- (100 £ 5) V.

E Line-powered instruments—may can require an alternate test lead set up to prog

of

sure grounded items* The equipment grounding conductor should be insulated from si
nd. Additionally,\the high-potential test lead-may can require connection to the ground
he item under-test. Consult the instrument manufacturer’s instructions for test

ngement.

pbast
the
ther

the
h. If
tion

erly
gnal
side
ead

probes shaII be then placed onto the surface of the specimen in a specmed or, |f appropnate
otherwise chosen position at least 250 mm in distance from their longitudinal axes, and at least
50 mm away from the edges of the specimen (see Figure 6).

Ene

rgize the instrumentation at (10,0 + 0,5) V and record the reading after (15 £ 1) s if

the

indicated resistance is less than 1,0 x 106 Q. Then proceed to the next position or specimen. If
the indicated resistance is equal or higher than 1,0 x 106 Q, de-energize the instrumentation

and

repeat the procedure using (100 + 5) V.
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Dimensions in millimetres

Specimen

»/Electrode

Electrode
(probe 3)

Support

IEC

Figure 6 — Principle of point-to-point measurements

9 |Conversion to resistivity values

W N it is annropriate to-convert a suface or volume fesistance-obtained - byv-the test metHods
wWAReAHASappropHateto-coRveitaSsStHace o Vol efeSisStahce-obaiheadythetestMmMetfoas
deskribed in 8 61 or 882 to an eauivalent resistivith) nroceed as follows in comnliance lith
GesSpHoe o0+ oo t0aRequiVare Rt FeSIStPHtYProcee G aS1orowWsSHh-CompHahce— v

9.1 Surface resistivity pg

Take the following formula according to Figure 7:

Ps-=Rytd-+-g)—¢
Ps = 27 Rg /logg(doldy)

d2 = d1 + 2g
where
ps |s the surfdce resistivity (Q);

Ry s is_the-measured surface resistance (Q);

dq |s the_diameter of the-inner centre contact electrode (m);

dy lsthe-innerdiameteroftheouterring-contastelestrode{m);

VAl

g is the distance (gap) between the contact electrodes (m).
9.2 Volume resistivity py

Take the following formula according to Figure 7:
Pv=RyAd1 +gy2—ald-h

Py =Ry (d1)2- 7/ 4h
where

py is the volume resistivity (Qm);
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Ry R, is the measured volume resistance (Q);
dq is the diameter of the-inner centre contact electrode (m);
h is the specimen thickness (m).

Central electrode

Ring electrode

Support

IEC

Figure 7 — Configuration for the conversion to surface or volume resistivity

10 |Resistance measurements fornon-planar materials and products with smg
structures

10.1 General considerations

Thig method is recommended for testing items with irregularly shaped surfaces. Conventipnal
confentric ring and parallel bar electrode configurations are used for testing planar items gnly.
However, most packaging items are not planar. Examples include shipping tubes, trays, [tote
boxgs and carrigr-tapes. This probe employs springs to apply consistent contact pressgure
between the €glectrode and the item. Force created by springs is subject to variance from wgar,
confamination) and manufacturing tolerance. This variance is acceptable for this applicaJ:on.
Elagtomefic electrodes compensate for uneven item surfaces. These features yield consigtent
resylts’ between laboratories and test operators.

10.2 Equipment
10.2.1 Probe

Refer to Table 1 and Figure 8.

This two-point probe consists of an insulated metal body with a polytetrafluoroethylene (PTFE)
insulator inserted into each end. One insulator holds test leads; the other holds receptacles
that accept spring-loaded pins. One receptacle is surrounded by a cylindrical insulator, which is
surrounded by a metal shield. The pins are gold plated and have a spring force of (4,6 + 0,5) N
at a travel of (4,3 £ 0,1) mm. The pin tips are machined to accept friction fitted (3,2 + 0,1) mm
diameter electrically conductive rubber electrodes. The rubber has a Shore A durometer
hardness of 50 to 70 (see ISO 7619-1). The electrodes are (3,2 £ 0,1) mm long. The electrode
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material shall be conductive enough that when tested on a stainless, non-corrosive metal plate

(not

Tab

aluminium) the point-to-point resistance is less than 103 Q at (10,0 + 0,5) V.
le 1 provides a list of the key components in Figure 8.

Table 1 — Material for two-point probe

Convenience of users of this document and does not constit endorsement by IEC of these prody
Fquivalent products may be used if they can be shown to Iea}d\é the same results.

Item Detail Example 2
PTFE insulators | Approximately 25,4 mm length and 12,7 mm diameter
Ele gtrede-shictd—Metaltubirgapproxmately 314 8mmtergthand
4,75 mm diameter A
Elegtrode Heat shrinkable PTFE or other insulator Q}/
insylator CA
Recgptacles Receptacle — with solder cup Interconnect Devices Q{\R 5-SC
Ping Spring pin force is (4,6 £ 0,5) N at (4,3 £ 0,1) mm of Interconnect Devq;g lﬁc S-5-F-16 4-G
travel; tip machined to accept electrode
Eledtrodes (3,2 +0,1) mm long, (3,2 £ 0,1) mm diameter Vanguard F’QSKJKS, VC-7815
conductive material, Shore A durometer hardness
between 50 and 70 (ISO 7619-1) ,\0,)
NOTE This is not intended to be a complete materials list for probe constr tﬁg but does provide key elemgnts
that]enable performance replication. Refer to Figure 8 for part pIacement(/C_C)
a8 The parts listed are examples of suitable products available com \mally This information is given for| the
cts.
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Figure 8 — Two-point probe configuration

10.2.2 Sample support surface

An insulating surface, when used for specimen support, shall have a surface resistance greater

than 1 x 1013 Q, measured according to IEC 62631-3-2.

10.2.3 Resistance measurement apparatus

Resistance measurement apparatus as specified in 8.1 shall be used.
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NOTE A constant output meter as specified in 8.1.2 was used to collect all data used to validate this standard test
method. Data was not collected to validate this equipment configuration.

10.2.4 Test leads

Test leads appropriate for the meter are required. A shielded lead from the probe body to the
instrument will greatly reduce electrical interference (see Figure 9).

NOTE Measurements for the validation of this test method were made using a shielded lead.

Instrumentation with shield connection

Shield (s)
Voltage source @é

Ammeter @
Ammeter @
Voltage source @

Instrumentation without shield connection

Source Q

Sense Q

Ground
(reference

point) O

Instrumentation with two leads

Sense Q
Source Q

IEC

Figure 9 — Probe to instrumentation connection
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Probe resting on test item. Probe springs compressed about
No spring compression half of the travel distance
for measurement

Probe

/

\ | Item under

test

Sample support
HT[HT[HTHWETHW[FH%WWW srtace

10.3
The
a)

b)
c)

d)

e)

f)
NOT|

NOT]
diam
NOT]
a)
b)
c)
d)

e)

“IEC

Figure 10 — Spring compression for measurement

Test procedure
test procedure is as follows.

Connect the probe to the meter as shown in Figure 9.
Place the specimen on the sample support surface.

Compress the spring-loaded pins downward approXimately half of the length of travel
Figure 10).

Apply (10,0 £ 0,5) V for (15 £ 1) s and obserye the resistance. If the resistance readin
ess than 1,0 x 106 Q, record the resistdee value and proceed to list item f). If
Fesistance is greater than or equal to 1,0.% 108 Q, proceed to list item e).

f the observed resistance in list item.d)"is greater than or equal to 1,0 x 106 Q, change
voltage to (100 + 5) V and repeat thg measurement. Record the resistance value.

Repeat the test for each remaining specimen.
FE 1 A change in the size of the specimen can affect the measurements.

F 2 Resistance measurements can be affected by the size and spacing between electrodes. The 3,2
eter and 3,2 mm spacing, of the electrodes was selected to test a wide range of packaging types and sizes
F 3 Resistance measurements of a particular sample material can vary due to:

ariations in sample“surface composition or thickness;

compressiop @f\the sample by the force of the electrodes;

ariations\of/the resistance in the electrode material;

Changé in material properties due to the measurement current;

Cledptiness of electrodes or sample.

see

g is
the

the

mm

NOTE 4 Testing of various electrode materials indicates that the use of harder rubber materials than specified
creates greater variation in readings.

11

Repeatability and reproducibility

The resistance of a given specimen varies with the test conditions and it is normal for the
materials to be non-uniform. Because of this, determinations are usually not more reproducible
than 10 % and are often even more widely divergent (a range of values of one order of
magnitude may be obtained under apparently identical conditions). The comparability of
measurements on similar specimens requires a test performance with similar voltage
gradients.
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The repeatability of these test methods can be assumed to be in the range of approximately
one half order of magnitude. If the average value for a series of laboratory tests is 5 x 1010 Q,
the spread of values can be expected from 2,5 x 1010 Q to 7,5 x 1010 Q.

