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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for s{andard at|on comprising
all national electrotechnical committees (IEC National Committees). The obj&ct of to promote
international co-operation on all questions concerning standardization in the elegth A
this end and in addition to other activities, IEC publishes International Stanfards)\Technicak Spesifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides 8 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an iQ A interested
in the subject dealt with may participate in this preparatory work ) ental and non-
governmental organizations liaising with the IEC also participate in (o)) borates closely
with the International Organization for Standardization (ISO) in N \

agreement between the two organizations.

sittees undertake to apply IEC Publications
transparently to the maximum extent possjble 8 al and regional publications. Any divergence
between any IEC Publicatio g 2Spo regional publication shall be clearly indicated in
the latter.

All users should 2 st edition of this publication.

No liability shall atta
members of its tech ¢ € National Committees for any personal injury, property damage or
other damage of(an Q S whether direct or indirect, or for costs (including legal fees) and
expenses arising Qut ‘of ication; use of, or reliance upon, this IEC Publication or any other IEC

patent rights. C shalNnot be held responsible for identifying any or all such patent rights.

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

This third edition cancels and replaces the second edition published in 1997, amendment 1
(1999) and amendment 2 (2003).

The document 17B/1570/FDIS, circulated to the National Committees as Amendment 3, led to
the publication of the new edition.

The text of this standard is based on the second edition, its amendment 1, amendment 2 and
on the following documents:

FDIS Report on voting
17B/1570/FDIS 17B/1576/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.
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The main changes with respect to the previous edition are as follows:

— modification of Table 3;
— modifications of voltage dips and voltage interruptions immunity tests, in Table 8;

— modification of status of Annex A, now informative.

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

A list of all the parts in the IEC 60947 series, under the general title Low-voltage switchgear
and controlgear, can be found on the IEC website.

ed until the
e data

The committee has decided that the contents of this publication will rems
maintenance result date indicated on the IEC web site under “http://%
related to the specific publication. At this date, the publication wi

* reconfirmed;
+ withdrawn;
* replaced by a revised edition, or

@@
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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 IEC 60947-1 are applicable to this—standard, where
specifically called for. General rules clauses and subclauses thus applicable, as™\well as tables,

IEC 60947-1 or Annex C of IEC 60947-1.

Clauses 1 to 8 contain the general requirements. Specific requiy
proximity switches are given in Annex A.

1.1  Scope and object

of metallic and/or non-metallic objects,
sound reflecting objects, photoelectrig
and non-mechanical magnetic proximi
magnetic field.

These proximity switches are self- cont ined, N onductor switching elements(s) and
S oltage of which does not exceed 250 V

analogue outputs.

The object of thi@nd

— definitions;

— classificatign;
— characte

— normal 2, M g and transport conditions;
— constructionahka berformance requirements;

— tests to verify rated characteristics.

1.2 Normative references

The following referenced documents are indispensable for the application 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(441):1984, International Electrotechnical Vocabulary (IEV) — Chapter 441:
Switchgear, controlgear and fuses
Amendment 1 (2000)

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
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Amendment 1 (1986)
IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60364 (all parts), Low-voltage electrical installations

IEC 60446:2007, Basic and safety principles for man-machine interface, marking and
identification — Identification of conductors by colours or numerals

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: Gghe

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) — Part

Amendment 1 (2001)
Amendment 2 (2005)

IEC 61000-4-2:1995, Electromagnetis Part 4-2: Testing and

Amendment 1 (1998)
Amendment 2 (2000)

— Part 4-3: Testing and

IEC 61000-4-4:2 B — Part 4-4: Testing and
measurement techwigus

IEC 61000-4-6:20Q — Part 4-6: Testing and
measurement/techi qunity to conducted disturbances, induced by radio-frequency

IEC 61000-4-8:199 Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test
Amendment 1 (2000)

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low-frequency immunity tests

IEC 61140:2001, Protection against electric shock — Common aspects for installation and
equipment
Amendment 1 (2004)

CISPR 11:2003, Industrial, scientific and medical (ISM) radio-frequency equipment -
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Electromagnetic disturbance characteristics — Limits and methods of measurement

Amendment 1 (2004)
Amendment 2 (2006)

ISO 630:1995, Structural steels — Plates, wide flats, bars, sections and profiles
Amendment 1 (2003)

