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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electrical relays —
Tests and measurements

Part 7-20: Mechanical endurance

FOREWORD

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.

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 I[EC 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
94/788/CD 94/867/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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This International Standard is to be used in conjunction with IEC 61810-1:2015.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.
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Electrical relays —
Tests and measurements

Part 7-20: Mechanical endurance

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 mechanical endurance.

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 61810-1:2015, Electromechanical elementary relays — Part 1: General and safety
requirements

IEC 61810-7-0, Electrical relays — Tests and Measurements — Part 7-0: Testing — General and
Guidance

IEC 61810-7-6, Electrical relays — Tests and Measurements — Part 7-6: Contact-circuit
resistance (or voltage drop)

IEC 61810-7-7, Electrical relays — Tests and Measurements — Part 7-7: Functional tests

IEC 61810-7-45, Electrical relays — Tests and Measurements — Part 7-45: Maximum frequency
of operation



101

102

103
104

105

3 IEC 61810-7-

3 Term of definition

For the purpose of this document,
EC 61810-7-0 apply.
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the terms and definitions given

in Clause 3 of
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4 Test procedure

4.1 Purpose

To assess the mechanical performance of relays under specified energization conditions over
an extended number of cycles.

NOTE The mechanical endurance has no linkage to any electrical endurance. However, any performed electrical
endurance could be be assests as an mechanical endurance.

4.2 Procedure

The relay shall be energized with the rated coil voltage or an appropriate value within the rated
coil voltage range or operative range and the test shall be conducted at ambient room
temperature or as otherwise specified.

Unless otherwise specified, the mechanical endurance shall be performed with nominal coil
voltage.

For alternate current coil driven relays - the switching action shall not be synchronous with the
source of the monitoring circuit. The frequency of operation shall be as specified; the relay shall
attain both - the operate and release/reset condition - within one cycle.

4.21 Method 1: Continuous checking
4211 With monitoring contact load

The mechanical operation of the relay shall be monitored electrically, using a contact load as
specified. The contact load chosen shall ensure reliable monitoring of the performed cycles,
while not causing a level of wear of the contact points that might devalue the test.

It is permitted all contacts of the same type of the relay permitted to be connected in parallel or
as specifies by standards or the manufacturer.

NOTE The single contact monitoring will gain possible more information for product development reason and is up
to the manufacturer.

4.21.2 With other monitoring

The usage of other monitoring methods like using the coil current curve or sensors is permitted.
The reliable monitoring of the performed cycle shall be ensured.

4.2.2 Method 2: Intermediate checking

After each 20 % of the mechanical endurance specified, intermediate measurements shall be
made as specified by the manufacturer.

4.3 Conditions to be specified

In general, valid are the influence quantities in accordance to IEC 61810-7-0, 202X, Clause 4.4.

The conditions to be specified are the following:

Q

method 1 or 2;

O

mounting conditions;

Q O

)
)
) energization value;
) ambient conditions;
)

D

total number of cycles or test duration for each contact and number of contacts to be tested
simultaneously or not;
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f) number of cycles per hour and duty factor;
g) monitoring voltage and current, if applicable;
h) Contact configuration in case of multipole relays;

5 Evaluation

51.1 Number of cycles
51.1.1 Method 1: Continuous checking
At any time during the test, the accumulated number of malfunctions shall not exceed 0,1% of

the number of cycles performed until this time, or a percentage specified by the manufacturer or defined
in a detailed specification

5.1.1.2 Method 2: Intermediate checking

The measured intermediate parameters shall in accordance to IEC 61810-7-6 and IEC 61810-
7-7 within the limits defined by the manufacturer product specification at any intermediate
checking during the endurance test

5.1.2 Visual inspection

Subsequently for all relays a visual inspection shall verify the mechanical integrity of the relays.
For this purpose, it may be necessary to open the relays. Parts which are necessary for the
proper function of the relay, or any safety related parts, which are loose and/or broken shall be
considered a failure.

NOTE Safety related are defined as parts to ensure creepages and clearances as well protection against electrical
shock and requirement on solid insulation.

51.3 Final measurement

Any other measurement, if required or specified.