12 Test report

The test report shall include the following information:

a) description and identification of the material (name, grade, colour, manufacturer, manu-
facturing date, etc.);

b) phape, dimensions and number of the specimens;

c) kype, material and dimensions of the probes (electrodes), if different from those specifigd in
this standard;

d) conditioning of the specimens—including—cleaning—procedures (temperature, reldtive

humidity, duration);
e) [leaning procedures;

f) lest conditions—if-differentfrom-the-productspecification (temperatfure and relative humjdity

at the time of measurement);
g) |Instrumentation (type, calibration information, etc.);

h) fest voltage and electrification time with additional information, if these parameters|are
fixed or specified differently;

i) phumber of measurements, individual results and average value;

j) purface resistivity as individual results with averag€ value, if relevant;

k) Molume resistivity as individual results with average value, if relevant;

[) resistance-to-ground/groundable point withsidentification of test positions, if relevant;

m) point-to-point resistance with identification of test positions and whether the mefhod
specified in Clause 8 or Clause 1Q»is used, if relevant, and applied distance between|the
ongitudinal axes of the probes, if-different from this standard;

n) dates of specimen preparationsand test performance;
0) pny specific observations:during test (e.g. polarization effects).
In the absence of instructions from product standards or other requirements, considerdtion

sha|l be given to the Way in which average values are calculated. It is common for arithmetic
megn to be used to-calculate the average value, i.e. the sum of » values divided by x:

=

P=y

n
i=1

=|

whdre

x is the average value;

x; is anindividual value;

n is the number of values to be averaged.

Geometric mean may be of more practical significance than arithmetic mean when averaging
values that vary by orders of magnitude, as is often the case when making resistance
measurements. For example, five resistance measurements may include four measurements of
the order of 1 x 109 Q and one measurement of 1 x 1012 Q. The arithmetic mean is weighted
by the 1 x 102 Q measurement, whereas the geometric mean is not and may more closely
represent the overall way in which a material is likely to perform in practice. Geometric mean is
calculated by taking the nth root of the product of n values:
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re

=1

is the average value;

1

x; is an individual value;

n

The
vall

S the number oT values 10 be averaged.

test report shall state if arithmetic or geometric mean has been used to calculat€.averfage
es.
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Annex A
(normative)

System verification

A.1 System verification for surface resistance measurements

A1 Fixture and procedure for lower resistance range

Thel fixture shall conform to the electrode dimensions of the assembly described in 8.2.2 Jand

hav£ 20 individual metal surfaces or pads which make contact with the ce
sur

ntre (inner) elect

ce, and 20 identical pads which make contact with the ring (outer) electrode surfae€. H

shal|l be flat without any protrusions and be mounted on a flat surface. The fixture shall corn
of 20 each, (1,00 + 0,01) x 108 Q resistors. All resistors to be mounted on bottom side. E

resiptor shall be individually connected between an inner and outer pad (

see. Higure A.1).

matgrial for the fixture shall have a volume resistance of at least 108 Q between the two T

of ppds when not connected by resistors, and tested with (100 =+ 5) V.

10 MQ (+1 %)
" Resistors (20 each)

83 40,5
" Pad (typical)

IEC

Dimensions in millim

ode
ads
sist
ach
The
pwWSs

pires

Figure A.1 — Lower resistance range verification
fixture for surface resistance measurements

Prior to a test, the system shall be checked for proper operation as follows:

The assembly described in 8.2.2 is connected to the instrumentation according to Figure 3 and
then placed onto the fixture. A voltage of (10,0 + 0,5) V shall be applied and a reading taken
after (15 £ 1) s. The result shall be (5,00 £ 0,25) x 105 Q. The check is then repeated after

having the assembly rotated through 90°.
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NOTE Rotation of the electrode assembly checks the flatness of the fixture and electrode containing surfaces.

A.1.2 Fixture and procedure for upper resistance range and determination of
electrification period

The fixture shall conform to the electrode dimensions of the assembly described in 8.2.2 and
have metal surfaces or pads which make contact with the electrode surfaces. Pads shall be flat
without any protrusions and be mounted on a flat surface. Pads may be tied together with wire
or complete circular rings may be used.They are connected via a single resistor of
(1,00 £ 0,05) x 1012 Q between the centre (inner) and ring (outer) contact surfaces (see Figure
A.2). The resistor and wiring shall be mounted on the bottom side. When tested with (500 + 25)

\Y, iwwmmrmmmm nce
of af least 1014 Q between the two rows of pads when not connected by a resistor.

Dimensions in¢millimgtres

10 x 1012 Q(+5 %)
" Resistor (1)

03 40,5
/" Pad (typical)

IEC

Figure A.2 — Upper resistance range verification fixture
for surface resistance measurements

The following procedure confirms the capability of the system to measure 1,0 x 1012 Q and
offers a method to determine the electrification period as follows:

The assembly described in 8.2.2 is connected to the instrumentation according to Figure 3 and
then placed onto the fixture. A voltage of (100 + 5) V shall be applied and a reading taken when
the displayed value has reached the steady-state. If the reading is within the tolerance range of
the resistor, repeat the procedure five times while recording the required time for the
instrument to indicate a steady-state value. The average of the five recordings is the
electrification time. An addition of 5 s to this time results in the electrification period that will be
used to measure specimens higher than 106 Q.
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System verification for volume resistance measurements

1 Fixture and procedure for lower resistance range

Prior to the test, the system shall be checked for proper operation as follows:

Connect the electrodes (probes 1 and 2) to the instrumentation according to Figure 4 but
without a specimen between them. Then insert a (5,00 + 0,05) x 10% Q resistor between the
voltage source output and probe 2. A voltage of (10,0 £ 0,5) V shall be applied and a reading
taken after (15 + 1) s. The result shall be (5,00 + 0,25) x 105 Q.
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2 Fixture and procedure for upper resistance range and determination of é

electrification period Q)Q‘
following procedure confirms the capability of the system to measure 1 '\1012 Q
s a method to determine the electrification period as follows: 0.')

/

Connect the electrodes (probes 1 and 2) to the instrumentation acb%r ing to Figure 4

out a specimen between them. Then insert a (1,00 £ 0,05) x 10 resistor between
hge source output and probe 2. A voltage of (100 = 5) V srgfrk e applied and a rea
n when the displayed value has reached the steady-state. the reading is within
rance range of the resistor, repeat the procedure five tj while recording the requ
for the instrument to indicate a steady-state value. TQE\ verage of the five recording
electrification time. An addition of 5 s to this time results*in the electrification period that
sed to measure specimens higher than 106 Q. QQ
<

System verification for resistance@surements for non-planar materia
and products with small structures

$
1 Verification fixtures D
R\
low resistance verification fix@fe shall consist of a (1,00 + 0,01) x 105 Q resistor bon
vo metal contact plates. Th fﬁa
acts only one plate, an @ at the plates are not in contact with each other. The pl
be affixed to a mat€rial with the same properties as the sample support surf

re A.3 illustrates ong possible configuration of a resistance verification fixture.

high resistan Qrification fixture shall consist of a (1,00 = 0,05) x 109 Q resistor bon

trode co only one plate, and so that the plates are not in contact with each other.
th and h of each plate shall be at least 3,3 mm (for rectangular plates) or shall b
t 3,3 diameter (for circular plates), and the minimum gap between plates shall
be mm. The plates may be affixed to a material with the same properties as
support surface. Figure A.3 illustrates one possible configuration of a resists

wo metal c§t t plates. The plates shall be of a size and shape so that each piobe

and

but
the
jing
the
ired
S is
will

ded

es shall be of size and shape so that each probe electijode

htes
hce.
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The
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Ication Tixture.

The actual value of the resistors shall be measured periodically. This measured value shall be
used to verify probe operation.
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Fixture Fixture with probe
Resistor

Probe

Metal contact

7 plate \

A.3
The

a)
b)

d)

e)
f)
g)

Sample support
~ surface material

IEC
Figure A.3 — Resistance verification fixture
2 Verification procedure
verification procedure is as follows:

Correct probe operation shall be verified by measuring known, resistance values.

Connect the probe to the meter as shown in Figure 9.

Place the probe electrodes onto the low resistance verification fixture as shown in

Figure A.3.

Compress the spring-loaded pins downward ‘approximately half of the length of tr
Figure 10).

Apply (10,0 £ 0,5) V for (15 =+ 1) s and obsgrve the resistance.

Record the resistance value. The value‘should be within 10 % of the actual resistor valug.

Repeat the procedure using the highresistance verification fixture at (100 = 5) V.

bvel
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Part 2-3: Methods of test for determining the resistance
and resistivity of solid materials used

—————————toavoid-etectrostatic chargeaccumutation——————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Afechnical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this prepardtion. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical mattérS./express, as nearly as possible
ternational consensus of opinion on the relevant subjects since egach technical committee has represent
om all interested IEC National Committees.

FC Publications have the form of recommendations for international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts afe’ made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible(iin® their national and regional publications. Any diverg
etween any |IEC Publication and the correspaohding national or regional publication shall be clearly indicat
he latter.

FC itself does not provide any attestation of conformity. Independent certification bodies provide confo

rvices carried out by independent cettification bodies.
Il users should ensure that they.have the latest edition of this publication.

o liability shall attach to IEC-or its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out_of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensablecfor the correct application of this publication.

ttention_is-drawn to the possibility that some of the elements of this IEC Publication may be the subje
atentfights. IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 61340-2-3 has been prepared by |IEC technical commitiee ]
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Electrostatics.

