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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
VARISTORS FOR USE IN ELECTRONIC EQUIPMENT –  

 
Part 1: Generic specification 

 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

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

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

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

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

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

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

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

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

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

International Standard IEC 61051-1 has been prepared by IEC technical committee 40: 
Capacitors and resistors for electronic equipment. 

This second edition cancels and replaces the first edition published in 1991 and constitutes a 
minor revision related to tables, figures and references. 

This bilingual version (2012-06) corresponds to the monolingual English version, published in 
2007-04.  

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

CDV Report on voting 

40/1775/CDV 40/1841/RVC 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 
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The French version of this standard has not been voted upon. 

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

The list of all the parts of the IEC 61051 series, under the general title Varistors for use in 
electronic equipment, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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VARISTORS FOR USE IN ELECTRONIC EQUIPMENT –  
 

Part 1: Generic specification 
 
 
 

1 General 

1.1 Scope 

This part of IEC 61051 is applicable to varistors with symmetrical voltage-current 
characteristics for use in electronic equipment. 

1.2 Object 

The object of this standard is to establish standard terms, inspection procedures and methods 
of test for use in sectional and detail specifications for Qualification Approval and for Quality 
Assessment Systems for electronic components. 

1.3 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60027 (all parts), Letter symbols to be used in electrical technology 

IEC 60050 (all parts), International Electrotechnical Vocabulary (IEV) 

IEC 60060-2:1994, High-voltage test techniques – Part 2: Measuring systems 

IEC 60062:2004, Marking codes for resistors and capacitors. 

IEC 60068-1:1988, Environmental testing –  Part 1: General and guidance 
Amendment 1 (1992) 

IEC 60068-2-1:2007, Environmental testing – Part 2: Tests – Test A: Cold 

IEC 60068-2-2:1974, Environmental testing – Part 2: Tests – Tests B: Dry heat 
Amendment 1 (1993) 
Amendment 2 (1994) 
IEC 60068-2-6:1995, Environmental testing – Part 2: Tests – Test Fc and guidance: Vibration 
(Sinusoidal) 

IEC 60068-2-13:1983, Environmental testing – Part 2: Tests – Test M: Low air pressure 

IEC 60068-2-14:1984, Environmental testing – Part 2: Tests – Test N: Change of temperature 
Amendment 1 (1986) 

IEC 60068-2-20:1979, Environmental testing – Part 2: Tests – Test T: Soldering 
Amendment 2 (1987) 

IEC 60068-2-21:2006, Environmental testing – Part 2-21: Tests – Test U: Robustness of 
terminations and integral mounting devices 

IEC 60068-2-27:1987, Environmental testing – Part 2: Tests – Test Ea and guidance: Shock 
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IEC 60068-2-29:1987, Environmental testing – Part 2: Tests – Test Eb and guidance: Bump 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db and guidance: 
Damp heat, cyclic (12 h + 12-hour cycle) 

IEC 60068-2-45:1980, Environmental testing – Part 2: Tests – Test XA and guidance – 
Immersion in cleaning solvents 

IEC 60068-2-54:2005, Environmental testing – Part 2-54: Tests – Test Ta: Solderability 
testing of electronic components by the wetting balance method 

IEC 60068-2-58:2004, Environmental testing – Part 2-58: Tests – Test Td: Test methods for 
solderability, resistance to dissolution of metallization and to soldering heat of surface 
mounting devices (SMD) 

IEC 60068-2-69:1995, Environmental testing – Part 2: Tests – Test Te: Solderability testing of 
electronic components for surface mount technology by the wetting balance method 

IEC 60068-2-78:2001, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, 
steady state 

IEC 60294:1969, Measurement of the dimensions of a cylindrical component having two axial 
terminations 

IEC 60410:1973, Sampling plans and procedures for inspection by attributes 

IEC 60617:2007, Graphical symbols for diagrams 

IEC 60695-11-5:2004, Fire hazard testing – Part 11-5: Test flames – Needle-flame test 
method – Apparatus, confirmatory test arrangement and guidance 

