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2)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electrical Relays —
Tests and measurements

Part 7-4: Dielectric strength test

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 p

2) romote 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.

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.

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.

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.

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

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

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.

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.

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.

The International Standards of the IEC 61810 have been prepared by IEC technical committee
94: All-or-nothing electrical relays.

The text of this International Standard is based on the following documents:

CD CcC
94/838/CD 94/866/CC

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

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

A list of all parts of IEC 61810 series, published under the general title Electromechanical
elementary relays, can be found on the IEC website.
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Electrical Relays —
Tests and measurements

Part 7-4: Dielectric strength test

1 Scope

This part of IEC 61810-7 is used for testing along with the appropriate severities and conditions
for measurements and tests designed to assess the ability of specimens to perform under
expected conditions of transportation, storage and all aspects of operational use.

The object of this test is to define a standard test method for the dielectric strength test.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60050 (all parts), International Electrotechnical Vocabulary (available at
http://www.electropedia.org)

IEC 60060-1:2010, High-voltage test techniques — Part 1. General definitions and test
requirements

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

IEC 60364-4-44; Low-voltage electrical installations - Part 4-44: Protection for safety -
Protection against voltage disturbances and electromagnetic disturbances

IEC 60068-2-67:1995, Environmental testing — Part 2: Tests — Test Cy: Damp heat, steady

IEC 61180:2016, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment

IEC 61810-1, Electromechanical elementary relays — Part 1. General and safety requirements

IEC 61810-7-0, All-or-nothing electrical relays — Tests and Measurements — Part 7-0: Testing
general

3 Terms and definitions

Clause 3 of IEC 61810-7-0 is applicable.
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Terms and definitions related to general terms

breakdown voltage

Voltage at which electric breakdown occurs under specified test conditions, or in use

[SOURCE: IEC 60050-212:1992, 212-11-34]

3.1.3

breakdown time

Time until the breakdown occurs, measured from starting time of applying the test voltage.

NOTE

For more than one sample it is recommended to handle each sample separate
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4 Test procedures

4.1 Purpose

To ensure that the withstand capability of the insulation between specific circuits of the relay or
across open contact(s) is sufficient.

4.2 Procedure
421 Pre-Conditioning

If prescribed, a relay in the new condition shall be subjected to the following preconditioning,
unless other procedures and values are specified:

The preconditioning comprises the tests “dry heat” according IEC 60068-2-2:2007 and “damp
heat” according IEC 60068-2-67:1995.

The test dry heat is carried out in a heat chamber. The air temperature is maintained at 55 °C
with an accuracy of +2 K in the area where the specimens are mounted. The specimens are
kept in the chamber for 48 h.

The test damp heat is carried out in a climatic test cabinet at a relative humidity between 91 %
and 95 %. The air temperature shall be maintained at 25 °C with an accuracy of 5 K in the
area where the specimens are mounted. The specimens are kept in the chamber for 48 h. There
shall be no condensation.

4.2.2 Procedure

The dielectric strength shall be started immediately after the preconditioning and finished
without unnecessary delay. The test voltage specified for a circuit shall be applied to the
respective relay terminals. The a.c. test voltage shall be of sinusoidal waveform having a
frequency of 50 Hz or 60 Hz and may be substituted by a d.c. test voltage of a value equal to
the peak value of the a.c. test voltage. Unless otherwise specified, the test voltage is applied
for 1 min across the insulation or disconnection.

An application time of 1 s is permissible, provided the test voltage value is increased to 110 %
of the rated value. For even shorter periods, the manufacturer shall evaluate an appropriate
value ensuring the same level of dielectric withstand capability. No flashover or breakdown shall
occur. A current of not more than 3 mA is permitted.

Special components which might render the test impractical such as light emitting diodes, free-
wheeling diodes, varistors are disconnected at one pole, or bridged, or removed, as appropriate
to the insulation being tested.

Dielectric strength test equipment and voltage shall be in line with Annex A.

The test procedure shall be carried out at reference ambient conditions according table 2 of
IEC 61810-7-0.

4.3 Conditions to be specified

The conditions to be specified are the following:

a) terminals to which the test voltage shall be applied, selected from the following:
+ terminals of each contact circuit; break contacts shall be opened for this test,

+ all terminals requiring the same test voltage connected and any exposed conductive part
not intended to be electrically connected, the latter being simulated by a foil wrapped
around relays having an insulating enclosure,
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+ terminals of separate windings (bifilar or not),

» all coil terminals requiring the same test voltage connected and all contact circuit
terminals connected together,

+ terminals of separate contact circuits;
b) test voltage or voltages;
c) duration of the test: 1 s or 1 min;

d) reductions for repetition tests, for example for final measurement after an endurance test.
Reductions shall be specified together with such tests;

e) details of the preconditioning, if prescribed,;

f) The time to complete the test shall be indicated in the test report.

5 Evaluation
No flashover or breakdown shall occur.

The test report must state the conditions and the values which confirm or not confirm the
requirements.



