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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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Introduction

This document specifies an empirical method that gives a value for insulation resistance which includes,
without discrimination, both volume and surface resistance. This value can be used for the comparison
of the quality of different insulating rubbers. For general principles regarding measuring resistance,
general effects of temperature and humidity, applied voltage and time of electrification, see IEC 62631-
3-1,IEC 62631-3-2 and IEC 62631-3-3.
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Rubber, vulcanized rubber — Determination of insulation
resistance

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
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the usé€.or generation
of supstances, or the generation of waste, that could constitute a local environmental hazard.
Referience should be made to appropriate documentation on safe handling and disposal after use.

1 ope

This dlocument specifies a method for the determination of the insulation’/resistance of vulcanized and
thernjoplastic rubbers without discrimination between the volume-and surface resistanges involved.
This method is applicable only to the test pieces with a resistance{greater than 108 Q.

NOTE Methods of test for test pieces with a lower resistance aredescribed in ISO 1853 and IS({) 2878.

Becayse the test pieces are simply and easily prepared, this method is particularly usefuil for rapidly
determining values which will give a general indication6f quality when great accuracy is not required.

2 Normative references

The fpllowing documents are referred to_in“the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition‘ofithe referenced document (including any amendmegnts) applies.

1SO 18899:2013, Rubber — Guidetto'the calibration of test equipment

3 Terms and definitions
For the purposes of this’”document, the following terms and definitions apply.
ISO apd IEC maintain terminological databases for use in standardization at the following pddresses:

— 1$0 Online browsing platform: available at https://www.iso.org/obp

]

ECElectropedia: available at http://www.electropedia.org/

3.1

insulation resistance

<between two electrodes which are in contact with, or embedded in, a test piece> ratio of the direct
voltage applied to the electrodes to the total current between them at a given time after the application
of that voltage

Note 1 to entry: It is dependent upon both the volume and surface resistances of the test piece and is a function of
the shape of the test piece.

4 Test equipment

The insulation resistance shall be determined by measuring the current and voltage. Brief descriptions
of suitable equipment are given in IEC 62631-3-3.

© IS0 2019 - All rights reserved 1
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Suitable equipment shall be provided to supply a voltage of (500 * 10) V d.c., which is steady enough so
that the charging current appearing when the voltage varies is negligible compared with the current
flowing through the test piece.

5 Calibration

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

6 Electrodes

6.1 Geneifal

The electro

or react with the material being tested. Suitable electrodes are described in 6.2 and 6.3,

6.2 Condycting-paint electrodes (for flat plates, tubes and rods)

Conducting paint such as conductive silver or colloidal graphite with a surface resistance of les;
100 Q2 may b¢ used as an electrode material (see IEC 62631-3-1). The liquid-phase of the conducting
shall be of such a nature that it will not have any effect on the insulationtesistance to be measure

Apply two e
that the near

NOTE Th
drawing pen ¢

This type of

parallel strips of conducting paint approximately *{-inm wide spaced (10 * 0,5) mm apart, the

length of eac

Figures 1 an

6.3 Bar electrodes (for thin sheets and tapes)

Metal bar cl:
(see Figure 3
flexible tape
be used as a
be supported

7 Testpi

s shall be made of such a material that they will not corrode under the conditions

uidistant strips of conducting paint approximately 1:mm wide around tubes and rq
est edges are (10 + 0,5) mm apart.

Is can be easily done by mounting the tube or rod in*a‘lathe and rotating it against a small br
ontaining the paint.

electrode may also be used on plate testpieces. In this case, the electrodes shall b

h electrode being (100 £ 1) mm (seedEC 62631-3-2).

[l 2 illustrate this type of electrode.

imps measuring about/ 10 mm x 10 mm x 50 mm which are spaced (25 + 0,5) mm
) are suitable electredes for thin sheet material (usually 1 mm or less in thickness) a
5. The bar electrodes shall be mounted by means of insulating parts on a metal supp
buard in thedieasurement of resistance [see Figure 3 a)]. Alternatively, the electrode
| by the test’piece or their connections to the insulated terminals [see Figure 3 b)].
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7.1 Test pieces for conducting-paint electrodes

For measurements with conducting-paint electrodes, the test pieces shall be rectangular sheets having
a size of atleast 60 mm x 150 mm (see Figure 1), or rods or tubes at least 60 mm long (see Figure 2).