IEC 60717:1981, Method for the determination of the space required by capacitors and 
resistors with unidirectional terminations 

IEC 61249-2-7:2002, Materials for printed boards and other interconnecting structures – Part 
2-7: Reinforced base materials clad and unclad – Epoxide woven E-glass laminated sheet of 
defined flammability (vertical burning test) copper-clad 

IEC QC 001002-3, see http://www.iecq.org 

ISO 1000:1992, SI units and recommendations for the use of their multiples and of certain 
other units 

Amendment 1 (1998) 

2 Technical data 

2.1 Units, symbols and terminology 

Units, graphical symbols, letter symbols and terminology shall, whenever possible be taken 
from the following publications: 

IEC 60027  
IEC 60050 
IEC 60617  
ISO 1000  
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When further items are required they shall be derived in accordance with the principles of the 
documents listed above. 

2.2 Terms and definitions 

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

2.2.1  
type 
group of components having similar design features and the similarity of whose manufacturing 
techniques enables them to be grouped together either for qualification approval or for quality 
conformance inspection 

They are generally covered by a single detail specification. 

NOTE Components described in several detail specifications may, in some cases, be considered as belonging to 
the same type and may therefore be grouped together for approval and quality conformance inspection. 

2.2.2  
style 
subdivision of a type, generally based on dimensional factors which may include several 
variants, generally of a mechanical order 

2.2.3  
varistor (voltage dependent resistor, VDR) (graphical symbol Z) 
component, whose conductance, at a given temperature, increases rapidly with voltage. This 
property is expressed by either of the following formulae: 

 U = CIβ  (1) 

or  

 I = AUγ  (2) 

where 

I    is the current flowing through the varistor; 
U   is the voltage applied across the varistor; 

β    is the current index; 

γ    is the voltage index; 
A and C are constants. 

2.2.4  
non-linearity current index β 
starting from formula (1) of 1.5.3, it is defined by the formula:  

 
I

U
U
I

d
dβ ×=  (3) 

For the convenience of calculation, the following formula may be used: 

 
)/( g
)/( g

β
21

21
III
UUI

=  (4) 

β is always less than 1. 

2.2.5  
non-linearity voltage index γ 
starting from formula (2) of 1.5.3, it is defined by the formula: 
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U
I

I
U

d
dβ ×=  (5) 

For the convenience of calculation, the following formula may be used: 

 
)/( g

)/( g

21

21
UUl
IIl

=γ  (6) 

γ is always greater than 1. 

2.2.6  
maximum continuous a.c. voltage 
maximum a.c. r.m.s. voltage of a substantially sinusoidal waveform (less then 5 % total 
harmonic distortion) which can be applied to the component under continuous operating 
conditions at 25 °C. At temperatures greater than 25 °C the detail specification must give full 
information on derating requirements. 

Normally this voltage value shall be 1,1 times the supply voltage. 

2.2.7  
maximum continuous d.c. voltage 
maximum d.c. voltage (with less than 5 % ripple) which can be applied to the component 
under continuous operating conditions at an ambient temperature of 25 °C. At temperatures 
greater than 25 °C the detail specification must give full information on derating requirements. 

2.2.8  
supply voltage 
voltage by which the system is designated and to which certain operating characteristics of 
the system are referred 

2.2.9  
nominal varistor voltage 
voltage, at specified d.c. current, used as a reference point in the component characteristic 

2.2.10  
voltage-under-pulse conditions 
peak value of the voltage, which appears at the terminations of the varistor, when a specified 
current pulse is applied to it 

2.2.11  
clamping voltage 
peak voltage developed across the varistor terminations under standard atmospheric 
conditions, when passing an 8/20 class current pulse (see 1.5.15) 

2.2.12  
isolation voltage (applicable only to insulated varistors) 
maximum peak voltage, which may be applied under continuous operating conditions between 
the varistor terminations and any conducting mounting surface 

