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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL ELEMENTARY RELAYS —
Part 2: Reliability

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cempr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.nmc¢ =
international co-operation on all questions concerning standardization in the electrical and electronic .’eldc To
this end and in addition to other activities, IEC publishes International Standards, Technice' Sy =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove-nmenta. and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cllaborates closely
with the International Organization for Standardization (ISO) in accordance with conaii2''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near’ as ~o<.sible, an international
consensus of opinion on the relevant subjects since each technical comn.'tiee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to €.'s =~ 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 “on: nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial 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 certificatior. bac’es.

All users should ensure that they have the late_* ¢ dition of this publication.

No liability shall attach to IEC or its dire 't~ rs, employees, servants or agents including individual experts and
members of its technical committees a>d I~ "National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. atiy 2 references cited in this publication. Use of the referenced publications is
indispensable for the cori. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard [EC 61810-2 has been prepared by IEC technical committee 94: All-or-
nothing electrical relays.

This thiid edition cancels and replaces the second edition published in 2011. This edition
co.stituts s a technical revision.

Thicedition includes the following significant technical changes with respect to the previous
ecition:

a)
b)
c)
d)

not only graphical but also numerical methods are added;
reduction of number of samples in specified cases;
new subclauses of confidence intervals are added;

the WeiBayes approach is added to facilitate compliance tests (routine test) with lower
effort;
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e) annexes have been restructured into an Annex A for data analysis (normative) and
Annex B (informative) where various examples of the data analysis are given;

f) the former Annex C has been incorporated into the modified Annex B;
g) a new Annex C replaces the old Annex D.

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

FDIS Report on voting

94/415/FDIS 94/418/RVD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2
This International Standard is to be used in conjunction with IEC 61649:2008.

A list of all parts in the IEC 61810 series, published under the general title Elec romechanical
elementary relays, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour insic=e' i\250 on the cover page of this publication indicates
that it contains colours whic.» are considered to be useful for the correct
understanding of its contei*s. Users should therefore print this document using a
colour printer.
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INTRODUCTION

Within the IEC 61810 series of basic standards covering elementary electromechanical relays,
IEC 61810-2 is intended to give requirements and tests permitting the assessment of relay
reliability. All information concerning endurance tests for type testing have been included in
IEC 61810-1.

NOTE According to IEC 61810-1, a specified value for the electrical endurance under specific conditions (e.g.
contact load) is verified by testing 1 or 3 relays. None is allowed to fail. Within this document, a prediction of the
reliability of a relay is performed using statistical evaluation of the measured cycles to failure of a larger number of
relays (generally 10 or more relays).

This document is the base for IEC 61810-2-1 to determine reliability values for relays where
enhanced requirements for the verification of reliability (B;o and B;yp) apply.

The technical committee responsible for dependability has developed IEC 6164¢ dedling with
Weibull-distributed test data. It contains both numerical and graphical methcis 1or the
evaluation of Weibull-distributed data as well as WeiBayes estimation.

On the basis of this basic reliability standard, this document was developel. It comprises test
conditions and an evaluation method to obtain characteristic 1 >liability values for
electromechanical elementary relays. The life of relays as non-rovanoble items is primarily
determined by the number of operations. For this reason, the reliabiitv'is expressed in terms
of mean cycles to failure (MCTF).

Commonly, equipment reliability is calculated from mean time to failure (MTTF) figures. With
the knowledge of the frequency of operation (cycling ra.>) of the relay within a piece of
equipment, it is possible to calculate an effective MT1 = va'ue for the relay in that application.

Such calculated MTTF values for relays can be.wused to calculate respective reliability,
probability of failure, and availability (e.g. MTBF (mean time between failures)) values for
equipment into which these relays are incarporated.

Generally, it is not appropriate to s.at: that a specific MCTF value is “high” or “low”. The
MCTF figures are used to make com,:arutive evaluations between relays with different styles
of design or construction, and as an ‘ndication of product reliability under specific conditions.
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ELECTROMECHANICAL ELEMENTARY RELAYS —

Part 2: Reliability

1 Scope

This part of IEC 61810 covers test conditions and provisions for the evaluation of endurance
tests using appropriate statistical methods to obtain reliability characteristics for relays.

This document applies to electromechanical elementary relays considered as non-i2pa‘red
items (i.e. items which are not repaired after failure).

The lifetime of a relay is usually expressed in number of cycles (CTF). Therafore, whenever
the terms “time” or “duration” are used in IEC 61649, they carry the .meaning “cycles”.
However, with a given frequency of operation, the number of cycles can‘he u«nsformed into
respective times (e.g. times to failure (TTF)).

The failure criteria and the resulting characteristics of elementai * ri:lays describing their
reliability in normal use are specified in this document. A ‘elay failure occurs when the
specified failure criteria are met.

As the failure rate for elementary relays cannot be concideer as constant, particularly due to
wear-out mechanisms, the cycles to failure of tusted items typically show a Weibull
distribution. This document provides numericai arnd graphical methods to calculate
approximate values for the two-parameter Weibu'! drstribution, as well as lower confidence
limits and a method for confirmation of reliability values with the WeiBayes method.

This document does not cover procedurvs or electromechanical elementary relays where
enhanced requirements for the verificaion < f reliability apply.

NOTE 1 Such reliability test procedur2s (re specified in IEC 61810-2-1. In particular, when electromechanical
elementary relays are intended to be in orpurated in safety-related control systems of machinery in accordance
with IEC 62061 and ISO 13849-1, IFC c"#10-2-1 defines procedures for the manufacturer to provide B, values.

NOTE 2 Electromechanical lei. ent.ry relays with forcibly guided (mechanically linked) contacts according to
IEC 61810-3 offer the possibi. ‘v of a high diagnostic coverage according to 4.5.3 of ISO 13849-1:2015.

2 Normative refere’ices

The following documents are referred to in the text in such a way that some or all of their
content conctituces requirements of this document. For dated references, only the edition
cited apnlies. For undated references, the latest edition of the referenced document (including
arv emeandments) applies.

IEC 61649:2008, Weibull analysis

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

3 Terms and definitions

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