01:

This second edition cancels and replaces the first edition published in 2000. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) a distinction has been introduced between instrumentation used for Ilaboratory
evaluations, instrumentation used for acceptance testing and instrumentation used for
compliance verification (periodic testing);
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b) an alternative electrode assembly is described, which can be used on non-planar

products or when the dimensions of the product under test are too small to allow
larger electrode assembly to be used,;

the

c) the formulae for calculating surface and volume resistivity have been modified to

correspond with common industry practice in the main areas of application for the

IEC 61340 series.
The text of this standard is based on the following documents:

CDV Report on voting
101/470/CDV T01/494/RVCU

Fullfinformation on the voting for the approval of this standard can be found in the feport on
voting indicated in the above table.
Thig publication has been drafted in accordance with the ISO/IEC Directives)Part 2.
A list of all the parts in the IEC 61340 series, published under the general title Electrostatics,
can|be found on the IEC website.
The| committee has decided that the contents of this publicatioh will remain unchanged until
the |stability date indicated on the IEC website under hitp’//webstore.iec.ch" in the data

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

feconfirmed,
vithdrawn,
replaced by a revised edition, or

bmended.



https://iecnorm.com/api/?name=67b08f0279dcc6519d2ee1fe39637769

-6 - IEC 61340-2-3:2016 © IEC 2016

INTRODUCTION

Measurements of resistances and related calculations of resistivities belong to the
fundamental objectives of electrical measuring techniques along with measurements of
voltage and current.

Resistivity is the electrical characteristic having the widest range, extending over some thirty
orders of magnitude from the most conductive metal to almost perfect insulators.

The basis is Ohm's law and is valid for DC current and instantaneous values of AC current in
elegtron conductors (metals, carbon, etc.). Values of resistance measurements using|AC
curfent can be influenced by capacitive/inductive reactance, depending on the frequency.
Thus, existing national and international standards dealing with resistance measurements of
solifd materials normally require the application of DC current.

Mogt non-metal materials such as plastics are classified as polymers and ion conductors. [The
transport of charges can be dependent upon the applied electrical fieldystfength during|the
medsurement. Beside the measuring current, there exists a charging~current that polar|zes
andfor electrostatically charges the material, indicated by an asymptotic decay of |the
megsuring current with time and causing an apparent change inresistance. If this effegt is
obsprved, it will be advisable to repeat the measurement immediately after a definite
elegtrification time has elapsed using the reverse polarity for the measuring current jand
avefaging both obtained values.
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ELECTROSTATICS -

Part 2-3: Methods of test for determining the resistance
and resistivity of solid materials used
to avoid electrostatic charge accumulation

Stope
part of IEC 61340 describes test methods for the determination of the“g&tect

hich the measured resistance is in the range 104 Q to 1012 Q.

kes account of existing IEC/ISO standards and other published infermation, and g
mmendations and guidelines on the appropriate method.

Normative references

are indispensable for its application. For dated references, only the edition cited app
undated references, the latest edition of the feferenced document (including
ndments) applies.

62631-3-1, Dielectric and resistive propérties of solid insulating materials — Part
brmination of resistive properties (DCOMethods) — Volume resistance and vol
stivity — General method

62631-3-2, Dielectric and resistive properties of solid insulating materials — Part
brmination of resistive propérties (DC Methods) — Surface resistance and suri
Stivity

62631-3-3, Dielectric and resistive properties of solid insulating materials — Part
brmination of resistive properties (DC Methods) — Insulation resistance

1853, Conducting and dissipative rubbers, vulcanized or thermoplastic — Measuremer
stivity

2951s-Rubber, vulcanized or thermoplastic — Determination of insulation resistance

ISO

ical

stance and resistivity of solid materials used to avoid electrostatic charge acCumulafjion,

ves

following documents, in whole or in part, are normativély referenced in this document

ies.
any

3-1:
ime

3-2:
ace

3-3:

it of

3915, Plastics — Measurement of resistivity of conductive plastics

ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness —
Part 1: Durometer method (Shore hardness)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply:
3.1

electrode

conductor of defined shape, size and configuration being in contact with the specimen to be
measured
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3.2
resistance
R

ratio of a DC voltage (V) applied between two points and the steady-state current (A)
between the two points

Note 1 to entry: Resistance is expressed in ohms.

3.3
resistance to ground

Rg

resilstance measured between an electrode placed on the surface of a test specimen-and a
locgl ground

Notel 1 to entry: Resistance to ground is expressed in ohms.

3.4
resistance to groundable point

Rgp

resiftance measured between an electrode placed on the surfacefof a test specimen and a
grolindable point fitted to the test specimen

Notel 1 to entry: Resistance to groundable point is expressed in ohms.

3.5
point-to-point resistance

RPP

resistance measured between two electrodes placed a specified distance apart on the same
surflace of a test specimen

Notel 1 to entry: Point-to-point resistance is expressed in ohms.

3.6
surface resistance
RS
resistance measured between” a central disc electrode and a surrounding concentric fing
elegtrode placed on the surface of a test specimen

Notel 1 to entry: Surface resistance is expressed in ohms.

3.7
surface resistivity

Ps
resiFtivity equivalent to the surface resistance of a square area, having the electrodes at|two

opppsite sides

Note 1 to entry: The Sl unit of surface resistivity (Q) is sometimes referred to as Q/sq (ohms per square), to
distinguish resistivity values from resistance values. However, the use of Q/sq is deprecated because it may imply
a resistance per unit area, which is not correct.

3.8

volume resistance

RV

resistance measured between two electrodes placed on opposite surfaces of a test specimen

Note 1 to entry: Volume resistance is expressed in ohms.
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3.9

volume resistivity

Py

ratio of a DC field strength (V/m) and the steady-state current density (A/m2) within the
material

Note 1 to entry: In practice, it is equivalent to the volume resistance of a cube with unit length, having the
electrodes at two opposite surfaces.

Note 2 to entry: Volume resistivity is not an appropriate characteristic for materials that are electrically
inhomogeneous.

Notel 3 to entry:  Volume resistivity is expressed in ohm meters.
4 |Conditioning and test environment

Thel| electrostatic behaviour of materials is influenced by environmental conditions, such as
relative humidity and temperature.

For|this reason, measurements shall be performed under controlled.cenditions. The seledtion
of the appropriate conditions for testing shall be decided according to the type of mategrial
(prqduct specification) and the intended application, based on\the most severe conditions
expgcted to occur during usage (e.g. lowest humidity and highest humidity).

Unlgss otherwise agreed, the atmosphere for conditioning and testing shall be (23 + 2) °C
and| (12 £ 3) % relative humidity, and the conditioning. time prior to testing shall be at I¢ast
24 h.

If it|is required to test that the measured resistance is not below a minimum limit, additipnal
testing at high humidity is required. Unless offerwise agreed, the atmosphere for conditioning
and| testing at high humidity shall be (23, +2) °C and (60 + 10) % relative humidity, and|the
confitioning time prior to testing shall be*at least 24 h.

Spegcimens shall normally be conditioned and measured in the same climate, if not specified
diff}rently. However, preconditioning may be necessary in order to eliminate the effects of
t

strelss appearing after the“moulding process of some plastic materials or as a drying
tregtment before the test procedure starts. Preconditioning is normally done in a diffefent
envljronment.

Addquate devices ‘are a desiccator in an oven or a climate chamber preferably equipped with
forced circulationiand interchange of air.

5 |Selection of test method

For plidariar materidls, e TOIIOWiﬂg procedure sriall De Used 10 seleCl he est Mmetnoda.

a) if the range of electrical resistance of a material to be tested is known, then use the
relevant clause (Clause 6, 7, 8 or 10) where appropriate standards are listed or methods
described;

b) for a material of initially unknown resistivity, start the measurements by using methods for
conductive materials according to Clause 6.

If the measurement is not possible or the obtained result exceeds the given range for the
application of the test method, it shall be regarded as being inadequate and the result shall
not be taken into account. The measurement shall be repeated according to Clause 8 or
Clause 10 for electrostatic dissipative materials. If the situation described above occurs
again, the measurement shall be repeated according to Clause 7 for insulating materials.
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For non-planar materials and for products with structures that are too small to allow the use
of the electrode assemblies specified in 8.2, the method described in Clause 10 shall be
used.

If the measurement result using the method described in Clause 10 is less than 104 Q or
greater than 1012 Q, and the shape or dimensions of the material under test do not allow
measurements according to Clause 6 or Clause 7, the test result shall be reported as either
“<104 Q" or “>1012 0.

6 Resist ts lid lucti terial

Thel| resistance of solid conductive materials (non-metals) shall be measured in acgcordance
with ISO 3915 for plastics or ISO 1853 for rubbers. If the measured resistance is greater than
or gqual to 104 Q, use the methods described in Clause 7, 8 or 10.

7 |Resistance measurements for solid insulating materials

The| resistance of solid insulating materials shall be measured in accordance with
IEC|62631-3-1, IEC 62631-3-2 or IEC 62631-3-3 for plastics, or [SO 2951 for rubbers.

8 [Resistance measurements for planar electrostatic dissipative materials
(used to avoid electrostatic charge accumulation)

8.1 Instrumentation
8.1.11 General

The| instrumentation may consist of either a DC power supply and an ammeter, or an
integrated instrument (ohmmeter). National safety regulations shall be followed.

8.12 Instrumentation for labdratory evaluation

The| output voltage under load shall be (100 + 5) V for measurements of 1 x 106 Q jand
higher, and (10,0 + 0,5) V for less than 1 x 106 Q.

If ax ohmmeter is used, readings shall be possible at least from 1 x 103 Q to 1 x 1013 Q, With
an accuracy of +10.%.