2.2.13  
leakage current 
current passing through the varistor at the maximum d.c. voltage and at a temperature of 
25 °C or at any other specified temperature 

2.2.14  
maximum peak current 
maximum current per pulse, which may be passed by a varistor at an ambient temperature of 
25 °C, for a given number of pulses 
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2.2.15  
class current 
peak value of current, which is 1/10 of the maximum peak current for 100 pulses at two per 
minute for the 8/20 pulse 

2.2.16  
pulse or impulse 
unidirectional wave of voltage or current without appreciable oscillations 

NOTE In IEC 60060-2, the word "impulse" is used; however, for this specification, only the word "pulse" is used. 

2.2.17  
pulse currents 
two types of pulse currents are used: 

1. The first type has a shape which increases from zero to a peak value in a short time, 
and thereafter decreases to zero either approximately exponentially or in the manner 
of a heavily damped sine curve. This type is defined by the virtual front time T1 and 
the virtual time to half-value T2; see Figure 1. The pulse voltage of combination pulse 
(see 2.2.29) has a similar shape. 

 

100 

90 

% peak 
current 

50 

10 

0 
Time (linear 
scale) 

T1 
T2 

TT 

O1 

IEC   425/07 
 

Figure 1 – Shape of pulse current type 1 

2. The second type has an approximately rectangular shape and is defined by the virtual 
duration of the peak and the virtual total duration; see Figure 2. 
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Figure 2 – Shape of pulse current type 2 

2.2.18  
value of the pulse current 
pulse current is normally defined by its peak value. With some test circuits, overshoot or 
oscillations may be present on the current. The pulse current shall be defined by a smooth 
curve drawn through the oscillations provided the peaks of the oscillations comply with 4.6.2 

2.2.19  
virtual front time T1 
virtual front time T1 of a pulse current is 1,25 times the interval between the instants when the 
pulse is 10 % and 90 % of its peak value. The virtual front time T1 of a pulse voltage is 1,67 
times the interval between the instants when the pulse is 30 % and 90 % of its peak value 

2.2.20  
virtual origin O1 
virtual origin O1 of a pulse current is the instant preceding at which the current is 10 % of its 
peak value by a time 0,1 × T1. The virtual origin O1 of a pulse voltage is the instant preceding 
that at which the voltage is 30 % of its peak value by a time 0,3 × T1. 

For oscillograms having linear time sweeps, this is the intersection with the X-axis of a 
straight line drawn through the 10 % (30 %, in case of pulse voltage) and 90 % reference 
points on the front 

2.2.21  
virtual time to half-value T2 
virtual time to half-value T2 of a pulse current or pulse voltage is the time interval between the 
virtual origin and the instant on the tail at which the current has first decreased to half its peak 
value 

2.2.22  
virtual duration of peak of a rectangular pulse current td  
time during which the current is greater than 90 % of its peak value 
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2.2.23  
virtual total duration tt of a pulse current 
time during which the amplitude of the pulse is greater than 10 % of its peak value. If 
oscillations are present on the front, a mean curve should be drawn in order to determine the 
time at which the 10 % value is reached 

2.2.24  
category temperature range 
range of ambient temperatures for which the varistor is designed to operate continuously; this 
is defined by the temperature limits of its appropriate climatic category 

2.2.25  
upper category temperature 
maximum ambient temperature for which a varistor has been designed to operate 
continuously:  

– either, for varistors of metal oxide construction, at that portion of the maximum 
continuous a.c. or d.c. voltage which is indicated in the derating curve given in the detail 
specification; 

– or, if appropriate, for varistors of silicon carbide construction, at that portion of the rated 
dissipation which is indicated in the category dissipation 

2.2.26  
lower category temperature 
minimum ambient temperature at which a varistor has been designed to operate continuously 

2.2.27  
thermal resistance 
ratio between the temperature rise of the element of the varistor above the ambient 
temperature and the applied power 

2.2.28  
rated dissipation 
maximum allowable dissipation at an ambient temperature of 25 °C 

2.2.29  
combination pulse 
pulse with voltage waveform of 1,2/50 (T1/T2) and current waveform of 8/20 (T1/T2), which is 
expressed by “peak voltage/peak current” 

2.3 Preferred values and characteristics 

Each sectional specification shall prescribe the preferred values appropriate to the subfamily, 
covered by that sectional specification. 

