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National foreword

This Part of BS EN 60255 has been prepared by Technical Committee EPL/94, 
and is the English language version of EN 60255-23:1996, published by the 
European Committee for Electrotechnical Standardization (CENELEC). It is 
identical with IEC 225-23:1994, Electrical relays — Part 23. Contact performance, 
published by the International Electrotechnical Commission. This Part of 
BS EN 60255 supersedes BS 5992-1:1980 which will be withdrawn 
on 1997-06-01. 

A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Cross-references

Publication referred to Corresponding British Standard

IEC 50(191):1990 BS 4778 Quality vocabulary
Part 3 Availability, reliability and maintainability terms
Section 3.2:1991 Glossary of international terms

HD 566 S1:1990 
(IEC 85:1984)

BS 2757:1986 Method for determining the thermal 
classification of electrical insulation

IEC 255-1-00:1975
BS 5992 Electrical relays
Part 2:1980 Specification for all-or-nothing electrical 
relays

IEC 225-5:1977 Part 3:1980 Specification for the insulation testing of 
electrical relays

IEC 255-14:1981 Part 4:1983 Specification for contact loads of preferred 
values used in endurance tests for electrical relay contacts

IEC 255-15:1981 Part 5:1983 Specification for test equipment used in 
endurance tests for electrical relay contacts

IEC 255-19:1983 BS QC 160100:1987 Harmonized system of quality 
assessment for electronic components. Electrical relays. 
Sectional specification: Electromechanical all-or-nothing 
relays

IEC 255-19-1:1983 BS QC 160101:1987 Specification for harmonized system 
of quality assessment for electronic components. Electrical 
relays. Blank detail specification. Electromechanical 
all-or-nothing relays. Test schedules 1, 2, and 3

Summary of pages 
This document comprises a front cover, an inside front cover, pages i and ii, 
the EN title page, pages 2 to 28, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.
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Foreword

The text of the International Standard 
IEC 255-23:1994, prepared by IEC TC 94, 
All-or-nothing electrical relays, was submitted to 
the formal vote and was approved by CENELEC as 
EN 60255-23 on 1996-07-02 without any 
modification.
The following dates were fixed: 

Annexes designated “normative” are part of the 
body of the standard. In this standard, annexes A, 
B, C, D, E and ZA are normative. Annex ZA has been 
added by CENELEC.
Endorsement notice
The text of the International Standard 
IEC 255-23:1994 was approved by CENELEC as a 
European Standard without any modification.
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1 General

1.1 Scope and object
This International Standard is applicable to contact assemblies of relays within the scope of the IEC. It 
covers basic considerations which are, in general, common to all types of relays covered by IEC 255, but 
supplementary requirements may be necessitated by specific designs or application.
It applies only to relays in a new condition.
The object of this standard is to state, for relay contact assemblies:

— definitions of terms used;
— preferred rated values;
— preferred test conditions;
— basic criteria of contact failure;
— assessment of performance data;
— presentation of performance data.

1.2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this International Standard. At the time of publication, the editions indicated were valid. All 
normative documents are subject to revision, and parties to agreements based on this International 
Standard are encouraged to investigate the possibility of applying the most recent editions of the normative 
documents indicated below. Members of IEC and ISO maintain registers of currently valid International 
Standards.
IEC 50(191):1990, International Electrotechnical Vocabulary (IEV) — Chapter 191: Dependability and 
quality of service.
IEC 50(446):1983, International Electrotechnical Vocabulary (IEV) — Chapter 446: Electrical relays.
IEC 50(531):1974, International Electrotechnical Vocabulary (IEV) — Chapter 531: Electronic tubes.
IEC 85:1984, Thermal evaluation and classification of electrical insulation.
IEC 255-1-00:1975, Electrical relays — All-or-nothing electrical relays.
IEC 255-3:1989, Electrical relays — Part 3: Single input energizing quantity measuring relays with 
dependent or independent time.
IEC 255-5:1977, Electrical relays — Part 5: Insulation tests for electrical relays.
IEC 255-7:1991, Electrical relays — Part 7: Test and measurement procedures for electromechanical 
all-or-nothing relays.
IEC 255-14:1981, Electrical relays — Part 14: Endurance tests for electrical relay contacts — Preferred 
values for contact loads.
IEC 255-15:1981, Electrical relays — Part 15: Endurance tests for electrical relay contacts — Specification 
for the characteristics of test equipment.
IEC 255-19:1983, Electrical relays — Part 19: Electromechanical all-or-nothing relays of assessed quality.
IEC 255-19-1:1983, Electrical relays — Part 19: Blank detail specification: Electromechanical 
all-or-nothing relays of assessed quality — Test schedules 1, 2 and 3.
IEC 410:1973, Sampling plans and procedures for inspection by attributes.
IEC 605-6:1986, Equipment reliability testing — Part 6: Tests for the validity of a constant failure rate 
assumption.
IEC 664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1: Principles, 
requirements and tests.
CCITT, Vol. IX:1989, Protection against, interference – Series K Recommendations — Recommendation 
K.17: Tests on power-fed repeaters using solid-state devices in order to check the arrangements for protection 
from external interference.
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2 Definitions
For the purpose of this International Standard, the following definitions shall apply
NOTE For definitions of general terms not defined in this standard, reference should be made to the other parts of IEC 255 and to 
IEC 50.