If a|DC power supply and ammeter are used, readings shall be possible at least from 10 pA
to 10 mAs<TFhe combined accuracy of the DC power supply and ammeter shall be +10 %.

8.1.83 " Instrumentation for acceptance testing

Instrumentation for laboratory evaluation or instrumentation meeting the following
requirements shall be used for acceptance testing.

The open circuit voltage shall be (100 + 5) V for measurements of 1 x 106 Q and higher, and
(10,0 £ 0,5) V for less than 1 x 106 Q.

If an ohmmeter is used, readings shall be possible at least from 1 x 103 Q to 1 x 1013 Q, with
an accuracy of £20 %.

If a DC power supply and ammeter are used, readings shall be possible at least from 10 pA
to 10 mA with an accuracy of £20 %.
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In case of dispute, instrumentation for laboratory evaluations shall be used.

8.1.4 Instrumentation for compliance verification (periodic testing)

Instrumentation meeting the requirements for laboratory evaluations or acceptance testing, or
instrumentation meeting the following requirements shall be used.

Compliance verification instrumentation shall be capable of making measurements one order
of magnitude above and below the intended measurement range. The output voltage of
compliance verification instrumentation may vary from laboratory evaluation or acceptance

f i R o e i erifeation
ting

instfumentation to ensure there is correlation between measurement results.

In dase of dispute, instrumentation for acceptance testing or laboratory evalgyation shall be
usef.

8.2 Electrode assemblies
8.21 General

Thel electrodes shall consist of a material that allows intimate contact with the specimen
surface and introduces no appreciable error because, of electrode resistance| or
confamination of the specimen. The electrode material sh@all*be corrosion resistant under ftest
conflitions and shall not cause a chemical reaction with the material being tested.

The|l assemblies described in the subclauses below are recommended to be suitable,|but
oth¢r configurations complying with national or-«international standards may also be usef, if
appfopriate. Especially for volume resistance” measurements of electrostatic dissipdtive
matgrials, it is important that applied probes“of the guarded ring type have sufficient space
between the centre (measuring) and ring, (guard) contact electrode in order to minimize sfray
curents falsifying the readings. It is recommended, that the gap g shall be at least 10 mm. In
casges of dispute, the assemblies desgribed in this standard shall be applied.

8.22 Assembly for the measurement of surface resistance

Thel| electrode assembly (probe 1) contains a central disc surrounded by a concentric fring
made of conductive materials which make contact with the material under test (see Figurg 1).
Theltotal mass of the glectrode assembly shall be (2,5 + 0,25) kg.

The| contact sufface material shall have a volume resistance of less than 103 Q when tested
on |a stainlesS, non-corrosive metal plate (not aluminium) as the counter electrode| by
applying {1050 + 0,5)V, and shall have a Shore A hardness of 50 to 70 when tested
accprding)to 1ISO 7619-1.

Insulating materials used in the electrode assembly shall have volume and/or surface
resistance greater than 1073 Q when tested according to IEC 62631-3-1 and/or
IEC 62631-3-2 respectively.

The material under test shall be placed on an insulating support as described in 8.2.5.
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Dimensions in millimetres

Instrumentation cable

Total mass
(2,5 +£0,25 kg)

Insulated wire

= (>1013 Q)

B
]

Insulator
(> 1013 Q)

Metal electrode

—|_| | Z7mounting base

Conductive electrodes
(shore A: 50 to 70

3 mm typical’thickness)

5741 3 10,5

Probe 1

IEC

Figure 1 — Example of an assembly for the measurement
of’surface and volume resistance

8.23 Assembly for the measurement of volume resistance

The| assembly consists of two electrodes placed on either side of the material under test (see
Figmre 4). The iop €electrode assembly (probe 1) shall be as described in 8.2.2 and showp in
Figdre 1.

The| bottom electrode (probe 2) shall be a stainless, non-corrosive metal plate [not
aluminium) sufficiently large to support the specimen under test. Probe 2 shall be equipjped
with—a pnrmnnnnf nnnnnhfing terminal (ng plng hale riveted r*nnnnr‘fnr) Crocodile rlips

should not be used.

It should be placed either on an insulating support as described in 8.2.5 prior to test or be
equipped with equivalent insulating feet.

8.2.4 Assembly for the measurement of resistance to ground/groundable point
and point-to-point resistance

The assembly consists of one (resistance to ground/groundable point) or two (point-to-point
resistance) electrodes (probe 3) containing a disk made of conductive material which makes
contact with the material under test (see Figure 2). The total mass of the electrode assembly
shall be (2,5 + 0,25) kg.
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The contact surface material shall be conductive enough that two probes placed on a metal
surface (e.g. probe 2) have a point-to-point resistance of less than 103 Q when tested with
(10,0 £ 0,5) V, and shall have a Shore A hardness of 50 to 70 when tested according to
ISO 7619-1.

Insulating materials used in the electrode assembly shall have volume and/or surface
resistance greater than 1073 Q when tested according to IEC 62631-3-1 and/or
IEC 62631-3-2 respectively.

The material under test shall be placed on an insulating support as described in 8.2.5.

Dimensions in millimgtres

Instrumentation cable

Total mass
(2,5 + 0,25 kg)

(|_|
fd T
< il Insuldted wire
I L1013 )
() |
|
:| Insulator
(> 1013 Q)

Metal electrode
mounting base

Conductive electrodes

(shore A: 50 to 70
‘ 3 mm typical thickness)

63,5 +1

<

A
Y

Probe 3
IEC

Figure Z — Example of an assembly for the measurement of resistance to
ground/groundable point and point-to-point resistance

8.2.5 Test support

The material shall be tested on a smooth flat support having a surface resistance greater
than 1 x 1013 Q, measured according to IEC 62631-3-2. The size shall be at least 10 mm
more in length and width compared to the size of the specimen under test. The minimum
thickness shall be 1 mm.

8.3 Sample preparation and handling

Refer to applicable material specifications for sampling instructions. The specimens shall not
be handled or marked in areas where measurements will be performed. If the areas where
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the electrodes make contact have been reworked, this shall be stated in the test report. When
the surface resistance is to be measured, the surface shall not be cleaned unless agreed on
or specified. Care shall be taken in applying the electrodes and also in handling and
mounting the specimens for the measurements in order to minimize the possibility of creating
electrical paths due to contamination that may adversely affect the test results.

Specimens shall preferably have a simple geometric shape in the form of sheets with a
minimum size of at least 80 mm x 120 mm or 110 mm diameter.

If no other regulation is given, a minimum of three representative specimens of the sample
materiatstrattbeprepared—The surfacetobetested—shattbeclearty Tmarked—or otherwise

identified.

8.4| Test procedures
8.4/ Surface resistance measurements

Thel| electrode assembly described in 8.2.2 is connected to the instrumentation (see Figurea 3).
The| specimen shall be placed onto the test support with the surface'to be tested facing|up.
Thel| electrode assembly is then positioned onto the approximate cenire of the specimen qr at
leagt 10 mm away from the edges.

Loty

Centre electrode (probe 1)

Ring electrode (probe 1)

Support

Specimen

IEC

Figure 3 — Basic connections of the electrodes
for surface resistance measurements

Endrgize the instrumentation at (10,0 + 0,5) V and record the reading after (15 + 1) s, unless
othg¢rwisesspecified. If the indicated resistance is less than 1,0 x 106 Q, report the value jand
proteed._to the next specimen. If the indicated resistance is equal to or higher than
1,0 K\106 O, de-energize the instrumentation and repeat the procedure using (100 + 51) V.
Record the indicated resistance after the electrification period determined in A.1.2.

8.4.2 Volume resistance measurements

The electrode assemblies described in 8.2.2 are connected to the instrumentation (see
Figure 4). The bottom electrode (probe 2) is then placed onto the test support first and the
specimen laid onto it. Afterwards, the top electrode (probe 1) is positioned onto the
approximate centre of the specimen or at least 10 mm away from the edges.
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Centre electrode (probe 1)

Ll
6}

Ring electrode (probe 1)

Eng

othe¢rwise specified. If the indicated resistance is less than 1,0 X106 Q, record the value

pro
1,0
Rea

If an evaluation of the volume resistivity is reguired, the average thickness & of e
cimen shall be determined prior to any measurement following the instructions givep in

spe
the

8.4.
8.4,
The
spe

ass
eled

gro

Ene
indi

If the indicated resistance is equal or higher than 1,0 x 106 Q, de-energize

inst

(seI Figure 5). Connectithe electrode assembly to one lead of the instrumentation and

Support Specimen

| — |

Electrode (probe 2)

IEC

Figure 4 — Basic connections of the electrodes
for volume resistance measurements

rgize the instrumentation at (10,0 + 0,5) V and record the reading after (15 + 1) s, un
ceed to the next specimen. If the indicated resistance jis equal to or higher f{

x 106 (), de-energize the instrumentation and repeat thé’ procedure using (100 + 5
ord the indicated resistance after the electrification pefiod determined in A.2.2.

relevant product specification.