2.4 Marking 

2.4.1 General 

The information given in the marking is normally selected from the following list; the relative 
importance of each item being indicated by its position in the list: 

a) maximum continuous a.c. voltage or nominal varistor voltage; 
b) date of manufacture;  
c) number of the detail specification and style reference;  
d) manufacturer's name or trade mark. 
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The varistor shall be clearly marked with a) above and with as many of the remaining items as 
is practicable. Any duplication of information in the marking on the varistor should be avoided. 

In the case of extremely small components, the sectional specification shall prescribe the 
requirements. 

The package containing the varistor(s) shall be clearly marked with all the information listed 
above. 

Any additional marking shall be so applied that no confusion can arise. 

2.4.2 Coding 

When coding is used, the method shall be preferably selected from those given in IEC 60062. 

3 Quality assessment procedures 

3.1 Qualification approval/quality assessment systems 

When these documents are being used for the purpose of a full quality assessment system 
such as the IEC Quality Assessment System for Electronic Components (IECQ), with 
Qualification Approval and Quality Conformance Inspection, the procedures of 3.4 and 3.5 
shall be complied with. 

When these documents are used outside such quality assessment systems as the IECQ 
system for purposes such as design proving or type testing, the procedures and requirements 
of 3.4.1 and 3.4.2 b) may be used, but the tests and parts of tests shall be applied in the order 
given in the test schedules. 

3.2 Primary stage of manufacture 

For varistor specifications, the primary stage of manufacture is the mixing of ingredients. 

3.3 Structurally similar components 

Varistors within the scope of this specification may be grouped as structurally similar for the 
purpose of forming inspection lots provided that the following requirements are met. 

a) They shall be produced by one manufacturer on one site using essentially the same 
design, materials, processes and methods 

b) For electrical tests, devices having the same electrical characteristics may be grouped 
provided that the element determining the characteristics is similar for all the devices 
concerned 

c) For environmental tests, devices having the same encapsulation, basic internal structure 
and finishing processes may be grouped 

d) For visual inspection (except marking) devices may be grouped if they have been made on 
the same production line, have the same dimensions encapsulation and external finish. 
The grouping may also be used for robustness of terminations and soldering tests where it 
is convenient to group devices with different internal structures (see c) above). 

e) For endurance tests, devices may be grouped if they have been made with the same 
production process in the same location using the same design and differing only in 
electrical characteristics. If it can be shown that one type from the group is more heavily 
stressed than the others then tests on this type may be accepted for the remaining 
members of the group. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Full document details: IEC 61051-1 2007

http://avadocuments2026.com/doc/iec-61051-1-2007
http://avadocuments2026.com/doc/iec-61051-1-2007


61051-1  IEC:2007 – 15 – 

3.4 Qualification approval procedures 

The manufacturer shall comply with 

– the general requirements of the rules of procedure governing qualification approval 
(IEC QC 001002-3, Clause 3); 

– the requirements for the primary stage of manufacture which is defined in 3.2 of this 
standard. 

In addition to the requirements of procedures a) or b) below, the following shall apply. 
a) The manufacturer shall produce test evidence of conformance to the specification 

requirements on three inspection lots for lot-by-lot inspection taken in as short a time as 
possible and one lot for periodic inspection. No major changes in the manufacturing 
process shall be made in the period during which the inspection lots are taken. 
Samples shall be taken from the lots in accordance with IEC 60410 (see Annex B). Normal 
inspection shall be used, but when the sample size would give acceptance on zero non- 
conformances, additional specimens shall be taken to meet the sample size required to 
give acceptance on one nonconforming item. 

b) The manufacturer shall produce test evidence to show conformance to the specification 
requirements on the fixed sample size test schedule given in the Sectional Specification. 
The specimens taken to form the sample shall be selected at random from current 
production or as agreed with the National Supervising Inspectorate. 

