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Foreword

The text of the International Standard IEC 60947-5-2:1997, prepared by SC 17B, Low-voltage
switchgear and controlgear, of IEC TC 17, Switchgear and controlgear, together with common
modifications prepared by the Technical Committee CENELEC TC 17B, Low-voltage switchgear
and controlgear including dimensional standardization, was submitted to the Unique
Acceptance Procedure and was approved by CENELEC as EN 60947-5-2 on 1998-10-01.

This European Standard supersedes EN 60947-5-2:1997.

The following dates were fixed:

~ latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 1999-10-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn {dow) 2001-10-01

Annexes designated "normative" are part of the body of the standard.
In this standard, annexes A to E and ZA are normative.
Annex ZA has been added by CENELEC.
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Endorsement notice

The text of the International Standard IEC 60947-5-2:1997 was approved by CENELEC as a
European Standard with agreed common modifications as given below.

COMMON MODIFICATIONS

CONTENTS
Add the title of the following annex :

"Annex ZA Normative references to international publications with their corresponding
European publications.

1 General

1.2 Add the following normative references :

IEC 61000-3-2:1995, Electromagnetic compatibility (EMC) — Part 3: Limits —
Section 2: Limits for harmonic current emissions (equipment input current up to
and including 16 A per phase)

IEC 61000-3-3:1994, Electromagnetic compatibility (EMC) — Part 3: Limits —
Section 3: Limitation of voltage fluctuations and flicker in low-voltage supply
systems for equipment with rated current up to and including 16 A

CISPR 11:1990, Limits and methods of measurement of radio disturbance
characteristics of industrial, scientific and medical (ISM) radio-frequency equipment

7 Constructional and performance requirements
7.1.5 Replace this subclause by the following :
7.1.5 Indicating means
Proximity switches may incorporate one or more colour indicators.

The meaning of the colours shall be :

a) continuous GREEN-:power ON;
b) continuous YELLOW : output ON ;
c) continuous RED": fault

d) any other continuous;colour;oriany colour in flashing mode : other functions
(e.g."short-circuit).
7.1.7.3 Add the following text at the end of this subclause :

For plug-in type proximity switches, the built-in connector shall be in
accordance with annex D (normative).
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Annex ZA (normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and
the publications are listed hereafter. For dated references, subsequent amendments to or
revisions of any of these publications apply to this European Standard only when incorporated
in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendmentsj.

NOTE: When an international publication has been modified by common modifications, indicated by {mod), the
relevant EN/HD applies.

Publication Year Title EN/HD Year

IEC 60050(441) 1984 International Electrotechnical -
Vocabulary (IEV)
Chapter 441: Switchgear, controlgear and

fuses
|EC 60068-2-6 1995 Environmental testing EN 60068-2-6 1995
+ corr. March 1995  Part 2: Tests - Test Fc: Vibration
{sinusoidal)
IEC 60068-2-14 1984 Part 2: Tests - Test N: Change of HD 323.2.14 S2"V 1987
temperature

IEC 60068-2-27 1987 Part 2: Tests - Test Ea and guidance: Shock EN 60068-2-27 1993

IEC 60068-2-30 1980 Part 2: Tests - Test Db and guidance: Damp HD 323.2.30 S3? 1988
heat, cyclic (12 + 12 hour cycle)

IEC 60364 (mod) series  Electrical installations of buildings HD 384 series

IEC 60446 1989% lIdentification of conductors by colours or - -
numerals

IEC 60536 1976 ; "[Classification of electrical and électronic HD 366 S1 1977

equipment with regard to protection against
electric(shock

JEC 60947-1 1996 Low-voltage switchgear and controlgear EN 60947-1 1997

{mod) Part 1: General rules

IEC 60947-5-1 1997 Part 5-1: Control circuit devices and EN 60947-5-1 1997
switching elements - Electromechanical + A11 1997

control circuit devices

1) HD 323.2.14 S2 includes A1:1986 to IEC 60068-2-14,
2) HD 323.2.30 S3 includes A1:1985 to IEC 60068-2-30.
3) IEC 60446:1973is hamonized as HD 324 S1:1977.



Publication

IEC 61000-3-2

IEC 61000-3-3

IEC 61000-4-2

IEC 61000-4-3
{mod}

IEC 61000-4-4

IEC 61020-5-1

CISPR 11 (mod)

ISO 630

1994

1995

1995

1995

1991

1990

1985

Title

Electromagnetic compatibility (EMC)

Part 3-2: Limits - Limits for harmonic
current emissions (equipment input current
up to and including 16 A per phase)

Part 3: Limits

Section 3: Limitation of voltage fluctuations
and flicker in low-voltage supply systems
for equipment with rated current up to and
including 16 A

Part 4-2: Testing and measurement
techniques - Electrostatic discharge
immunity test - Basic EMC publication

Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

Part 4: Testing and measurement
techniques

Section 4: Electrical fast transient/burst
immunity test - Basic EMC publication

Electromechanical switches for use in
electronic equipment

Part 5: Sectional specification for
pushbutton switches

Section 1: Blank detail specification

Limits and methods of measurement of
radio disturbance characteristics of
industrial, scientific and medical (ISM)
radio-frequency equipment

Structural steels - Plates, wide flats, bars,
sections and profiles
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EN/HD

EN 61000-3-2
+ corr. July

EN 61000-3-3
+ corr. July

EN 61000-4-2

EN 61000-4-3

EN 61000-4-4

EN 55011%

4) EN 55011 is superseded by EN 55011:1998, which is based on CISPR 11:1997, mod.