2.1 
contact circuit (see 2, Figure 1)
the whole of the electrically conductive parts of a relay which are intended to be connected to a given 
external circuit which is to be closed or opened by the relay [IEV 446-16-02 modified]
NOTE A change-over contact involves two contact circuits.

2.2 
contact assembly (see 1, Figure 1)
an assembly of contact members, with their insulation, which close or open their contact circuit by their 
relative movement [IEV 446-16-03]
2.3 
contact member (see 3, Figure 1)
a conductive part of a contact assembly which is electrically isolated from other such parts when the contact 
circuit is open [IEV 446-16-04]
2.4 
contact tip, contact point (see 4, Figure 1)
a conductive part of a contact member designed to co-act with another to close the contact circuit
[IEV 446-16-05 modified]
2.5 
make contact
a contact which is open when the relay is in its unenergized condition and which is closed when the relay 
is in an energized condition
2.6 
break contact
a contact which is closed when the relay is in its unenergized condition and which is open when the relay 
is in an energized condition
2.7 
contact gap
the gap between the contact tips, under specified conditions, when the contact circuit is open
2.8 
contact force
the force which two contact tips exert against each other in the closed position under specified conditions
2.9 
limiting continuous current of a contact circuit1)

the highest value of current (r.m.s. if a.c.) which a previously closed contact circuit is capable of carrying 
continuously under specified conditions
2.10 
limiting short-time current of a contact circuit1)

the highest value of current which a previously closed contact circuit is capable of carrying for a specified 
short period under specified conditions
2.11 
limiting making capacity1)

the highest value of current which a contact assembly is capable of making under specified conditions
2.12 
limiting breaking capacity1)

the highest value of current which a contact assembly is capable of breaking under specified conditions

1) The limiting values (see 2.9, 2.10, 2.11, 2.12 and 2.13) may be greater than the corresponding rated values.

Full document details: BS EN 60255-23:1997

http://www.avadocuments.com/doc/bs-en-60255-23-1997
http://www.avadocuments.com/doc/bs-en-60255-23-1997


EN 60255-23:1996

© BSI 03-1999 5

2.13 
limiting cycling capacity2)

the highest value of current which an output circuit is capable of making and breaking successively under 
specified conditions (voltage, number of cycles, power factor, time constant, etc.) [IEV 446-16-21]
2.14 
bounce
a phenomenon which may occur while a contact circuit is making or breaking and which is characterized 
by the contact tips successively touching and separating before reaching their final condition
[IEV 446-16-22]
2.15 
bounce time
for a contact which is closing (opening) its circuit, the time interval between the instant when the contact 
circuit first closes (opens) and the instant when the circuit is finally closed (opened) [IEV 446-17-13]
2.16 
contact follow; contact over-travel
the further specified movement of the contact tips when making and after they have just touched and while 
they are travelling in the same direction as the moving contact member [IEV 446-16-08]
2.17 
contact wipe
when a contact is making, the relative rubbing movement of contact tips after they have just touched 
[IEV 446-16-09]
the following definitions apply to all-or-nothing relays
2.18 
relay reliability
the probability that a relay can perform a required function under given conditions for a given time interval 
or number of operations
NOTE It is generally assumed that the all-or-nothing relay is able to perform this required function in its initial condition.