Qualification Approval obtained as part of a Quality Assessment System shall be maintained 
by regular demonstration of compliance with the requirements for Quality Conformance (see 
3.5). Otherwise, this qualification approval shall be verified by the rules for the maintenance 
of qualification approval given in the Rules of Procedure of the IEC Quality Assessment 
System for Electronic Components (IEC QC 001002-3, 3.1.7). 

3.5 Quality conformance inspection 

The blank detail specification(s) associated with a sectional specification shall prescribe the 
test schedule for Quality Conformance Inspection. 

This schedule shall also specify the grouping, sampling and periodicity for the lot-by-lot and 
periodic inspection. 

Inspection Levels and AQLs shall be selected from those given in IEC 60410. 

If required, more than one test schedule may be specified. 

3.5.1 Certified records of released lots 

When certified records of released lots are prescribed in the relevant specification and are 
requested by a purchaser, the following information shall be given as a minimum. 

–  Attributes information (i.e. number of components tested and numbers of nonconforming 
components) for tests in the subgroups covered by periodic inspection without reference 
to the parameter for which rejection was made. 

–  Variables information for the change in voltage or in current after the endurance test 
specified in the sectional specification. 

3.5.2 Delayed delivery 

Varistors held for a period exceeding two years (unless otherwise specified in the sectional 
specification), following the release of the lot shall, before delivery, be re-examined for visual 
examination, solderability and voltage at a leakage current of 1 mA as specified in Group A or 
B inspection of the detail specification. 
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As the effect of change in voltage or current is dependent on the kind of varistor, its value and 
initial tolerance, the procedure adopted by the manufacturer's Chief Inspector to ensure that 
the voltage requirement at a leakage current of 1 mA is fulfilled, shall be approved by the 
National Supervising Inspectorate. 

Once a "lot" has been satisfactorily re-inspected, its quality is re-assured for the specified 
period. 

3.5.3 Release for delivery before the completion of Group B tests 

When the conditions of IEC 60410 for changing to reduced inspection have been satisfied for 
all Group B tests, the manufacturer is permitted to release components before the completion 
of such tests. 

3.6 Alternative test methods 

The test and measurement methods given in the relevant specification are not necessarily the 
only methods which can be used. However, the manufacturer shall satisfy the National 
Supervising Inspectorate that any alternative methods which he may use will give results 
equivalent to those obtained by the methods specified. In case of dispute, for referee and 
reference purposes, only the specified methods shall be used. 

3.7 Unchecked parameters 

Only those parameters of a component which have been specified in a detail specification and 
which were subject to testing can be assumed to be within the specified limits. 

It should not be assumed that any parameter not specified will remain unchanged from one 
component to another. Should for any reason it be necessary for (a) further parameter(s) to 
be controlled, then a new, more extensive, specification should be used. 

The additional test method(s) shall be fully described and appropriate limits, AQLs and 
inspection levels specified. 

4 Test and measurement procedures 

4.1 General 

The sectional and/or blank detail specifications shall contain tables showing the tests to be 
made, which measurements are to be made before and after each test or subgroup of tests, 
and the sequence in which they shall be carried out. The stages of each test shall be carried 
out in the order written. The measuring conditions shall be the same for initial and final 
measurements. 

If national specifications within any Quality Assessment System include methods other than 
those specified in the above documents, they shall be fully described. 

The issue and amendment status of any IEC 60068 test in this clause is given in 1.3. 