3 Resistance to groundable pointimeasurements

3.1 Measurements on laboratoery specimens

test specimens shall be fitted with a representative groundable point. Place
Cimens onto the test support with the surface to be tested facing up. Put the electn
embly (probe 3) onto the surface of the specimen in a position such that the centre of
trode assembly is at. least 50 mm away from the specimen edges or groundable p

ndable point to the*other lead.

rgize the jgstrumentation at (10,0 + 0,5) V and record the reading after (15 + 1) s if|

rumentation and repeat the procedure using (100 = 5) V.

ess

and

han
V.

ach

the
ode
the
oint
the

the

cated resistance is less than 1,0 x 106 Q. Then proceed to the next position or specimen.

the
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Dimensions in millimetres

Groundable point

Spetimmen //’ g /\50 min.

- Electrode (pfobe 3)

Support

IEC
Figure 5 — Principle of resistance to groundablé/point measurements

8.4.3.2 Measurements on installed materials

Put|the electrode assembly (probe 3) onto the sufface of the specimen in a position at I¢ast
50 mm away from the specimen edges or groundable point (see Figure 5). Connect|the
elegtrode assembly to one lead of the instrumientation and the groundable point to the other
leaq.

Engrgize the instrumentation at (10,0@& 0,5) V and record the reading after (15 £ 1) s if{the
indicated resistance is less than 1,0~ 106 Q. Then proceed to the next position or specinmen.
If the indicated resistance is<;equal or higher than 1,0 x 106 Q, de-energize |the
instfumentation and repeat the-procedure using (100 = 5) V.

Ling-powered instruments, can require an alternate test lead set up to properly meagure
grolinded items. The_eguipment grounding conductor should be insulated from signal grodind.
Ad{[ionally, the high-potential test lead can require connection to the ground side of the item
undgr test. Consultthe instrument manufacturer’s instructions for test lead arrangement.

8.44 Poinf-to-point resistance measurements

Cornnect_two electrode assemblies (probes 3) described in 8.2.4 to the instrumentation. [The
spefimen shall be placed onto the test support with the surface to be tested facing up. [The
probes shall be then placed onto the surface of the specimen In a specified or, If appropriate,
otherwise chosen position at least 250 mm in distance from their longitudinal axes, and at
least 50 mm away from the edges of the specimen (see Figure 6).

Energize the instrumentation at (10,0 + 0,5) V and record the reading after (15 + 1) s if the
indicated resistance is less than 1,0 x 106 Q. Then proceed to the next position or specimen.
If the indicated resistance is equal or higher than 1,0 x 106 Q, de-energize the
instrumentation and repeat the procedure using (100 + 5) V.
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Dimensions in millimetres

s

=

Specimen

Electrode Z
robe 3 - -
(p ) -

—

Support

IEC

Figure 6 — Principle of point-to-point measurements

9 [Conversion to resistivity values

9.1| Surface resistivity pg

Take the following formula according to Figure 7:
ps = 2w Rg/ 109 (dyldy)

dy =dq+2g

whgre

ps |s the surface resistivity ();

Rg |s the measured surface_resistance (Q);

d1 |s the diameter of the.centre contact electrode (m);

d, |s the inner diameter of the outer ring contact electrode (m);
g |s the distance.(gap) between the contact electrodes (m).

9.2| Volume resistivity p,

Take the_following formula according to Figure 7:

pv =Ry (d1)2-7/4h

where

py is the volume resistivity (Qm);

R, is the measured volume resistance (Q);

dq is the diameter of the centre contact electrode (m);
h is the specimen thickness (m).
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Central electrode

Ring electrode

Specimen

Support

10

10.1

This
con
only
tote
pre

IEC

Figure 7 — Configuration for the conversion to surface or volume resistivity

Resistance measurements for non-planar materials and products with sm
structures

General considerations

method is recommended for testing items with irregularly shaped surfaces. Conventi
centric ring and parallel bar electrode configurations are used for testing planar it
. However, most packaging items are not planar. Examples include shipping tubes, tr

boxes and carrier tapes.. This probe employs springs to apply consistent co
bsure between the electrode and the item. Force created by springs is subject to vari

fro

wear, contamination ‘and manufacturing tolerance. This variance is acceptable for

all

bnal
EMms
By'S,
tact
nce
this

application. Elastomeri¢_electrodes compensate for uneven item surfaces. These featires

yiel
10.
10.

consistent resultsibetween laboratories and test operators.

Equipment

.1 Probe

Refer to.Table 1 and Figure 8.

This two-point probe consists of an insulated metal body with a polytetrafluoroethylene
(PTFE) insulator inserted into each end. One insulator holds test leads; the other holds
receptacles that accept spring-loaded pins. One receptacle is surrounded by a cylindrical
insulator, which is surrounded by a metal shield. The pins are gold plated and have a spring
force of (4,6 £ 0,5) N at a travel of (4,3 = 0,1) mm. The pin tips are machined to accept
friction fitted (3,2 £ 0,1) mm diameter electrically conductive rubber electrodes. The rubber
has a Shore A durometer hardness of 50 to 70 (see ISO 7619-1). The electrodes are (3,2 +
0,1) mm long. The electrode material shall be conductive enough that when tested on a
stainless, non-corrosive metal plate (not aluminium) the point-to-point resistance is less than

103

Tab

Q at (10,0 £ 0,5) V.

le 1 provides a list of the key components in Figure 8.
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Table 1 — Material for two-point probe

Item

Detail

Example 2

PTFE insulators

Approximately 25,4 mm length and 12,7 mm diameter

Electrode shield

Metal tubing approximately 31,8 mm length and
4,75 mm diameter

Electrode
insulator

Heat shrinkable PTFE or other insulator

Receptacles

Receptacle — with solder cup

Interconnect Devices Inc., R-5-SC

Pins Spring-pirforeete{4-6—+0:5rN-at-{4-3—+0:H-mmof—trtereonnect-Devicestre—S6-F4614
travel; tip machined to accept electrode G
Eledtrodes (3,2 +0,1) mm long, (3,2 £ 0,1) mm diameter Vanguard Products, VC-7818

conductive material, Shore A durometer hardness
between 50 and 70 (ISO 7619-1)

NOTE This is not intended to be a complete materials list for probe construction, but does provide key elem

that|enable performance replication. Refer to Figure 8 for part placement.

bnts

a8  The parts listed are examples of suitable products available commercially. This information is given for
Convenience of users of this document and does not constitute an endorsement by IEC of these prody
Fquivalent products may be used if they can be shown to lead to the same results.

the
cts.
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Leads
PTFE
Insulato
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Electrode
shield
Electrode
insulator
Receptacles
PTFE
insulator

Pins
Electrode

NOTE The probe body size angd
shape are not critical to the
measurement and may be of any
convenient shape and size

IEC
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Figure 8 — Two-point probe configuration

An insulating surface, when used for specimen support, shall have a surface resistance
greater than 1 x 1013 Q, measured according to IEC 62631-3-2.
Resistance measurement apparatus as specified in 8.1 shall be used.

10.2.3 Resistance measurement apparatus

10.2.2 Sample support surface
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NOTE A constant output meter as specified in 8.1.2 was used to collect all data used to validate this standard
test method. Data was not collected to validate this equipment configuration.

10.2.4 Test leads

Test leads appropriate for the meter are required. A shielded lead from the probe body to the
instrument will greatly reduce electrical interference (see Figure 9).

NOTE Measurements for the validation of this test method were made using a shielded lead.

Instrumentation with shield connection

Shiel (s)

Voltage source @
Ammeter @
Ammeter @
Voltage source @

Instrumentation without shield connection

Sourc O

Sens O

Groun

(reference

point) Q

Instrumentation with two leads

Sens Q
Sourc O

IEC

Figure 9 — Probe to instrumentation connection
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Probe resting on test item. Probe springs compressed about
No spring compression half of the travel distance
for measurement

Prob

/

\ | Item under

test

016

Sample support
H [rrﬁ surface

f/

10.]
The]

d)

e)

f)
NOT

NOT]
diam
NOT]
a)
b)
c)
d)

e)

IEC

Figure 10 — Spring compression for measurement

b Test procedure
test procedure is as follows.

Connect the probe to the meter as shown in Figure 9.

Place the specimen on the sample support surface.

Compress the spring-loaded pins downward approximately half of the length of travel
Figure 10).

Apply (10,0 + 0,5) V for (15 £ 1) s and observe the resistance. If the resistance readin
ess than 1,0 x 106 Q, record the resistdrice value and proceed to list item f). If
resistance is greater than or equal to 1,0% 108 Q, proceed to list item e).

f the observed resistance in list item d) is greater than or equal to 1,0 x 108 Q, cha
the voltage to (100 + 5) V and repéat the measurement. Record the resistance value.
Repeat the test for each remaining specimen.

FE 1 A change in the size of thespecimen can affect the measurements.

FE 2 Resistance measurements can be affected by the size and spacing between electrodes. The 3,2

FE 3 Resistance measurements of a particular sample material can vary due to:
ariations in sample’surface composition or thickness;

compression of\the sample by the force of the electrodes;

ariations\of/ the resistance in the electrode material;

change,in material properties due to the measurement current;

cledntiness of electrodes or sample.

eter and 3,2 mm spacing, ofthe electrodes was selected to test a wide range of packaging types and sizeg.

See

g is
the

nge

mm

NOTE 4 Testing of various electrode materials indicates that the use of harder rubber materials than specified
creates greater variation in readings.