2 Definitions

Clause 2 of IEC 60947-1 applies with the following additions:

Alphabetical index of definitions References

Adjuster of a proximity switCh ... G NG 2.2.15
Adjuster of a capacitive proximity switch...............cooo S A D .2.15.1
Adjuster of an ultrasonic proximity switch ...............cooi i G N M e e Y .2.15.2
Ambient light for a photoelectric proximity switch 247
Assured operating distance (s;) 2.3.1.7
Axial approach .........ccooviiiiiiii e fo 2.3.3
Blind zone ..o K NG 2.3.1.3
Break function...........ooo NG NG 2.4.1.2
Capacitive proximity switch 2.1.1.2
Currents (/) cooveveeeeiiin 2.4.5
Damping materi 2.2.5
Differential trav 2.3.5
Direct operated pro 2.1.1.6
Effective operéating dista 2.3.1.5
Embeddable groximi 229
Emitter. /.. 5\ 2.2.12
Excess gain forg phots 2.4.6
IO ZOM i 224
Frequency of operating CycCle (£) ... 2.4.3
I
Independent (SNAP) ACHiON ...t 2.4.2
Indirect operated proximity SWitCh...... ... 21.1.7
Inductive proximity SWItCh...... ... 2111
L
Lateral @apPrOaCh .. .. 2.3.2
M
MaKe fUNCHION ..o e 2411
Make-break, or changeover function...............cooiiiiii 2.4.1.3
Maximum operating diStanCe ... ..o 2.3.1.2.2
Minimum operating diStanCe..... ... 2.3.1.21
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Minimum operational current (/) ....ccooooiiiiiiiiiiii 2.4.5.2
N

Neutral density fillers ... 2.1.1.8

No-load supply current (/) ..o 2453

Non-damping material ........ ..o 2.2.6

Non-embeddable proximity swWitCh ... 2.2.10

Non-mechanical magnetic proximity switCh...............oooi e, 21.1.5

OFF-state current (/) ...
Operating diStanCeS (8) ..uuiiuuiii i
Operating range () .-...oooveremmiiie e
Operation of a proximity sSwWitCh ...,

Parts of proximity switches ... NG N D

Photoelectric proximity switCh...........ooooiiii i e e e N e
Photoelectric proximity switch - type D
Photoelectric proximity switch - type R
Photoelectric proximity switch - type T
Proximity switch (IEV 441-14-51) . ..ccciiiiiiiiiiiiici el 0 G o e s e eieeneens

Rated operating distance (s,))
ReECEIVEN ... NG
Reference axis........coovvvieiiiiiii NG
Reflector.....cooovviiviiiii e,

Repeat accuracy (R) ........,
Response time proximity

Semiconductor 2.2.1
Sensing face..... 2.2.11
Sensing range (sy)" 2.3.1.2
Sound absorbing p 2.2.8
Sound reflecting mate 2.2.7
Standard targe 223
Switching element 2.4
Switching 2.4.1

Time delay before ) e 244

Total beam angle ... 2.3.14

Turn off time for a photoelectric proximity switch ..o, 2.4.1.6

Turn on time for a photoelectric proximity switch................o 2415
u

Ultrasonic proximity SWIitCh ..o 2.1.1.3

Usable operating distance (S;) .......ccccoeviiiiiiiiiiiiiiii 2.3.1.6
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2.1 Basic definitions

211
proximity switch
a position switch which is operated without mechanical contact with the moving part

[IEV 441-14-51] 1

21.1.1

inductive proximity switch
a proximity switch producing an electromagnetic field within a sensing zone and having a
semiconductor switching element

21.1.2

capacitive proximity switch
a proximity switch producing an electric field within a sensing zone 3 inNg emieonductor
switching element

21.1.3
ultrasonic proximity switch (see Figure 2)

21.1.41
type D

diffuse reflective photoe
axial approach t &
21.1.4.2

type R
retroreflective

through beam photoelectric proximity switch which is indirectly operated through lateral
approach of its reference axis between emitter and receiver by a defined object

2115

non-mechanical magnetic proximity switch

proximity switch which senses the presence of a magnetic field and has a semiconductor
switching element and no moving parts in the sensing element

21.1.6
direct operated proximity switch
proximity switch which detects its target without the use of an external means, e.g. a reflector

1 See IEC 60050(441).
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