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FOREWORD 46 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 47 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 48 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, 49 
IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) 50 
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 51 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 52 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with 53 
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between 54 
the two organizations. 55 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus 56 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 57 
Committees.  58 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 59 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 60 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end user. 61 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 62 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 63 
the corresponding national or regional publication shall be clearly indicated in the latter. 64 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 65 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 66 
independent certification bodies. 67 

6) All users should ensure that they have the latest edition of this publication. 68 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 69 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 70 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, 71 
use of, or reliance upon, this IEC Publication or any other IEC Publications.  72 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable 73 
for the correct application of this publication. 74 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. 75 
IEC shall not be held responsible for identifying any or all such patent rights. 76 

International Standard IEC 62631-3-12 has been prepared by IEC technical committee 112. 77 

The text of this standard is based on the following documents: 78 

FDIS Report on voting 

112/XX/FDIS 112/XX/RVD 

 79 
Full information on the voting for the approval of this standard can be found in the report on voting 80 
indicated in the above table. 81 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 82 

oSIST prEN IEC 62631-3-12:2023

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN IEC 62631-3-12:2023
https://standards.iteh.ai/catalog/standards/sist/5ddf48d3-9976-454d-a6ba-

11a62196c29b/osist-pren-iec-62631-3-12-2023



IEC CDV 62631-3-12 © IEC 2023 4 112/608/CDV 
 
The committee has decided that the contents of this publication will remain unchanged until the stability 83 
date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to the specific 84 
publication. At this date, the publication will be  85 

• reconfirmed, 86 

• withdrawn, 87 

• replaced by a revised edition, or 88 

• amended. 89 

 90 

The National Committees are requested to note that for this publication the stability date is 2027. 91 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED AT THE 92 
PUBLICATION STAGE. 93 

 94 
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INTRODUCTION 95 

Many segments of the electrotechnical industry need volume resistance and volume resistivity data of 96 
solid insulating materials. This part of the 62631-3 series is focused on the method for casting resins. 97 
Clear guidelines are needed to give the user of this standard a uniform approach to sample preparation 98 
and test procedures. 99 

100 
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DIELECTRIC AND RESISTIVE PROPERTIES  101 

OF SOLID INSULATING MATERIALS – 102 

 103 

Part 3-12: Determination of resistive properties (DC Methods) 104 

Volume resistance and volume resistivity, method for casting resins 105 
 106 

1 Scope 107 

This part of IEC 62631 covers method of test for the determination of volume resistance and volume 108 
resistivity of electrical insulation materials by applying DC-voltage. It covers casting resins described in 109 
IEC 60455-3-1, IEC 60455-3-2, IEC 60455-3-3, IEC 60455-3-4, IEC 60455-3-8 and similar products. 110 

For other specific types of materials other standards or the general method described in IEC 62631-3-111 
1 may be more suitable. 112 

2 Normative references 113 

The following documents, in whole or in part, are normatively referenced in this document and are 114 
indispensable for its application. For dated references, only the edition cited applies. For undated 115 
references, the latest edition of the referenced document (including any amendments) applies. 116 

IEC 60455-3-1, Resin based reactive compounds used for electrical insulation - Part 3: Specifications 117 
for individual materials - Sheet 1: Unfilled epoxy resinous compounds 118 

IEC 60455-3-2, Resin based reactive compounds used for electrical insulation - Part 3: Specifications 119 
for individual materials - Sheet 2: Quartz filled epoxy resinous compounds 120 

IEC 60455-3-3, Resin based reactive compounds used for electrical insulation - Part 3: Specifications 121 
for individual materials - Sheet 3: Unfilled polyurethane compounds 122 

IEC 60455-3-4, Resin based reactive compounds used for electrical insulation - Part 3: Specifications 123 
for individual materials - Sheet 4: Filled polyurethane compounds 124 

IEC 60455-3-8, Resin based reactive compounds used for electrical insulation - Part 3: Specifications 125 
for individual materials - Sheet 8: Resins for cable accessories 126 

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials - Part 3-1: Determination 127 
of resistive properties (DC Methods) - Volume resistance and volume resistivity, general method  128 

ISO 2808, Paints and varnishes - Determination of film thickness 129 

3 Terms and definitions 130 

For the purposes of this document, the following terms and definitions apply. 131 

3.1  132 
Volume resistance 133 

part of the insulation resistance which is due to conduction through the volume. 134 

Note to entry - expressed in the unit of Ω. 135 

3.2  136 
Volume resistivity 137 

the ratio of the potential gradient (parallel to the current in a material) to the current density 138 
Note 1 to entry - expressed in the unit of ohmmeter (Ω∙m) 139 

Note 2 to entry – For insulating materials the volume resistivity is usually determined by means of measuring electrodes 140 
arranged on a sheet of the material.  141 

Note 3 to entry – According to IEC 60050-121: Electromagnetism, “conductivity” is defined as “scalar or tensor quantity the 142 
product of which by the electric field strength in a medium is equal to the electric current density” and “resistivity” as “the 143 
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inverse of the conductivity when this inverse exists”. Measured in this way, the volume resistivity is an average of the resistivity 144 
over possible heterogeneities in the volume incorporated in the measurement; it includes the effect of possible polarization 145 
phenomena at the electrodes. 146 