4.2 Standard atmospheric conditions 

4.2.1 Standard atmospheric conditions for testing 

Unless otherwise specified, all tests and measurements shall be made under standard 
atmospheric conditions for testing as given in 5.3 of IEC 60068-1: 

 Temperature:  15 °C to 35 °C  
 Relative humidity:  25 % to 75 %  
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 Air pressure:  86 kPa to 106 kPa 

Before the measurements are made, the varistor shall be stored at the measuring temperature 
for a time sufficient to allow the entire varistor to reach this temperature. The same period as 
is prescribed for recovery at the end of a test is normally sufficient for this purpose. 

When measurements are made at a temperature other than the specified temperature, the 
results shall, when necessary, be corrected to the specified temperature. The ambient 
temperature during the measurements shall be stated in the test report. In the event of a 
dispute, the measurements shall be repeated using one of the referee temperatures (as given 
in 4.2.3) and such other conditions as are prescribed in this specification. 

When tests are conducted in a sequence, the final measurements of one test may be taken as 
the initial measurements for the succeeding test. 

NOTE During measurements the varistor should not be exposed to draughts, direct sun rays or other influences 
likely to cause error. 

4.2.2 Recovery conditions 

Unless otherwise specified, recovery shall take place under the standard atmospheric 
conditions for testing (see 4.2.1). If recovery has to be made under closely controlled 
conditions, the controlled recovery conditions of 5.4.1 of IEC 60068-1 shall be used. 

4.2.3 Referee conditions 

For referee purposes one of the standard atmospheric conditions for referee tests taken from 
5.2 of IEC 60068-1, as given in Table 1, shall be chosen. 

Table 1 – Standard atmospheric conditions 

Temperature 

°C 

Relative humidity 

% 

Air pressure 

kPa 

20 ± 1 63 to 67 86 to 106 

23 ± 1 48 to 52 86 to 106 

25 ± 1 48 to 52 86 to 106 

27 ± 1 63 to 67 86 to 106 

4.2.4 Reference conditions 

For reference purposes, the standard atmospheric conditions for reference given in 5.1 of 
IEC 60068-1 apply: 

 Temperature: 20 °C  
 Air pressure: 101,3 kPa 

4.3 Drying and recovery 

Where drying is called for in the specification, the varistor shall be conditioned before 
measurement is made, using procedure I or procedure II as called for in the detail 
specification. 

Procedure I 

For 24 h ± 4 h in an oven at a temperature of 55 °C ± 2 °C and relative humidity not 
exceeding 20 %. 

Procedure II 
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For 96 h ± 4 h in an oven at 100 °C ± 5 °C. 

The varistor shall then be allowed to cool in a desiccator using a suitable desiccant, such as 
activated alumina or silica gel, and shall be kept therein from the time of removal from the 
oven to the beginning of the specified tests. 

4.4 Visual examination and check of dimensions 

4.4.1 Visual examination 

The condition, workmanship and finish shall be satisfactory as checked by visual examination. 

4.4.2 Marking 

Marking shall be legible, as checked by visual examination. It shall conform to the 
requirements of the detail specification. 

4.4.3 Dimensions (gauging) 

The dimensions indicated in the detail specification as being suitable for gauging shall be 
checked, and shall comply with the values prescribed in the detail specification. 

When applicable, measurements shall be made in accordance with IEC 60294 or IEC 60717. 

4.4.4 Dimensions (detail) 

All dimensions prescribed in the detail specification shall be checked and they shall comply 
with the values prescribed. 

4.5 Nominal varistor voltage or leakage current (not applicable to pulse measurements) 

4.5.1 Test procedure 

The varistors shall be fixed in corrosion-resistant clamps by their usual means. A preferred 
means of mounting is given in Annex A for measurements in air and when self-heating may 
occur. The method in Annex A shall be used in case of dispute. 

4.5.2 Measurement and requirements 

Measurement of nominal varistor voltage or leakage current shall be made by using a direct 
voltage (or current) for as short a time as practicable, in order that the temperature of the 
varistor element does not rise appreciably during measurement. 