1995
1997

1985
1997

1995

1996

1985

1991
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1)

2)

3)

4)

5)

6)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-2: Control circuit devices and switching elements -
Proximity switches

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national eiectrotechnical committees (IEC Nationai Committees). The object of the 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, the IEC publishes international Standards. 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. The |EC collaborates closely with the International Organization
for Standardization (1SO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of the 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 National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the |IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The |EC shali not be held responsible for identifying any or all such patent rights.

International Standard IEC 60947-5-2 has been prepared by subcommittee 17B: Low-voltage
switchgear and controlgear, of IEC technical committee 17: Switchgear and controlgear.

This second edition replaces the first edition published in 1992, amendments 1 (1994), and 2
(1995).

It should be used in conjunctionywith IEC 60947-5-1,

The text of this standard is based'on the first.edition, amendments 1 and 2 and the following
documents:

FDIS Report on voting
17B/833/FDIS 17B/854/RVD

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

Annexes A, B, C, D and E form an integral part of this standard.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-2: Control circuit devices and switching elements —
Proximity switches

1 General

The provisions of the General Rules in part 1 (IEC 60947-1) are applicable to this standard,
where specifically called for. Genera! Rules clauses and subclauses thus applicable, as well
as tables, figures and appendices, are identified by references to part 1, e.g. subclause
7.1.9.3 of part 1 or annex C of part 1.

Clauses 1 to 8 contain the general requirements. Specific requirements for the various types
of proximity switches are given in annex A.

1.1 Scope and object

This part of IEC 60947 applies to inductive and capacitive proximity switches that sense the
presence of metallic and/or non-metallic objects, ultrasonic proximity switches that sense the
presence of sound reflecting objects and photoelectric proximity switches that sense the
presence of objects.

These proximity switches are self-contained, have semiconductor switching elements(s) and
are intended to be connected to circuits, the rated voltage of which does not exceed 250 V
50 Hz/60 Hz a.c. or 300 V d.c. This Standard is not intended to cover proximity switches with
analogue outputs.

The object of this standard is to state for proximity switches:

— definitions;

—~ classification;

—~ characteristics;

— product information;

—~ normal service, mounting and transport conditions;
-~ constructional and performance requirements;

— tests to verify rated characteristics.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60947. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this part of IEC 60947 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. Members of
IEC and I1SO maintain registers of currently valid International Standards.



60947-5-2 © IEC:1997 -11 -

IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) - Chapter 441:
Switchgear, controlgear and fuses

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12 hour cycle)

IEC 60364 (all parts), Electrical installations of buildings
IEC 60446:1989, Identification of conductors by colours or numerals

IEC 60536:1976, Classification of electrical and electronic equipment with regard to protection
against electric shock

IEC 60947-1:1996, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-5-1:1997, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements —Electromechanical control circuit devices

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test — Basic EMC publication

IEC 61000-4-3:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 3: Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:1995, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 4: Electrical fast transient/burst immunity test — Basic EMC publication

IEC 61020-5-1:1991, Electromechanical switches for use in electronic equipment — Part 5:
Sectional specification for pushbutton switches — Section 1: Blank detail specification

1SO 630: 1995, Struclural steels — Plates, wide flats, bars, sections and profiles
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2 Definitions

Clause 2 of part 1 applies with the following additions:

Alphabetical index of definitions

Adjuster of a proximity switCh .......c.iciiieiii
Adjuster of a capacitive proximity switch.............cccccooi
Adjuster of an ultrasonic proximity switCh.........c..cccoiviiiiiiiniiiinnnnn.
Ambient light for a photoelectric proximity switch ..........ccccccoivveeeeeee, X
Assured operating distance (s;)......ccccoeviiiiiiniiin
AXial @PProaCh oo e e

(2] [137s I.Zo ] 1= N TR
BreaK FUNCH O oottt e et r e e ens

Capacitive proximity switCh..........cooiiiiiiii e,
(O30T (=121 C-J ) Ot

Damping material ........ccooiiiiii e
Differential travel (H) ....coieiiieiiiiii it

Effective operating distance (s;).........ccccooviniiiiiiiiii
Embeddable proximity SWitCh.............coriiiiiiii e
Bt er . e
Excess gain for a photoelectric proximity switch..........cccc..ocovnii,

|3 (=131 1 [ T PSSO PPRP
Frequency of operating cycle () ......cccceeriimmiiiiiiinin e,

Independent (snap) action .......coccoviiiiiiii
Inductive proximity switchala.. S LA N LR AL LR L I R L L

Lateral approach .........cc......occ.. ettt ettt eeeeeeertettereeee————a——————ertrrann

MaKe FUNCHION ... taraorom s s s memmar s e s ey s i eme g ryoraeenaeass
Make-break, or changeover function ......c.ccoovveceiiiiiiieiinneccieeeneeeennnn.
Maximum operating distance .........c..cooouiiiiiiii
Minimum operating distance ..............ccooiiiiiiiiii
Minimum operational current (/) .....ccocvviiiiniiiiiiii

No-load supply current (/g).....cccovviiiimiiiininii e,
Non-damping material ........cccooviiiiiiii e,
Non-embeddable proximity switCh.........ccccoooiveiiiiiiiiiiiieiie e,

......................
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