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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ISO 39

Introduction

0.1 General

15:2022(E)

The method specified in this document is technically similar to that specified for rubber in ISO 1853.

However, it differs from that method in certain details, especially those associated with the greater

stiffness of the plastic samples, and in particular in the limitation on specimen width.

It takes into

account two problems encountered in the measurement of resistivity of conductive plastics, namely
the sensitivity of these materials to their temperature-history and strain-history, and the difficulty of

making adequate electrical contact with them.

The prescribed width of the specimen is mandatory for reference purposes; however, a witlier strip may

be uspd, with correspondingly wider electrodes. There is a danger in using a wide-strip,
slightlly twisted and at the same time somewhat non-uniform in its resistivity¢It.is the
obtain erroneous results; the potential electrode nearer to the positive current'electrode
found to be negative with respect to the other potential electrode.

0.2 Effect of temperature changes and strain on conductive plastics

As mentioned, the resistance of these materials is sensitive to theit)temperature-histor
history. The relationships are complex and arise from the kineti€energy and structural d
of the carbon particles in the polymer.

The rsistivity may be increased by the effects of strain produced by (or subsequent to) 1
the nould, and a treatment is described for reducing specimens to a constant strain and
condition before measurements are carried out on them. Specimens are also cut in two p
directions to assess anisotropy.

0.3 Electrode systems (see 5.3)

Certajin types of electrode, when applied'to these polymers, have a contact resistance ¥
many| thousand times greater than theintrinsic resistance of the specimen. Dry contact
presspre or point contacts give very-high resistances. However, the present test method e
effectfs of contact resistances unless these are excessively high. (In such a case, no result,

wrong one, is generally obtained.)
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INTERNATIONAL STANDARD ISO 3915:2022(E)

Plastics — Measurement of resistivity of conductive
plastics

1 Scope

This document specifies the requirements for the laboratory testing of the resistivity of specially

s or suitable

b of the latter

prep red cpnr‘imnnc of p]acfir‘c rendered conductive hy the inclusion of conductive filler
modification of the structure. The test is applicable to materials of resistivity lessthpan 106 Q-cm
(10% -m).

The rgsult is not strictly a volume resistivity, because of surface conduction, but, the-effect

are ge¢nerally negligible.

2 Normative references
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$0 Online browsing platform: available at https://www.iso.org/obp

are no normative references in this document.

erms and definitions
'ms and definitions are listed in this document.

nd IEC maintain terminological databases for:ise in standardization at the following

C Electropedia: available at https://www.electropedia.org/

rinciple

rinciple of the four-termimnal method of test is mandatory and the recommended s
ectrode design shall'beadhered to for reference purposes, but it can sometimes be
wider strip with eleotrodes of a different construction.

ple direct current of magnitude (/) is passed between electrodes at the two ends of
ial under test. The voltage drop (AU) between two potential electrodes is measy
ometer,The resistance of the portion of the strip between the potential electrode
/1, andis independent of contact resistances. Thus, the resistivity can be calculated.

5 Al)l)dl atua

See Figure 1 for schematic diagram of test circuit.
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1  currente|ectrode
2 direct cugrent source
3 specimen
4  potentiorpetric electrode
5 electromgter
A milli- or thicroammeter
a  The insulption resistance to earth of all components within this rectangle shall be greater than 1012 ().

5.1 Current source: a source of direet\current which has a minimum resistance to earth of 1
placing it on a highly insulating sheet), and which does not cause a dissipation of power

(effected by
greater than

5.2 Milliajmmeter or microammeter, as appropriate, for measuring the current to an accur

+5 %.

NOTE Sm
series with th

5.3 Electr

Figure 1 — Schematicdiagram of test circuit

0,1 W in the specimen.

all currents'Can be computed from measurement of the voltage drop across a known resist3
e specimeny using the electrometer (5.4).

bdes

012 Q

hcy of

nce in

5.3.1 Currentelectrodes, of clean metal, together with either suitable clamps or grips approximately
5 mm long and extending across the full width of the specimen, or conductive paint to cover the same

area.

5.3.2 Potentiometric electrode system (see Figure 2, for example), having a mass of approximately
60 g so that it exerts a force of approximately 0,6 N on the specimen. The width of the contacts shall be
at least as high as the specimen width. The contacts shall normally be (10 * 0,2) mm apart. For special
purposes, the contacts may be further apart (up to 70 mm), but the separation shall be less than the

© IS0 2022 - All rights reserved
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specimen length by at least 60 mm. The distance between the contacts shall be known to an accuracy of
+2 %. The insulation resistance between the contacts shall be at least 1012 (.