3.3  147 
Stray current 148 

leakage current in the earth or in metallic structures buried in the ground and resulting from their 149 
intended or unintended earthing 150 

4 Significance 151 

The materials applicable to this test are used to cast electrical or electronic equipment to fix the 152 
construction, protect it from humidity, dirt and other environmental influence. Main field applications are 153 
electric motors, transformers, electronic devices and similar appliances. 154 

Additional electrical insulation is desirable but not essential. In many cases mechanical support, thermal 155 
and chemical resistance are more important. Especially the changes in resistivity with temperature 156 
and/or humidity are of great importance and need to be known when designing the equipment for 157 
operation conditions. 158 

When a direct voltage is applied between electrodes in contact with a specimen, the current through it 159 
decreases asymptotically towards a steady-state value. The decrease of current with time may be due 160 
to dielectric polarisation and the sweep of mobile ions to the electrodes. For materials having volume 161 
resistivity less than about 1010 Ωm the steady state is generally reached within 1 min and the resistance 162 
is determined after this time of electrification. For materials with higher volume resistivity the current 163 
may continue decreasing for several minutes, hours, days or even weeks. However, the result is taken 164 
after one minute. 165 

NOTE: For very high electric field strengths different behaviour may occur. 166 

 167 

5 Method of test 168 

5.1 General 169 

The method described in this standard is used for casting resins. For other specific types of materials 170 
other standards or the general method described in IEC 62631-3-1 may be more suitable. 171 

For a casting resin the absolute value of volume resistance or resistivity is of minor interest. More 172 
important is the change of this value as a function of temperature or after immersion into water. 173 

5.2 Power supply, Voltage 174 

A source of very steady direct voltage is required. This may be provided either by batteries or by rectified 175 
and stabilized power supply. The degree of stability required is such that the change in current due to 176 
any change in voltage is negligible compared with the current to be measured. 177 

NOTE:  The ripple of the voltage source is important. A typical value for 100 V is <5 x 10-5 peak to peak. 178 

If not otherwise stipulated, a voltage of 500 V is to be used. Other test voltages may be 10 V, 100 V or 179 
1000 V. 180 

To avoid migration effects during measurement, the field strength shall be less than 3000 V/mm. 181 

5.3 Equipment 182 

5.3.1 Accuracy 183 

The measuring device shall be capable of determining the unknown resistance with an overall accuracy 184 
of at least: 185 

• ± 10 % for resistances below 1010 Ω 186 

• ± 20 % for resistances between 1010 Ω and 1014 Ω 187 
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• ± 50 % for values higher than 1014 Ω 188 

5.3.2 Guarding 189 

For routine measurements, especially in production control to determine the specified minimum values, 190 
guarding is not necessary. This allows smaller and simplified specimens. 191 

If the exact absolute value is of interest, or value above 1012 Ω, or in case of doubts, guarding is 192 
recommended. Further information related to guarding can be found in IEC 62631-3-1. 193 

5.3.3 Electrodes 194 

For simple measurements a permanent electrode (e.g. conductive silver paint) may be used. 195 

In case of measurements before and after a treatment (e.g. immersion into water) a removable electrode 196 
shall be used. Further information related to electrodes can be found in IEC 62631-3-1. 197 

5.3.4 Calibration 198 

The equipment shall be calibrated in the magnitude of the volume resistance measured. 199 

NOTE: Calibration resistors in the range up to 100 TΩ are commercially available. 200 

5.4 Test specimen 201 

Unless otherwise specified, a casted plate of resin with a length and a width of at least 60 mm shall be 202 
used.  203 

The casting resin shall be mixed in accordance with the manufacturer instructions, degassed and poured 204 
into a mold. A closed mold is preferred, however if an open mold is necessary, precautions have to be 205 
taken to obtain flat, smooth and plan parallel surfaces. 206 

The thickness of the resin after curing shall be determined by one of the procedures specified in ISO 207 
2808. The thickness shall be not less than 0,5 mm. 208 

5.5 Procedure for volume resistivity as function of temperature 209 

The following procedure describes an established method used for quality control and is meant as an 210 
example. Any other method in line with the general requirements may be used. However, measuring 211 
parameters (time, temperatures, environmental influences etc.) can vary widely and are dependent on 212 
the purpose of the measurement and the intended use of the material. 213 

5.5.1 Equipment 214 

The following equipment shall be used: 215 

• Tera-ohmmeter according to 5.3, 216 

• Metal cylinder to be used as voltage electrode (top electrode) of at least 40 mm diameter having a 217 
mass to provide a pressure of about 0,015 MPa; 218 

• Conductive silver paint 219 

5.5.2 Test set up 220 

Three specimens shall be tested. The thickness of each specimen shall be measured at least at 5 points 221 
within the test area before application of the electrodes. Conductive silver paint is applied on the test 222 
area on both sides and dried according to the paint manufacturers recommendations. 223 

The specimen shall be placed on a flat solid electrically conductive surface in an oven. The conductive 224 
surface shall have contact to the electrode on the bottom side, be grounded and used as one electrode. 225 

The metal cylinder is placed on the test area on top of the silver paint and used as the other electrode. 226 
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