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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.

The proced

€ are

described in the ISO/IEC Dlrectlves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
URL: www.i{

lrawn to the possibility that some of the elements of this document may)be the subject of

4. ISO shall not be held responsible for identifying any or all such patent-rights. Details of
ights identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and dogs not
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific termps and

related to conformity assessment, as well as information about ISO’s adherence o the

This docum
Subcommittg

This fifth ed
minor revisi

Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
o.org/iso/foreword.html

ent was prepared by Technical Committee ISO/TC 45, Rubber and rubber products,
be SC 2, Testing and analysis.

ition cancels and replaces the foufth edition (ISO 2878:2011), of which it constitjites a
n to update the normative reference in Clause 2.
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Introduction

The elimination or reduction of static voltages and charges on rubber products is important in many
applications. By providing suitable leakage paths the charge can be dissipated. The antistatic properties
of a product are also influenced by its electrostatic charging characteristics. This document deals only
with methods involving the use of leakage paths.

The addition of carbon black to a polymer in sufficient quantities causes a conductive network of carbon
particles to be formed within the mixture, and materials with a wide range of electrical conductivity
can be produced. The conductive network is sensitive to mechanical strain, and the electrical resistance
of the material varies according to the degree of strain and the time and temperature history after
strainjing. Antistatic properties can also be conferred on rubber materials by incorporating ionizable
materials into the rubber mix.

A method for the measurement of the resistivity of specially prepared test pi€ces of aptistatic and
condyctive rubber is described in ISO 1853.

© IS0 2017 - All rights reserved v
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Rubber, vulcanized or thermoplastic — Antistatic and
conductive products — Determination of electrical

res
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WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
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tis the responsibility of the user to establish appropriate safety and health prac

ctices and to

‘e compliance with any national regulatory conditions.

NING 2 — Certain procedures specified in this document might involve thejuse o
bstances, or the generation of waste, that could constitute a local environme
ence should be made to appropriate documentation on safe handling,and dispos

document specifies a method of test to determine the electrical resistance of a
ctive products manufactured wholly or in part from rubberwhose electrical resistar
ben defined points, when new, does not exceed 3 x 108 (. arid whose conductivity is

Idition of carbon black and/or other appropriate substances to the bulk of the materi

Highly conductive mixes cannot be made in this way.

document specifies the electrode configuration for basic geometries, but it is iJ
nce be made to relevant product specifications for requirements for specific product

s not apply to:
roducts the relevant surfaces of which are composed of mixtures of insulating and cond

foducts with a substantial_surface area of insulating material, except for footwear
pt normally have a conductive or antistatic upper).

ormative references

bllowing docuingents are referred to in the text in such a way that some or all of
tutes requiréments of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

B899:2013, Rubber — Guide to the calibration of test equipment
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ntal hazard.
al after use.
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3 Terms and definitions

No terms and definitions are listed in this document.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Principle

The resistance between two positions on a product is measured, using a defined system of electrodes,

byas

ystem suited to factory inspection or service testing.
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5 Apparatus and materials

5.1 Testinstrument

The test shall be made with an instrument having a nominal open-circuit voltage of 500 V DC, preferably
an insulation tester (ohmmeter), or with any suitable instrument known to give comparable results.

The instrument shall be sufficiently accurate to determine the resistance within 10 % and shall not

dissipate mo

re than 3 W in the product.

The resistance values obtained will vary with the applied voltage, and errors can occur when low test

voltages are
except whersg

5.2 Electn

Unless other
of a conductij

anhydro
water: 2
any suita

When a con
remain so ur

The conduct
resistivity of

Clean metal
same size as

The surface ¢f the product shall not be'deformed either during the application of the contacts or d

the test, unl
surface exce]
is greater th
the insulati
product.

6 Calibration

The test apparatus shall be calibrated in accordance with the schedule given in Annex A

potassiuim chloride: 10 parts by mass.