11

Repeatability and reproducibility

The resistance of a given specimen varies with the test conditions and it is normal for the

materials to be non-uniform. Because of this,

determinations are usually not more

reproducible than +10 % and are often even more widely divergent (a range of values of one
order of magnitude may be obtained under apparently identical conditions). The comparability
of measurements on similar specimens requires a test performance with similar voltage
gradients.
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The repeatability of these test methods can be assumed to be in the range of approximately
one half order of magnitude. If the average value for a series of laboratory tests is 5 x 1010 Q,
the spread of values can be expected from 2,5 x 1010 Q to 7,5 x 1010 Q.

12 Test report

The test report shall include the following information:

a) description and identification of the material (name, grade, colour, manufacturer, manu-
facturing date, etc.):

b) phape, dimensions and number of the specimens;

c) fype, material and dimensions of the probes (electrodes), if different from thosespecified
n this standard;

d) [conditioning of the specimens (temperature, relative humidity, duration);

e) kleaning procedures;

f) fest conditions (temperature and relative humidity at the time of measurement);
g) Jnstrumentation (type, calibration information, etc.);

h) ftest voltage and electrification time with additional information, if these parameters|are
fixed or specified differently;

i) phumber of measurements, individual results and average.value;

j) purface resistivity as individual results with average,value, if relevant;

k) polume resistivity as individual results with average value, if relevant;

[) resistance-to-ground/groundable point with identification of test positions, if relevant;

m) point-to-point resistance with identification of test positions and whether the method
specified in Clause 8 or Clause 10 is (used, if relevant, and applied distance between|the
ongitudinal axes of the probes, if different from this standard;

n) dates of specimen preparation andtest performance;
o) pny specific observations during test (e.g. polarization effects).

In the absence of instructions-from product standards or other requirements, consideration
sha|l be given to the way in_which average values are calculated. It is common for arithmetic
megn to be used to caleulate the average value, i.e. the sum of » values divided by n:

hfﬁ
i=1

whdre

x [sthe average value;

x; is an individual value;

n is the number of values to be averaged.

Geometric mean may be of more practical significance than arithmetic mean when averaging
values that vary by orders of magnitude, as is often the case when making resistance
measurements. For example, five resistance measurements may include four measurements
of the order of 1 x 10°9 Q and one measurement of 1 x 1072 Q. The arithmetic mean is
weighted by the 1 x 1072 Q measurement, whereas the geometric mean is not and may more
closely represent the overall way in which a material is likely to perform in practice.
Geometric mean is calculated by taking the nth root of the product of » values:
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i=1

where

x is the average value;

1

x; is an individual value;

n is the number of values to be averaged.
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rage values.
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Annex A
(normative)

System verification

System verification for surface resistance measurements

A11 Fixture and procedure for lower resistance range

Thel fixture shall conform to the electrode dimensions of the assembly described in 8.2.2

hav

20 individual metal surfaces or pads which make contact with the centre_{(in

and
her)

elegtrode surface, and 20 identical pads which make contact with the ring (outer)<{el€ctrode

sur
fixtu
bot
(se
bet

ce. Pads shall be flat without any protrusions and be mounted on a flat surface.

The

re shall consist of 20 each, (1,00 + 0,01) x 108 Q resistors. All resistors to ®e mounted on

m side. Each resistor shall be individually connected between an innerl,and outer

pad

Figure A.1). The material for the fixture shall have a volume resistance’of at least 108 Q

veen the two rows of pads when not connected by resistors, and tested with (100 + 5)

Dimensions in millim

10 MQ (£1 %)
Resistors (20 each)

23 £0,5
Pad (typical)

- IEC

V.

bires

Figure A.1 — Lower resistance range verification
fixture for surface resistance measurements

Prior to a test, the system shall be checked for proper operation as follows:

The assembly described in 8.2.2 is connected to the instrumentation according to Figure 3
and then placed onto the fixture. A voltage of (10,0 = 0,5) V shall be applied and a reading
taken after (15 + 1) s. The result shall be (5,00 £ 0,25) x 105 Q. The check is then repeated
after having the assembly rotated through 90°.

NOTE Rotation of the electrode assembly checks the flatness of the fixture and electrode containing surfaces.
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A.1.2 Fixture and procedure for upper resistance range and determination of
electrification period

The fixture shall conform to the electrode dimensions of the assembly described in 8.2.2 and
have metal surfaces or pads which make contact with the electrode surfaces. Pads shall be
flat without any protrusions and be mounted on a flat surface. Pads may be tied together with
wire or complete circular rings may be used.They are connected via a single resistor of
(1,00 £ 0,05) x 1012 Q between the centre (inner) and ring (outer) contact surfaces (see
Figure A.2). The resistor and wiring shall be mounted on the bottom side. When tested with
(500 £ 25) V in compliance with IEC 60167, the material for the fixture shall have an
insulation resistance of at least 1014 Q between the two rows of pads when not connected by
a rgsistor.

Dimensions. in‘millimgtres

10 x 1012 Q(£5 (%),
Resistor (1)

23 +£0,5
Pad (typical)

IEC

Figure A.2 — Upper resistance range verification fixture
for surface resistance measurements

The| following procedure confirms the capability of the system to measure 1,0 x 1012 Q jand
offefsna’method to determine the electrification period as follows:

The assembly described in 8.2.2 is connected to the instrumentation according to Figure 3
and then placed onto the fixture. A voltage of (100 + 5) V shall be applied and a reading
taken when the displayed value has reached the steady-state. If the reading is within the
tolerance range of the resistor, repeat the procedure five times while recording the required
time for the instrument to indicate a steady-state value. The average of the five recordings is
the electrification time. An addition of 5 s to this time results in the electrification period that
will be used to measure specimens higher than 106 Q.
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A.2 System verification for volume resistance measurements

A.2

A Fixture and procedure for lower resistance range

Prior to the test, the system shall be checked for proper operation as follows:

Connect the electrodes (probes 1 and 2) to the instrumentation according to Figure 4 but
without a specimen between them. Then insert a (5,00 + 0,05) x 10% Q resistor between the
voltage source output and probe 2. A voltage of (10,0 + 0,5) V shall be applied and a reading
taken after (15 + 1) s. The result shall be (5,00 + 0,25) x 105 Q.

A.2

2 Fixture and procedure for upper resistance range and determination of
electrification period

The| following procedure confirms the capability of the system to measure 1,0°x 1012 Q
offers a method to determine the electrification period as follows:

Cornnect the electrodes (probes 1 and 2) to the instrumentation accerding to Figure 4
witHout a specimen between them. Then insert a (1,00 + 0,05) x 1032%Q) resistor between

volt

age source output and probe 2. A voltage of (100 + 5) V shallbe applied and a rea

taken when the displayed value has reached the steady-state.“If the reading is within

tole

and

but
the
ding
the

Fance range of the resistor, repeat the procedure five times while recording the requjred

timg for the instrument to indicate a steady-state value. The. average of the five recordings is

the lelectrification time. An addition of 5 s to this time results in the electrification period fthat

will [pe used to measure specimens higher than 106 Q.

A.3] System verification for resistance.measurements for non-planar materials
and products with small structures

A.31 Verification fixtures

Thel low resistance verification fixture shall consist of a (1,00 + 0,01) x 10° Q resistor bonded

to

elegtrode contacts only one plate, and so that the plates are not in contact with each ot
The| plates may be affixed f{o a material with the same properties as the sample sup

sur

The| high resistance—verification fixture shall consist of a (1,00 + 0,05) x 109 Q resi

bon
pro

ce. Figure A.3 illustrates one possible configuration of a resistance verification fixturg.

o metal contact plates. The plates shall be of size and shape so that each pnobe

her.
port

stor

ded to two_metal contact plates. The plates shall be of a size and shape so that gach
be electrodeContacts only one plate, and so that the plates are not in contact with gach

other. The_length and width of each plate shall be at least 3,3 mm (for rectangular plates) or

sha
sha
the
veri

| not.exceed 3,1 mm. The plates may be affixed to a material with the same propertie

| be_at-teast 3,3 mm diameter (for circular plates), and the minimum gap between plates

b as

sample support surface. Figure A.3 illustrates one possible configuration of a resistgnce

fication fixture.

The actual value of the resistors shall be measured periodically. This measured value shall
be used to verify probe operation.
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Fixture Fixture with probe
Resistor

Probe

Metal contact
plate

vl

Sample support
surface material

IEC
Figure A.3 — Resistance verification fixture
2 Verification procedure
verification procedure is as follows:

Correct probe operation shall be verified by measuring known resistance values.

Connect the probe to the meter as shown in Figure 9.

Place the probe electrodes onto the low resistance verification fixture as shownp in

Figure A.3.

Compress the spring-loaded pins downward “approximately half of the length of tr
Figure 10).

Apply (10,0 + 0,5) V for (15 + 1) s and observe the resistance.
Record the resistance value. The value~should be within 10 % of the actual resistor va

Repeat the procedure using the high resistance verification fixture at (100 + 5) V.

avel

ue.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ELECTROSTATIQUE -

Partie 2-3: Méthodes d'essais pour la détermination de
la résistance et de la résistivité des matériaux solides

016

destines a eviter les charges electrostatiques

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale \de normalis
gomposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de,I'lEC). L'IEC a
dbjet de favoriser la coopération internationale pour toutes les questions de normalisation‘dans les doma
de I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités)< publie des No
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessible
dublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur|élaboration est confiée 3
gomités d'études, aux travaux desquels tout Comité national intéressé par le' sujet traité peut participer|
drganisations internationales, gouvernementales et non gouvernementales; en liaison avec I'l[EC, partic
dgalement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la msg
du possible, un accord international sur les sujets étudiés, étant~donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de,recommandations internationales et sont agr|
gomme telles par les Comités nationaux de I'lEC. Tous le§s efforts raisonnables sont entrepris afin que
slassure de I'exactitude du contenu technique de ses pukblications; I'|EC ne peut pas étre tenue responsab
Ileéventuelle mauvaise utilisation ou interprétation qui ‘en.est faite par un quelconque utilisateur final.