2.19 
mean operating time between failures MTBF (abbreviation)
the expectation of the operating time between failures [IEV 191-12-09]
2.20 
cycle-related mean operating time between failures (MTBFc)3)

MTBFc equals the cycle-related mean value µ of the failure distribution
NOTE MTBFc is often used in place of MTBF to define the number of cycles between failures in place of the operating time between 
failures.

2.21 
relay failure rate1) 2 (symbol)
the number of failures relative to the time of service of the relay
NOTE 2 is the reciprocal of MTBF.

2.22 
cycle-related failure rate1) 2c (symbol)

2c is the reciprocal of MTBFc: 

2.23 
electrical endurance
the number of cycles until failure, under specified electrical loading and other operating conditions
NOTE Electrical endurance is preferably stated at confidence level of 60 % or 90 %.

2) The limiting values (see 2.9, 2.10, 2.11, 2.12 and 2.13) may be greater than the corresponding rated values.
3) Terms and definitions are given for restricted use as explained in annex E.

λc
1

MTBFc
--------------------=
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2.24 
relay endurance test
a test carried out over a number of operations to investigate how the properties of a relay are affected by 
the application of stated stresses
2.25 
contact fault due to contact-circuit resistance
the occurrence of a contact fault is assumed when the contact-circuit resistance of a closed contact exceeds 
the maximum value stated in the relevant specification
2.26 
contact fault due to non-opening of the contact circuit
the occurrence of a contact fault due to the fact that the contact does not open is assumed when the 
resistance of an open contact assembly falls below the specified minimum value stated in the relevant 
specification
2.27 
contact failure
the occurrence of a contact failure is assumed when the number of faults due to contact-circuit resistance 
and/or of faults due to non-opening of the contact circuit exceeds the number of faults stated in the relevant 
specification, with reference to a single tested contact
2.28 
relay fault
a temporary malfunction occurring in a relay
NOTE A relay fault persists for only a limited time after which the relay recovers the ability to perform a required function without 
being subject to any corrective maintenance.

2.29 
relay failure
a failure occurring when the relay is permanently unable to carry out its required function
2.30 
relay defect
any deviation of a characteristic of a relay from the requirements
NOTE 1 The requirements may or may not be expressed in the form of a specification.

Figure 1 — Example explaining the terms 2.1 to 2.4
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NOTE 2 A defect may or may not affect the ability of a relay to perform a required function.

2.31 
defective relay
a relay containing one or more defects
2.32 
contact current
the current a relay contact carries before opening or after closing [IEC 255-7:1991, 2.5.1]
2.33 
contact voltage
the voltage between the contact members before closing or after opening [IEC 255-7:1991, 2.5.2]

3 Standard rated and preferred values
Values indicated as preferred have been chosen so as to minimize test conditions and to provide reference 
values for comparison of data.

3.1 Standard rated values

Standard rated values for contact circuits given below are selected from other parts of IEC 255.

3.1.1 Rated voltages

Preferred values:
— d.c.: 12 24 48 60 110 125 220 V;
— a.c.: 12 24 48 110 220 V (r.m.s.).

Other voltages are acceptable but have not been preferred in this standard.

3.1.2 Rated currents

For rated continuous currants, a.c. and d.c.:

or the decimal multiples or submultiples of these figures in amperes. 1, 2 and 5 are preferred values.
For rated making, breaking and cycling capacity, no values are listed.

3.2 Standard preferred values

3.2.1 Frequency of operation

Preferred values:

3.2.2 Duty factor (see IEV 531-18-15)

Unless otherwise stated by the manufacturer, the duty factor referring to the energizing circuits shall 
be 50 %.

3.2.3 Contact-circuit resistance

3.2.3.1 Preferred values in initial condition: maximum 100, 200 or 500 m7, 1, 5, 10 or 50 7.
3.2.3.2 Preferred values during/after tests: maximum 0,5, 1, 10 or 100 7.
3.2.3.3 Preferred value for detecting faults due to non-opening of the contact circuit during tests: 
minimum 100 k7.
3.2.3.4 Voltage for detecting faults due to 
non-opening of the contact circuit during tests.
Preferred values: 5, 6, 12, 24 or 48 V d.c.

1 1,25 1,6 2 2,5 3,15 4 5 6,3 8

cycles per hour:

6 30 – 120 – – 600 – 1 200 1 800 3 600 7 200 – 12 000 – – – – – – – – –

cycles per second:

– – 0,025 – 0,05 0,1 – 0,25 – 0,5 1 2 3 – 5 10 12,5 20 25 30 50 100 200
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