Where more precise conditions of measurement are required, they shall be prescribed in the 
detail specification. 

The measurement shall be made in two directions. 

The accuracy of the measuring equipment shall be such that the error does not exceed 10 % 
of the tolerance. 

The measured value of nominal varistor voltage (or leakage current) shall comply with the 
limits given in the detail specification. 

4.6 Pulse current 

The varistors shall be fixed in corrosion resistant clamps by their usual means. A preferred 
means of mounting is given in Annex A for measurements in air and when self-heating may 
occur. The method in Annex A shall be used in case of dispute. 
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4.6.1 Standard pulse currents 

Two standard pulse currents corresponding to the first type of pulse defined in 1.5.17 are 
used. One has a virtual front time of 8 µs and a time to half-value of 20 µs; it is described as 
an 8/20 pulse. The other has a virtual front time of 10 µs and a time to half-value of 1 000 µs; 
it is described as a 10/1 000 pulse. 

Rectangular pulse currents, corresponding to the second type of pulse defined in 1.5.17 have 
virtual durations of the peak equal, within the specified tolerances, to 50 µs, 1 000 µs or 
2 000 µs. 

4.6.2 Tolerances 

Table 2 lists the differences that are accepted between specified values for the pulse currents 
and those actually recorded, provided that the measuring system meets the requirements of 
IEC 60060-2. 

Table 2 – Accepted differences between specified  
and recorded pulse current values 

 For 8/20 For 10/1 000 

Peak value ± 10 % ± 10 % 

Virtual front time T1 ± 10 % %100
10

+
−  

Virtual time to half value T2 ± 10 % ± 20 % 

Virtual total duration  2,5 to 4 times T2 

A small overshoot or oscillations are tolerated provided that their single-peak amplitude in the 
neighbourhood of the peak of the pulse is not more than 5 % of the peak value. Any polarity 
reversal after the current has fallen to zero should not be more than 20 % of the peak value. 

For rectangular pulses: 

Peak value  %0
0

2+  

Virtual duration of the peak %0
0

2+  

An overshoot or oscillation is tolerated provided that its peak amplitude is not more than 10 % 
of the peak value. The total duration of a rectangular pulse should not be larger than 
1,5 times the virtual duration of the peak and the polarity reversal should be limited to 10 % of 
the peak value. 

NOTE The above-mentioned tolerances relate to the measuring system which create the pulse (measuring system 
in short circuit) and not to the recorded pulse during the testing. 

4.6.3 Measurement of the pulse current 

The pulse current should be measured by a device which has passed the approval procedure 
referred to in IEC 60060-2. The pulse shall be as defined in the detail specification. 

4.7 Voltage under pulse condition 

The varistors shall be placed in corrosion-resistant clamps by their usual means. A preferred 
means of mounting is given in Annex A for measurements in air and when self-heating may 
occur. The method in Annex A shall be used in case of dispute. 
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When measurements are required of the voltages developed across the test object during 
tests with high pulse currents, any of the approved devices for measurement of pulse voltages 
listed in IEC 60060-2 may be used for the purposes. 

The pulse current may induce appreciable voltages in the pulse voltage measuring circuit, 
causing significant errors. As a check, it is therefore recommended that the lead which 
normally joins the voltage divider to the live end of the test object should be disconnected 
from this point and connected instead to the earthed end of the test object, but maintaining 
approximately the same loop. Alternatively, the test object may be short-circuited or replaced 
by a solid metal conductor. The voltage measured under any of these conditions, when the 
generator is discharged, should be negligible in comparison with the voltage across the test 
object, at least during the part of the pulse which is of importance for evaluating the test 
results. 

NOTE The short-circuit check may be made at a reduced current. 

4.8 Capacitance 

The varistors shall be placed in corrosion-resistant clamps by their usual means. A preferred 
means of mounting is given in Annex A for measurements in air and when self-heating may 
occur. The method in Annex A shall be used in case of dispute. 