Qans le but d'encourager l'uniformité internationalei/les Comités nationaux de I'lEC s'engagent, dans tou

esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
gt régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationale
regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng

fpurnissent des services d'évaluationde conformité et, dans certains secteurs, accedent aux marquep

gonformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
ihdépendants.

ous les utilisateurs doivent stassurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité,ne, doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaireg
andataires, y compris\ses experts particuliers et les membres de ses comités d'études et des Con
ationaux de I'lECs pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout

dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

de justice) et les\dépenses découlant de la publication ou de I'utilisation de cette Publication de I'l|EC 0|
tpute autre Publication de I'lEC, ou au crédit qui lui est accordé.

‘attention ‘est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
férencées est obligatoire pour une application correcte de la présente publication.

r

attentlon est attirée sur Ie fait que certalns des éléments de la présente Publlcatlon de IIEC peuvent
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roits

La Norme internationale IEC 61340-2-3 a été établie par le comité d'études 101 de I'IEC:
Electrostatique.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2000. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) une distinction a été introduite entre l'instrumentation utilisée pour les évaluations en

laboratoire, l'instrumentation utilisée pour les essais d'approbation et I'instrumenta
utilisée pour la vérification de la conformité (essais périodiques);

tion
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b) un autre ensemble d'électrodes est décrit, qui peut étre utilisé sur les produits non
planaires ou lorsque les dimensions du produit a I'essai sont trop petites pour permettre
['utilisation de I'ensemble d'électrodes plus grand;

c) les formules de calcul de la résistivité transversale et de la résistivité superficielle ont été
modifiées afin de correspondre a la pratique courante du secteur dans les principaux
domaines d'application de la série IEC 61340.

Le texte de la présente norme est issu des documents suivants:

CDhV Rapport de vote

10T/470/CDV TUT/494/RVU

Le fapport de vote indiqué dans le tableau ci-dessus donne toute information sur lg vote ayant
aboyti a I'approbation de cette norme.

Cetie publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 61340, publiées sous le titre génjgral
Eleg¢trostatique, peut étre consultée sur le site web de I'lEC.

Le ¢omité a décidé que le contenu de cette publication ne sera pas modifié avant la dat¢ de
stahilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera
e feconduite,

e Bupprimée,

e femplacée par une édition révisée, ou

e amendée.



https://iecnorm.com/api/?name=67b08f0279dcc6519d2ee1fe39637769

- 34 - IEC 61340-2-3:2016 © IEC 2016

INTRODUCTION

Les mesures des résistances et les calculs afférents des résistivités font partie des objectifs
fondamentaux des techniques de mesure électrique de méme que les mesures de tension et
de courant.

La résistivité est la caractéristique électrique qui a la plage la plus large; elle s'étend sur
quelque trente ordres d'amplitude, du métal le plus conducteur aux isolateurs presque
parfaits.

La

inst
Les
par
nati

La
poly
I'int
exis
par
d'un

Antanées du courant alternatif dans les conducteurs par électrons (métaux, carbone, e

la réactance inductive/capacitive, en fonction de la fréquence. De ce fait, lés Nor

plupart des matériaux non métalliques tels que le plastique sont” classés parmi
meres et les conducteurs d'ions. Le transport de charges peut étre dépendant

te un courant de charge qui polarise et/ou charge électrostatiquement le matériel, indi

base est la loi d'Ohm, et elle est valable pour le courant continu et les valeurs

fc.).

valeurs des mesures de résistance a l'aide du courant alternatif peuvent étre influendées

mes

pnales et internationales traitant de mesures de résistance des matériaux Solides exigent
normalement |'application de courant continu.

les
de

bnsité du champ électrique appliquée pendant la mesure. Hormis’le courant de mesure, il

qué

une décroissance asymptotique du courant de mesure avec le temps, et qui est la cguse
changement apparent de la résistance. Si cet effet estvoObservé, il est recommandé de

renpuveler la mesure immédiatement aprés écoulement d'un laps de temps d'application de la

tens
moy

enne des deux valeurs obtenues.

ion défini, en utilisant la polarité inverse pour le Ccourant de mesure et en établissant la
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ELECTROSTATIQUE -

Partie 2-3: Méthodes d'essais pour la détermination de
la résistance et de la résistivité des matériaux solides
destinés a éviter les charges électrostatiques

1 DPemaine-dapplication

Cetie partie de I''EC 61340 décrit les méthodes d'essai permettant de détetminef la
résistance électrique et la résistivité des matériaux solides utilisés pour éviter (les chailges
élegtrostatiques, pour lesquels la résistance mesurée se trouve dans la plage comprise eptre
104|Q et 1012 Q.

Ellel prend en compte les normes IEC/ISO existantes et autres publications applicables. [Elle
fournit aussi des recommandations et des lignes directrices sur la méthode appropriée.

2 |Références normatives

Les|documents suivants sont cités en référence de maniére normative, en intégralité oy en
parfie, dans le présent document et sont indispensables pour son application. Pour|les
références datées, seule I'édition citée s’appligue.) Pour les références non datées| la
derpiére édition du document de référence < s’applique (y compris les éventuels
amgndements).

IEC|62631-3-1, Propriétés diélectriques~et résistives des matériaux isolants solides -
Partie 3-1: Détermination des propriétés résistives (méthodes en courant continu) -
Rédistance transversale et résistivité transversale — Méthode générale

IEC|62631-3-2, Propriétés diélectriques et résistives des matériaux isolants solides —
Partie 3-2: Détermination deés" propriétés résistives (méthodes en courant continu) -
Régistance superficielle et(résistivité superficielle

IEC|62631-3-3, Propriétés diélectriques et résistives des matériaux isolants solides —
Partie 3-3: Détermination des propriétés résistives (méthodes en courant continu) -
Régistance d'isplement

ISO| 1853, Conducting and dissipative rubbers, vulcanized or thermoplastic — Measurement of
resifstivity (disponible en anglais seulement)

IS 2951, Rul:}ilb‘l, Vul'bdlllléb'u‘ (o)) lllllb'llllU[JI‘a-)l‘I'b = Db‘tb‘llll;lldﬁull Uf Illlbulldllllull lb'bllcll nce
(disponible en anglais seulement)

ISO 3915, Plastiques — Mesurage de la résistivité des plastiques conducteurs

ISO 7619-1, Caoutchouc vulcanisé ou thermoplastique — Détermination de la dureté par

pén

3

étration — Partie 1: Méthode au duromeétre (dureté Shore)

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent:
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3.1

électrode

conducteur de forme, de taille et de configuration définies en contact avec les éprouvettes
soumises a la mesure

3.2

résistance

R

rapport d'une tension en courant continu (V) appliquée entre deux points et du courant en
régime établi (A) entre les deux points

Notel 1 a I'article: La résistance est exprimée en ohms.

3.3
résistance de mise a la terre
RQ

résistance mesurée entre une électrode placée sur la surface d'une éprouvette’d'essai et [une
terre locale

Notel 1 a I'article: La résistance de mise a la terre est exprimée en ohms.

3.4
résistance de point de mise a la terre
R)gp
résistance mesurée entre une électrode placée sur la surface d'une éprouvette d'essai ef un
point de mise a la terre fixé sur I'éprouvette d'essai

Notel 1 a I'article: La résistance de point de mise a la terre estiexprimée en ohms.

3.5
résistance point a point
Rpp
resiptance mesurée entre deux électirodes placées a une distance spécifiée I'une de I'autre
sur Ja méme surface d'une éprouvette d'essai

Notel 1 a I'article: La résistance pointia-point est exprimée en ohms.

3.6
résistance superficielle
RS
résiptance mesurége entre une électrode en forme de disque central et une électrode en forme
d'anfneau concentrique autour de la précédente, placées sur la surface d'une éprouvitte
d'egsai

Note] 1 a llarticle: La résistance superficielle est exprimée en ohms.

3.7

résistivite superficielle

ps . . . . . . .

résistivité équivalente a la résistance superficielle d'une surface carrée dotée d'électrodes
aux deux cOtés opposés

Note 1 a l'article: L'unité Sl de la résistivité superficielle (Q) est parfois désignée Q/sq (ohms par carré), afin de
distinguer les valeurs de résistivité des valeurs de résistance. Toutefois, I'utilisation de Q/sq est déconseillée car
elle peut suggérer une résistance par surface unitaire, ce qui est incorrect.

3.8

résistance transversale

RV

résistance mesurée entre deux électrodes placées sur les surfaces opposées d'une
éprouvette d'essai
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Note 1 a l'article: La résistance transversale est exprimée en ohms.

3.9
résistivité transversale

Py

rapport d'une intensité de champ en courant continu (V/m) et de la densité du courant en
régime permanent (A/m2) dans le matériau

Note 1 a I'article: En pratique, il est équivalent a la résistance transversale d'un cube de longueur unitaire, ayant
des électrodes aux deux surfaces opposées.

