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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 fr st
all national electrotechnical committees (IEC National Committees). The promote
international co-operation on all questions concerning standardization in the e e ields. To
this end and in addition to other activities, IEC publishes International Standa ical Spefifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 8 “IEC
Publication(s)”). Their preparation is entrusted to technical committee ; tjona 3

naga |zat| n comprlsmg

the latter.

IEC itself does net\pro 'de any '8 ofconfgrmity. Independent certification bodies provide conformity
assessment ser q ss/fo IEC marks of conformity. IEC is not responsible for any
services carried oy mde

All users should en e\at€st edition of this publication

No liability shall a tack to direcfors, employees, servants or agents including individual experts and
members of | gees and IEC National Committees for any personal injury, property damage or
other damage of>any oever, whether direct or indirect, or for costs (including legal fees) and

expenses ] G e pbbkication, use of, or reliance upon, this IEC Publication or any other IEC

indispensableMaqr the crrect application of this publication.

Attention is drawn te_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.

This consolidated version of IEC 60947-5-2 consists of the third edition (2007)
[documents 17B/1570/FDIS and 17B/1576/RVD] and its amendment 1 (2012) [documents
17B/1733/CDV and 17B/1774/RVC]. It bears the edition number 3.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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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.

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

The main changes with respect to the previous edition are as follows:
— moaodification of Table 3;

— modifications of voltage dips and voltage interruptions immunity tests, in Table 8;
— moaodification of status of Annex A, now informative.

and controlgear, can be found on the IEC website.

. amendments will
e \|I[EC_ web site under
publicatign. At this date, the

The committee has decided that the contents of the base
remain unchanged until the stability date indicg
"http://webstore.iec.ch” in the data related to the
publication will be

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

QO

« amended.

IMPORTANT — The “colourNpsj logo OR the cover page of this publication indicates
that it contains ur. ed to be useful for the correct understanding
of its contents. - rint this publication using a colour printer.

A\
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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,
figures and annexes, are identified by references to IEC 60947-1, e.g. ¢ ause 7.1.9.3 of
IEC 60947-1 or Annex C of IEC 60947-1.

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

1.1  Scope and object

analogue outputs.
The object of this stan
— definitions; Q
— classification;
— characteristic

— normal sexvice, ™ [ transport conditions;

— tests to vexify 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 2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration
(sinusoidal)

| IEC 60068-2-14:1984 2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

| Amendment-i-{1085)
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IEC 60068-2-27:1987 2008, Environmental testing — Part 2-27: 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 60445:2010, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals, conductor terminations and conductors

Amendment 1:2010

IEC 61000-3-2:2005, Electromagnetic compatibility (EMC) —
harmonic current emissions (equipment input current <16 A pe
Amendment 1:2008
Amendment 2:2009

13 omagnetic¢co v'@".-» imitation—of—volta
nd flickerin ow-voltage Dply-Sy .:--g’@m ated-curren 6-A

patibility (EMC) — Part 4-2: Testing and
mmunity test

tompatibility (EMC) - Part 4-3: Testing and
adio-frequency, electromagnetic field immunity test

4% Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurenme Q ] Electrical fast transient/burst immunity test

measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

Amendment 1 (2004)
Amendment-2(2006)

IEC 61000-4-8:1993 2009, 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

Amendment 1:2009
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IEC 61076-2 (all parts), Connectors for electronic equipment — Product requirements — Part 2:
Circular connectors

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

CISPR 11:2003 2009, Industrial, scientific and medical-{{4SM)—radie-frequency equipment —
Electromagnetic Radio-frequency disturbance characteristics — Limits and methods of
measurement