NOTE 1 Properties of varistors depend on the frequency, arising from their capacitance. Account should be taken 
of this factor. 

NOTE 2 Measurement of capacitance should be made on specimens which have been allowed to recover for at 
least 48 h after any other electrical test. 

4.8.1 The measurements are made in normal conditions, at a frequency of 1 kHz and, unless 
otherwise prescribed in the detail specification, at a signal level ≤ 1 V r.m.s. with no d.c. bias. 

4.8.2 The capacitance shall comply with the value given in the detail specification taking the 
tolerance into account. 

4.9 Voltage proof (for insulated varistors only) 

The test shall be conducted using one of the following three mounting methods, as prescribed 
in the detail specification. 

4.9.1 V-block method 

The varistor shall be clamped in the trough of a 90° metallic V-block of such size that the 
varistor body does not extend beyond the extremities of the block. The clamping force shall 
be such as to guarantee adequate contact between the varistor and the block. The clamping 
force is to be chosen in such a way that no destruction or damage to the varistor occurs. The 
varistor shall be positioned in accordance with the following. 

–  For cylindrical varistors: the varistor shall be positioned in the block so that the termination 
furthest from the axis of the varistor is nearest to one of the faces of the block. 

–  For rectangular varistors: the varistor shall be positioned in the block so that the 
termination nearest to the edge of the varistor is nearest to one of the faces of the block. 

For cylindrical and rectangular varistors with axial leads: any out-of-centre positioning of the 
point of emergence of the terminations from the body shall be ignored. 

4.9.2 Metal ball method 

The uninsulated parts of the varistor shall be enclosed in an insulating material having a very 
high insulation value. 
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The complete varistor shall be placed in a container holding 1,6 mm ± 0,2 mm diameter metal 
balls such that only the terminations of the varistor are protruding. An electrode shall be 
inserted between the metal balls. 

4.9.3 Foil method 

A metal foil shall be wrapped closely around the body of the varistor. 

For varistors not having axial terminations, a space of 1 to 1,5 mm shall be left between the 
edge of the foil and each termination. 

For varistors having axial terminations, the foil shall be wrapped around the whole body of the 
varistor protruding by at least 5 mm from each end, provided that the minimum space of 1 mm 
between the foil and the termination can be maintained. The ends of the foil shall not be 
folded over the ends of the varistor. 

The applied voltage shall be that specified in the applicable safety document. In the absence 
of a safety document the applied voltage shall be as follows. 

An alternating voltage with a frequency of 40 Hz to 60 Hz and with a peak value of 1,4 times 
the isolation voltage specified in the detail specification, shall be applied for 60 s ± 5 s (with a 
peak value of 1,4 times) between all terminations of varistor connected together as one pole 
and the metallic balls, the metal foil or the V-block as the other pole. 

The voltage shall be applied gradually at a rate of approximately 100 V/s. The test time may 
be reduced to 1 s provided the test voltage is increased by 20 %. 

There shall be no breakdown or flashover. 

4.10 Insulation resistance (for insulated varistors only) 

4.10.1 Test procedure 

The test shall be performed using one of the methods specified in 4.9, as prescribed in the 
detail specification. 

4.10.2 Measurement and requirements 

The insulation resistance shall be measured with a direct voltage of 100 V ± 15 V (for UISO 
<500 V) or 500 V ± 50 V (for UISO >500 V) between both terminations of the varistor 
connected together as one pole and the metallic balls, metal foil or V-block as the other pole. 

The voltage shall be applied for 1 min, or for such shorter time as is necessary to obtain a 
stable reading, the insulation resistance being read at the end of that period. 

The voltage shall be applied for 1 min or for such shorter time as is necessary to obtain a 
stable reading; the insulation resistance shall be read at the end of that period. 

When varistors are measured as specified, the insulation resistance shall be not less than the 
appropriate figure specified in the detail specification. 

There shall be no breakdown or flashover. 

The insulation resistance shall be not less than that prescribed in the detail specification. 
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