.llVU}VCd. Ill CddTS Uf diaputc, t}lC VU]ltdsC a})phcd tU t}lC lJl udu\,t blla}} 1IJC llUt ICDD t}ldl
 this conflicts with the requirement not to dissipate more than 3 W in the produet.

odes and contacts

wise specified in the product standard, electrodes shall be formed on the surface by 1
[ve silver lacquer, colloidal graphite or a conductive liquid of the following compositio

us polyethylene glycol (of molecular mass 600): 800 parts by madss;
DO parts by mass;

ible wetting agent: 1 part by mass;

Juctive liquid is used, the electrode contact.aréa shall be completely wetted and|
til the end of the test.

the dried film shall be below 100 Q,

contacts shall be applied to the\electrodes so that the contact area is approximate
but not greater than, the electrodes, unless otherwise specified.

bss specified in the product standard. The product shall be supported on an insu
bt when otherwise specified. The insulating surface shall be such that its volume resig
an 1010 O-m or sufficiently great that, when using two electrodes as described in §

surface, the fesistance is too great to be indicated using the instrument used to tej

40V,

neans

n:

shall

ve silver lacquer or colloidal graphite shall be dried in air at room temperature; the syrface

ly the

uring
lating
tivity
.1 on
st the

7 Test conditions

7.1 Testa

tmospheres

All tests shall be carried out under one of the following sets of standard laboratory conditions:

(232)
or

(27 +2)

°Cand (50 £ 5) % relative humidity

°Cand (65 * 5) % relative humidity.
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However, where very large products are being tested, it is permissible, by agreement between supplier
and customer, to use the conditions prevailing in the factory, warehouse or laboratory, provided that
the relative humidity is not more than 70 %. The temperature and humidity shall then be reported.

7.2 Time-interval between forming and testing

The minimum time-interval between product manufacture and testing shall be 16 h. Whenever
possible, the time-interval between manufacture and testing should not exceed three months. In other
cases, tests shall be made within two months of receipt of the product by the customer.

The products shall be conditioned for atleast 16 h under one of the following sets of standard laboratory
condifions:

(B3 £2)°Cand (50 = 5) % relative humidity
or
(R7 £2) °Cand (65 * 5) % relative humidity.

However, where very large products are being tested, it is permiissible, by agreement petween the
suppljer and customer, to use the conditions prevailing innthe factory, warehouse of laboratory,
provifled that the relative humidity is not more than 70 %.

7.4 |Mechanical conditioning

During the time-interval between manufacture and testing, or between receipt of the |product and
testing, the product shall be subjected to one of the following conditions:

a) Maintain in the undeformed state at room temperature without straining in any way.

b) Strain once to the maximum linfitto which the product is strained in normal usq. Thereafter,
maintain at standard laboratory temperature.

NOTE The two methods a)_dnd b) will not necessarily give the same results. The choice of method will

normglly be stated in the relevant/product standard.

8 Procedure

8.1 |Cleaning

Clean| the surfaces of the product by rubbing with a paste of fuller’s earth (aluminiun] magnesium
silicate)”and water, washing with distilled water and allowing to dry at a standarfl laboratory
temperature. Do not buff or abrade the test surfaces

8.2 Application of electrodes

Apply the electrodes and metal contacts (5.2) as appropriate to the product to be tested as described in
Clause 9.

8.3 Reconditioning

Recondition the product for not less than 15 min and not more than 2 h under the conditions
specified in 7.3.

© IS0 2017 - All rights reserved 3
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8.4 Determination

Support the product on an insulating surface (see 5.2) and apply the voltage in an appropriate manner
as described in Clause 9, taking the resistance reading (5 + 1) s after the application of the voltage.

As some materials are sensitive to moisture, take care to avoid breathing on the samples prior to and
during the test.