Arondmonrd 2000

Amendment 2 (2006)
Amendment 1:2010

ISO 630 (all parts), Structural steels
2 Definitions

Clause 2 of IEC 60947-1 applies with the following add

Alphabetical index of definitions References

Adjuster of a proximity switch.................\.....0u 0 2.2.15
Adjuster of a capacitive proximity switch.............\.D 2.2.151
Adjuster of an ultrasonic proximity switgh ... 2.2.15.2
Ambient light for a photoe)écixic proxinity s 24.7
Assured operating distanc 2.3.1.7
Axial approach ........... 2.3.3
Blind zone............Q 2.3.1.3
Break function...... .S 2.4.1.2
Capacitive pro 2.1.1.2
Currents 245
D
D F=TaaT o1 o I 0= U =T G- N P 2.2.5
Differential travel (H .. 2.3.5
Direct operated proxXimity SWItCH ... ..o 2.1.1.6
E
Effective operating distance (S,) .......cooooiiiiiiiiiiiii 2.3.15
Embeddable proximity SWItCh ... 2.2.9
0T = RPN 2.2.12
Excess gain for a photoelectric proximity SWitCh .............ccooiiiiiiiii 2.4.6
F
BB ZOME e s 2.2.4
Frequency of operating CyCle (f) ..o 2.4.3
I
Independent (SNAP) ACHION .. ...iuii e e 2.4.2
Indirect operated proximity SWItCh....... ..o 2.1.1.7

Inductive proxXimity SWItCH ... ... 2.1.1.1
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L
Lateral apPrOaCh ... 2.3.2
M
MaAKE FUNCLION .. e e e e 24.1.1
Make-break, or changeover fUNCLION...........ooiiiiii e 2.4.1.3
Maximum operating diStANCE ..... ... 2.3.1.2.2
Minimum operating diStanNCE ......cuii e 2.3.1.2.1
Minimum operational current (1)) .....oooooeiii 2.4.5.2
N
Neutral density filters ...
No-load supply current (15) .....ooovviiiiiiiiiiii
Non-damping Material ........ccciiiiiii e
Non-embeddable proximity SWitCh ... AND

Non-mechanical magnetic proximity switch

OFF-state current (1) .......ooovvviiiininiiiniiii o o N N N
Operating diStANCES (S) vvvuvreiniieieieiieieie e ene e e e e e N e e e e e e e e en
Operating range () .oooooovvvrviiiiiiiiniieeeeriiiii e A NG e e e
Operation of a proximity switch

Parts of proximity switches.................\¢ ... ¢ 0
Photoelectric proximity switCh..............c..¢ oo N D
Photoelectric proximity switch - type D.

Rated operating

Receiver .......... 2.2.13
Reference axis...... 2.2.2
Reflector............ .\ 2.2.14
Repeat accuragy 2.3.4
Response tim 2.4.1.4
Semiconduttor SWitCRIMG @IEMENT. . ... i 22.1
ST=T 01T oo I = U] =T N PPN 2.2.11
SENSING FANGE (S N o eerrrinieiiiiie e e e e 2.3.1.2
Sound absorbing Material........cc.oieiii 2.2.8
Sound reflecting material...... ... 2.2.7
L] =Y o F= 1o I €= Yo = 2.2.3
Switching element CharaCteriStCS ... c.uuiiiii e 2.4
Switching element fUNCLION ... ..o e e 2.4.1
T
Time delay before availability (t,).......ccccoooiiiiiiiiii 2.4.4
Total DEAM ANQIE e e 2.3.1.4
Turn off time for a photoelectric proximity switch ..., 2.4.1.6
Turn on time for a photoelectric proximity SWitCh............ccocoviiiiiiie 2.4.1.5
U
Ultrasonic proxXimity SWItCH ..o 2.1.1.3
Usable operating diStance (S;) .......ccooeeiiiiiiiiiiii 2.3.1.6
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2.1 Basic definitions

2.1.1
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

2.1.1.2

capacitive proximity switch
a proximity switch producing an electric field within a sensing zopé~and i emigonductor
switching element

2.1.1.3
ultrasonic proximity switch (see Figure 2)

21.1.4.1

type D

diffuse reflective photoe
axial approach t 8
2.1.1.4.2

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

2.1.15

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

2.1.1.6
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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