7.2 Test pieces for bar electrodes

For measurements with bar electrodes, the test pieces in the form of tapes or thin sheets shall be 26 mm
or less in width and at least 50 mm long [see Figures 3 a) and 3 b)].

7.3 Attachment of electrodes

The electrod

es shall be attached to the test pieces before conditioning.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=fc285a08260bbda67174fc85366e9830

7.4

ISO 2951:2019(E)

Conditioning

Prior to the test, the test piece shall be conditioned, avoiding the application of any stress or strain by
bending, twisting or compression, for at least 16 h at (23 + 2) °C and (50 = 5) % relative humidity or

(27 =

2) °Cand (65 * 5) % relative humidity.

The same temperature and humidity shall be used throughout any one test or series of tests intended to
be comparable.

7.5

Number of test pieces

Atle

8 P

8.1
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8.2
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electr

9 E

9.1

The ipsulation resistance, R1go, for a standard 100 mm electrode length is calculated using

]

wher

o~

9.2

The insulation resistance, Rys, for a standard 25 mm electrode length is calculated using t

il rS £oiac Loll Lo oo 2|
ST tHT CCTTCSTPICCESSTrarr ot uasStor

rocedure

If necessary, clean the test piece (see A.1 for guidance) and mount it (seeA:2 for guidar
sistance of each test piece individually. The measurement shall be made while the tes
conditioning atmosphere.

Measure the resistance with suitable equipment (see Clause) having the required s¢
uracy of £5 %. Unless otherwise specified, the applied voltage shall be (500 * 10) V, af
ification 1 min (see IEC 62631-3-3).

xpression of results
Test pieces using conducting-paint electrodes

L
=~ R
100 100 X

e is the measured,insulation resistance, in megaohms;

is the medsured length of the electrode, in millimetres.

Test piéces using bar electrodes

ce). Measure
L piece is still

ensitivity and
1d the time of

r the formula

he formula

x  is the measured insulation resistance, in megaohms;

W isthe measured width of the test piece, in millimetres.
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10 Test report

The test report shall include the following information:

a)

b)

d)

sample details:

1) aful

1 description of the sample and its origin,

2) the method of preparation of the test pieces from the sample, for example moulded or cut;

test method:

1) afulf

2) the

test detdils:

1) the laboratory temperature and humidity,
2) the number of test pieces used,

ime, temperature and humidity of conditioning prior to the test,

5) detadlils of any test piece cleaning procedure used,

6) thef
7) thef

est voltage,

ime of electrification,

8) detalils of any procedure not specified in this'document;

testresu

Its:

1) the ']:dividual test results (i.e. R1pg 01" Rp5 values), in megaohms,

2) the

the date

edian value of the insulation resistance, in megaohms;

s) of the test.

ype of electrode used, including the nature of the condueting paint, if used,
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Dimensions in millimetres
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Figure 1 — Plate test piece with conducting-paint electrodes
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Dimensions in millimetres
10+£0,5

—

Key
1 conducting-paint electrodes (approximately 1 mm wide)

Figure 2 — Tube or rod test piece*with conducting-paint electrodes
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Dimensions in millimetres
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Figure 3 — Bar electrodes for tapes or thin sheet material [SOURCE: IEC 62631-3-3:2015]
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Annex A
(informative)

Cleaning and mounting of test pieces

A.1 Cleaning

In many casdps, it is desirable to test the material in the condition in which it is to be used after harlldling

and processing. In this event, the test pieces should not be cleaned. If cleaning is desired, the su
of the test pjeces should be cleaned before conditioning with an alcohol and ether mixture or

faces
other

suitable solyent which does not materially affect the resistance of the rubber andj-thereaftdr, the

surfaces shofild not be handled with bare fingers (acetate rayon gloves are recommended).

A.2 Mounting

In mounting|the test pieces for measurement, it is important that there be'no conducting path between
the electrod¢s other than those associated with the test piece. The supporting material should have a

resistance gieater than 1012 (. When the mounting supports require ‘guarding, this should be d
accordance with the principles given in IEC 62631-3-1.

bne in
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