8.5 Number of tests

The number of tests shall be decided in accordance with the following criteria, in order of preference:

a) by refergnce to an International Standard for the particular product, if one exists;
b) by applyling the following principles:

1) for small products such as furniture feet and for products used between defined.contact points,
one test shall be made,

2) for dther products such as tyres, sheeting, belting and pads, at least fivetests shall be mgde on
diffgrent areas chosen so that the tests will be representative of the &lectrical properties of the
whole article.

9 Procedural details applicable to different products

9.1 Tests pn one surface

Apply electr¢des to two areas, each a square with sidescapproximately 25 mm long and such that the
distance betyeen the facing edges is (50 + 5) mm, located on the same surface of the product being tested.

Apply metal fontacts to the electrodes and measufe the resistance.

9.2 Tests between two surfaces

Apply electrgdes to two areas, each approximately 25 mm square. The test areas shall be located sp that
the results represent the electrical resistance of the normal discharge path in the working condjitions
anticipated. $pecifications for particular products will normally state the location of the test areds.

Apply metal pontacts to the electrodes and measure the resistance.
9.3 Tests pn products bounded or clamped to metal parts

9.3.1 Products bonded or clamped to one metal part

Appl ledtredet 1 Sl o L1 1es c £a1 d .
pply an elecerotaetoatrareaasreatrty as posstore zo mrsqtare oirtne workmg-strrace ortne pro uct;

the area shall not extend to other surfaces.

Apply a metal contact to the electrode and measure the resistance from this contact to the bonded or
clamped metal.

9.3.2 Products bonded or clamped to two metal parts

Measure the resistance between the metal parts.

4 © IS0 2017 - All rights reserved
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9.4 Tests on tubing

9.4.1 Tests between inside surface and outside surface

Two tests shall be carried out in accordance with a) and b):

a)

b)

Apply electrodes on the inside surface at one end (A) of the tubing and on the outside surface at
the other end (B). The electrodes shall be 25 mm-wide bands extending around the complete

circumference.

Apply metal contacts to the electrodes and measure the resistance.

Proceed as specified in 9.4.1 a), but with the electrodes situated on the inside surfac
the outside surface at A.

Ensure that there are no stray leakage paths in parallel with the product résistance
electyfically conductive contact takes place between coils of the tubing.

9.4.2| Tests on tubing over 6 m in length

Apply electrodes on the inside surface at one end of the tubing and en‘the outside surface
of 3 m and 6 m from the same end. The electrodes shall be 25 mm-wide bands extendin
complete circumference.

Apply,

at 3 mh and the resistance Ry between the inside contact and that at 6 m. The difference
valuep R, and Rp shall be regarded as the resistancefor 3 m of the tubing, provided th3
exceeds 107 Q. If any reading exceeds 107 ), thoroughly check all electrodes and repeat th

Ensufe that there are no stray leakage paths-inh parallel with the product resistance
electijically conductive contact takes place between coils of the tubing.

9.4.3| Tests on tubing with permanently attached end fittings

Measfire the resistance between<he fittings.

10 Test report

The test report shallinclude the following information:

a)
b)

alfull description of the product tested and its origin;
t¢st method:

1) ~a‘reference to the test method used, i.e. the number of this document (ISO 2878),

b at B and on

and that no

at distances
g around the

metal contacts to the electrodes. Measure the resistance R, between the inside conftact and that

between the
t no reading
e test.

and that no

2) details of the particular procedure used (see Clause 9);
test details:
1) the standard laboratory temperature and relative humidity used,

2) the time, temperature and relative humidity of conditioning prior to the test,

3) the temperature of test, if other than a standard laboratory temperature, and the relative

humidity,
4) the electrode material and electrode size,

5) the distance between the nearest edges of the electrodes,

© IS0 2017 - All rights reserved
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6) whether or not mechanical conditioning was carried out (see 7.4) and, if so, details of the
straining,

7) details of any procedures not specified in this document;
d) testresults:

1) the number of products tested,

2) theindividual test results,

3) the mean of the results;

e) the date|of the test.

6 © IS0 2017 - All rights reserved
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