Note 2_a l'article: 1a résistivité transversale n'est pas une caractéristique appropriée pour les matériaux

élecfriquement non homogeénes.

Note| 3 a l'article: La résistivité transversale est exprimée en ohmmeétres.

4

Le

env|ronnementales telles que la température et I'humidité relative.

Environnement d'essai et de conditionnement

comportement électrostatique des matériaux est influencé ar” les conditons

C'es$t pourquoi les mesures doivent étre exécutées dans des. ‘conditions contrdlées.| La
sélgction des conditions appropriées pour les essais doit étre,décidée en fonction du type de
matgriau (spécification de produit) et de I'application prévug; sur la base des conditions| les
plug sévéres susceptibles d'intervenir a l'usage (par exemple, humidité la plus faible et

humidité la plus élevée).

Sa

uf accord contraire, I'atmosphére pour le conditionnement et les essais doit étre| de

(23 2) °C de température et de (12 + 3)% d'humidité relative, et le temps| de

conflitionnement avant les essais doit étre de 24*h au moins.

S'il |lest nécessaire de vérifier que la résistance mesurée n'est pas inférieure a une limite
minfmum, un essai supplémentaire dans des conditions de forte humidité doit étre effectué.

Sa
de

tandis que le temps de conditionnement avant les essais doit étre de 24 h au moins.

Sa

Llf)accord contraire, I'atmosphére pour le conditionnement et les essais dans des conditions
rte humidité doit étre de (23*-2) °C de température et de (60 + 10) % d'humidité relative,

uf spécification contraire, les éprouvettes doivent normalement étre conditionnéeg et

megurées sous le méme climat. Le préconditionnement peut toutefois étre nécessaire [afin
d'éliminer les effets\ de contrainte apparaissant aprés le procédé de moulage de certgins
matgriaux en plastique ou en tant que traitement de séchage avant le début de la procéqure

d'edsai. Le préconditionnement s'effectue normalement dans un environnement différent.

Les| dispaesitifs adéquats sont les suivants: un dessiccateur dans un four ou une chanpbre

climatique, de préférence équipés de circulation et d'échange forcés d'air.

5

Po

Sélection de la méthode d'essai

ur les matériaux planaires, la procédure suivante doit étre utilisée en vue de la sélection de

la méthode d'essai:

a)

b)

Si

si la plage de la résistance électrique d'un matériau est connue, utiliser I'article applicable
(Article 6, 7, 8 ou 10), ou figure la liste des normes appropriées ou bien la description des
méthodes;

pour un matériau de résistivité initialement non connue, commencer les mesures a |'aide
des méthodes pour matériaux conducteurs conformément a |'Article 6.

la mesure n'est pas possible ou si le résultat obtenu excéde la plage donnée pour

I'application de la méthode d'essai, elle doit étre considérée comme inadéquate et le résultat
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ne doit pas étre pris en compte. La mesure doit étre renouvelée conformément a I'Article 8 ou
a I'Article 10 pour les matériaux dissipatifs électrostatiques. Si la situation décrite ci-dessus
se produit de nouveau, la mesure doit étre renouvelée conformément a I'Article 7 pour les
matériaux isolants.

Pour les matériaux non planaires et les produits dont les structures sont trop petites pour
permettre d'utiliser les ensembles d'électrodes décrits en 8.2, la méthode décrite a I'Article 10
doit étre utilisée.

Si le résultat de la mesure réalisée a l'aide de la méthode décrite a I'Article 10 est inférieur
a 1 ousupeérieur a0 —et—s—taformeoutesdimensionrsdumatérau—atepsai
n'agtorisent pas les mesures selon I'Article 6 ou ['Article 7, le résultat de l'essai doit\ Btre
indifjué sous la forme "<10% Q" ou ">1012 Q"

6 |Mesures de la résistance des matériaux conducteurs solides

La [résistance des matériaux conducteurs solides (non métalliques) |doit étre mesurée
conformément a I'ISO 3915 pour les plastiques, ou a I'ISO 1853 pourles élastomeéres. $i la
résistance mesurée est supérieure ou égale a 104 Q, utiliser |€s$yméthodes décrites [aux
Articles 7, 8 ou 10.

7 |Mesures de la résistance des matériaux isolants'solides

La |résistance des matériaux isolants solides{doit étre mesurée conformémeni a
I''EC 62631-3-1, I'EC 62631-3-2 ou I'l[EC 62631-3%3 pour les plastiques, et a I'ISO 2951 pour
les glastomeéres.

8 [Mesures de résistance de matériaux dissipatifs électrostatiques planaires
(destinés a éviter la charge électrostatique)

8.1| Instrumentation
8.1/ Généralités
L'instrumentation peut comprendre soit une alimentation continue et un ampéremétre, soif un

instftument intégré (ohmmeétre). Les réglementations de sécurité nationales doivent Btre
respectées.

8.1.2 Instrumentation utilisée pour les évaluations en laboratoire

La {ension-de sortie en charge doit s'élever a (100 = 5) V pour les mesures de 1 x 106 2 et
supgrieures, et a (10,0 + 0,5) V pour celles inférieures a 1 x 106 Q.

Si un ohmmeétre est utilisé, les relevés doivent étre possibles au moins de 1x 103 Q a
1 x 1013 Q, avec une précision de +10 %.

Si une alimentation continue et un ampéremeétre sont utilisés, les lectures doivent étre
possibles au moins de 10 pA a 10 mA. La précision combinée de I'alimentation continue et de
I'ampéremeétre doit étre de 10 %.

8.1.3 Instrumentation utilisée pour les essais d'approbation

Une instrumentation pour les évaluations en laboratoire ou une instrumentation respectant les
exigences suivantes doit étre utilisée pour les essais d'approbation.
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La tension de circuit ouvert doit s'élever a (100 + 5) V pour les mesures de 1 x 106 Q et
supérieures, et a (10,0 + 0,5) V pour celles inférieures a 1 x 106 Q.

Si un ohmmeétre est utilisé, les relevés doivent étre possibles au moins de 1x 103 Q a
1 x 1013 Q, avec une précision de £20 %.

Si une alimentation continue et un ampéremétre sont utilisés, les relevés doivent étre
possibles au moins de 10 pA a 10 mA avec une précision de 20 %.

En cas de litige, l'instrumentation pour les évaluations en laboratoire doit étre utilisée

8.14 Instrumentation utilisée pour la vérification de la conformité (essais
périodiques)

Ung instrumentation respectant les exigences relatives aux évaluations en laboratoire ou |Jaux
esspis d'approbation, ou une instrumentation respectant les exigences suivantes doit Btre
utilisée.

L'ingtrumentation utilisée pour la vérification de la conformité doit étre’capable d'effectuer|des
megures d'un ordre d'amplitude au-dessus et au-dessous de la/plage de mesure prévue| La
tengion de sortie de l'instrumentation utilisée pour la vérificationde la conformité peut varier
de ¢elle de l'instrumentation utilisée pour les évaluations €n faboratoire ou pour les espais
d'approbation, et peut étre définie en charge ou en circuit™ouvert. L'instrumentation utilisée
pou’f la vérification de la conformité doit étre vérifiée pap rapport a l'instrumentation utilisée

pouf les évaluations en laboratoire ou pour les essais, d'approbation afin de s'assurer dg la
corfélation entre les résultats de mesure.

En ras de litige, l'instrumentation pour les essais d'approbation ou pour les évaluationg en
labgratoire doit étre utilisée.

8.2 Ensembles d'électrodes
8.21 Généralités

Les|électrodes doivent compréndre un matériau permettant un contact intime avec la surface
de ['éprouvette et n'introduisant aucune erreur significative du fait de la résistance| de
I'éldctrode ou de la contamination de I'éprouvette. Le matériau de [|'électrode doit gtre
résistant a la corrosion” dans des conditions d'essai et ne doit causer aucune réadtion
chimmique avec le matériau a l'essai.

Les| ensembles-*décrits dans les paragraphes ci-aprés sont recommandés, mais d'aufres
configurations " répondant aux Normes nationales et internationales peuvent aussi PBtre
utiliséesssi*applicables. En particulier, pour les mesures de la résistance transversale [des
matgrigux’ dissipatifs électrostatiques, il est important que les sondes appliquées de {ype
anngau’gardé contiennent un espace suffisant entre I'électrode de contact (garde) & anneau
et I'électrode centrale (de mesure), et ce afin de réduire le plus possible les courants de fuite
qui faussent les lectures. Il est recommandé que l'intervalle g soit au minimum de 10 mm. En
cas de litige, les ensembles décrits dans cette norme doivent étre appliqués.

8.2.2 Ensemble pour la mesure de la résistance de surface

L'ensemble d'électrodes (sonde 1) contient un disque central et un anneau concentrique
autour de ce dernier en matériaux conducteurs qui établissent le contact avec le matériau a
I'essai (voir Figure 1). La masse totale de I'ensemble d'électrodes doit étre de (2,5 + 0,25) kg.

Le matériau de la surface de contact doit avoir une résistance transversale inférieure a 103 Q
au moment de l'essai sur une plaque de métal inoxydable non corrosive (sans aluminium)
utilisée comme contre-électrode en appliquant (10,0 + 0,5) V, et doit avoir une dureté Shore A
de 50 a 70 au moment de l'essai réalisé conformément a I'lSO 7619-1.
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