— A-A
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Key
Iy height of contacts 1  polystyrene
I, width of contacts a Brass, nickel or stainless steel.
d contact distance R0O,5%7adius of potentiometric electrode tip (0,5 mm)

Figure 2 — Potentiometric electrodes

5.4 |Electrometer, having an input resistance greater than 1011 Q and measuring to anp accuracy of
5%

5.5 [Sheet of highly insulatingimaterial, having a volume resistivity greater than 101> {)-cm.

5.6 [Oven, capable of being maintained at a temperature of (70 + 2) °C, or (60 * 2) °C, if r¢quired.

pecimen

The specimeneshall be a strip of preferably 10 mm width. Higher widths may be used as|long as they
do not exceed:the width of the potentiometric electrodes (see 5.3.2). The specimen shall be 70 mm to
150 npm long and shall normally be 3 mm to 4 mm thick with a tolerance on uniformity of thickness of
+5 %| Thicker or thinner specimens may be cut from sheets or products. Care shall be tgken to avoid
bending orstretching the Sheets or SPecimens, especiatly when they are thinmner than standard.

The specimen may be cut with a knife or razor blade, but care shall be taken to minimize distortion as
this can affect the resistance values.

The surfaces of the specimen shall be clean; if necessary, they may be cleaned by rubbing with fuller’s
earth (hydrated magnesium-aluminium silicate) and water, rinsing with distilled water and allowing to
dry.)) The surfaces shall neither be buffed nor abraded, nor shall they be cleaned with organic materials
that attack or swell the material.

1) A particular drying method can be stated in the material specification.

©1S0 2022 - All rights reserved 3
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7 Number of specimens

From each of two perpendicular directions, three specimens of equal size shall be prepared and tested.
The two directions should, where possible, be chosen to be along and across any direction of flow

during proce

8 Proced

ssing.

ure

8.1 After preparation, allow the specimen to remain at room temperature and ambient humidity

conditions fo

r atleast 16 h.

8.2 Priort
specimen, eit

8.3 There
is not the cas
place the spe
temperature

atleast 1 handtestat (23  2) °Cand (50 * 5) % relative humidity without disturbing the specime

specimen sh
can occur at

8.4 Placet
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is within 20
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Repeat the
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current elect

8.5 Test thie other five specimens similarly.

9 Expres

9.1 Calcul:
electrodes, ul

_au
I

R

b the commencement of the test, connect the current electrodes (5.3.1) to the ehds

uired conditioning of the specimen should be described in the material spécification.
e, the following procedure can be used: Immediately after applying the current elect
cimen on the sheet of highly insulating material (5.5) and heat in the-even (5.6) for 2
of (70 % 2) °C to remove strains and irregularities caused by previous treatment. Cd

hll always be tested on the sheet of insulating material. With some materials, dist
70 °C and heating for 5 h at (60 * 2) °C can then be preferable.

he potentiometric electrode system (5.3.2) on the specimen, ensuring that the knife
at right angles to the direction of current flow and that neither potentiometric elec
mm of a current electrode. Apply the current.and measure the voltage drop betwes
"ic electrodes using the electrometer (5.4).

measuring procedure twice more on'the same specimen, moving the potentior
Ich time to obtain measurements overlengths of specimen evenly distributed betwe
rodes.

sion of results

ite the resistanceé R, in ohms, corresponding to each position of the potention

sing Formula{(1):

her by using the clamps or grips, or by covering the same area with conductive paint].

of the

[f this
rodes,
hata
ol for
n. The
rtion

-edge
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en the

netric
bn the

netric

@)

where

AU
1

is the voltage drop, in volts, between the potentiometric electrodes;

is the current, in amperes, through the specimen.

9.2 The resistivity p, expressed in ohm centimetres, is given by Formula (2):

RxA
p=—

d
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where
R is the resistance, in ohms, calculated in accordance with 9.1;
A is the cross-sectional area, in square centimetres, of a specimen perpendicular to the cur-
rent flow (see Figure 3);
d is the distance, in centimetre, between the potentiometric electrodes.

For each direction of current flow, determine the median of the nine resistivity values thus calculated.
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c¢) dimensionsofthe test specimen;

d c

current electrodes

cross-sectional area (A)

Figure 3 — Test specimen

est report
st report shall include thé following particulars:
reference to this decument, including its year of publication, i.e. ISO 3915;

bmplete identification of the sample, including processing details if relevant;

bndjtioning, if different from that described in 8.3, or if the 60 °C conditioning is used;

e) thewidth of and the distance between the potentiometric electrodes;

f) the applied current and the average value of voltage drop measured;

g) theindividual resistivity values and the medians of the results in the two directions of test;

h) any other details that can have had an effect on the test results;

i) any deviations from the procedure;

k) any unusual features observed;

1) the date of the test.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=32d5a66af7d2e5d6485a2bd35d5c0b2a

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Principle 
	5 Apparatus 
	6 Specimen 
	7 Number of specimens 
	8 Procedure 
	9 Expression of results 
	10 Test report 
	Bibliography 

