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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

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

FOREWORD

1) 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 y 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.

6) All users should 2 st edition of this publication.

7) 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.

onductor switching elements(s) and
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

Full document details: IEC 60947-5-2 2007
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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

— Part 4-4: Testing and

IEC 61000-4-4:2 E
measurement techwigye

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 eddiyeuments

Document Sharing Hub
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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 ... K N 2.3.1.3

Break function ... 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

2.1.1.6

2315

2.2.9

2.2.12

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 ... G
Reference axis........coooviiiiiiii NG
Reflector.....cooovviiiiiiii

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
Documents
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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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211.7
indirect operated proximity switch
proximity switch which detects its target with the use of an external means, e.g. a reflector

21.1.8
neutral density filters
filters which uniformly attenuate the intensity of light over a broad spectral range

NOTE Attenuation is accomplished by using either a light-absorbing glass or a thin-film metal coating that
combines absorption and reflection.

2.2 Parts of a proximity switch

2.21

semiconductor switching element
an element designed to switch the current of an electric circuit by ¢
semiconductor

2.2.2
Reference axis

2.2.2.1
reference axis for inductive, capacitive,
proximity switches

nHetic and ultrasonic

lenses (see Figure 1)

2.2.2.3
reference axis f

an axis perpendi
2.2.3

standard targe

a specified db
sensing dista

224
free zone
a volume around the”proximity switch which is kept free from any material capable of affecting
the characteristics of the proximity switch

225
damping material
a material which has an influence on the characteristics of a proximity switch

2.2.6
non-damping material
a material which has negligible influence on the characteristics of a proximity switch

227
sound-reflecting material
a material which reflects the ultrasound waves and gives detectable echoes
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2.2.8

sound-absorbing material

a material with negligible reflecting characteristics for ultrasound waves which gives no
detectable echo

229

embeddable proximity switch

a proximity switch is "embeddable" when any damping material can be placed around the
sensing face plane without influencing its characteristics

2210

non-embeddable proximity switch

a proximity switch is "non-embeddable" when a specified free zone arou ensing face is
necessary in order to maintain its characteristics

2.2.11
Sensing face

22111
sensing face of an inductive proximity switch

2.2.11.2
sensing face of a capacitive proximi
a surface of the proximity switch throug

2.2.11.3

2.2.11.4

sensing face of axwo

a surface of the '
2.2.12

emitter

the light sourg

2.2.13
receiver
the detector, len
emitter

d\necessary circuitry to monitor the presence of the light beam from the

2.2.14

reflector

a specified device used to reflect light back to the receiver for type R photoelectric proximity
switches

2.2.15
Adjuster

2.2.151

adjuster of a capacitive proximity switch

a part of capacitive proximity switch used to set the operating distance. Its use compensates
for influence due to target material, transmission medium and installation (mounting) conditions
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2.2.15.2

adjuster of an ultrasonic or a photoelectric proximity switch

a part of an ultrasonic or a photoelectric proximity switch used to set the operating distance
within the sensing range

2.3 Operation of a proximity switch

231

operating distances (s)

a distance at which the target approaching the sensing face along the reference axis causes
the output signal to change

2311

rated operating distance (s,))
the rated operating distance is a conventional quantity used t
distances. It does not take into account either manufacturing toler
external conditions such as voltage and temperature

2.3.1.2
sensing range (s )
the range within which the operating distance may be/adjusted

2.3.1.21
minimum operating distance
the lower limit of the specified sensing ra g ic or ghotoelectric proximity switch

2.3.1.2.2
maximum operating dista

2.3.1.3

blind zone <>
the zone between 8 e minimum operating distance, where no object can
be detected

2314
total beam angle
the solig at e reference axis of an ultrasonic proximity switch, where the sound
level drop

Documents

Document Sharing Hub

Full document details: IEC 60947-5-2 2007


http://www.avadocuments.com/doc/iec-60947-5-2-2007
http://www.avadocuments.com/doc/iec-60947-5-2-2007

- 16 - 60947-5-2 © IEC:2007

) Reference axis )
Emitter — Receiver

o

IEC 2934/03

Figure 1a - Type T, emitter and receiver - Through beam photoelectric

Reference axis

Emitter and
receiver

Reflector
———————|

. I
Blind zone —g] - o -

for reflector

Figure 1b - Type R, emitter-receiver and reflector - Retroreflective photoelectkic

Referenci@ii A
Emltte_r and 2N ®jic\t>
receiver

A Y
Blind zone —m=|
for object
s IEC 2936/03
‘ emi e jéct - Diffuse reflective photoelectric

Figure 1 -8 in ange of photoelectric proximity switches
{} 1.3 and 8.4)
2315
effective operati 3
the operating” di mdividual proximity switch, measured at stated temperature,
voltage and

2.31.6
usable operating distance (s;)
the operating distaheg of an individual proximity switch, measured under specified conditions
231.7

assured operating distance (s,)

the distance from the sensing face within which the correct operation of the proximity switch
under specified conditions is assured

2.3.1.8

operating range (r,)

range within which a lateral approach of the target causes the output signal of a through beam
or retroreflective proximity switch to change

2.3.2
lateral approach
the approach of the target perpendicular to the reference axis
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233
axial approach
the approach of the target with its centre maintained on the reference axis

234
repeat accuracy (R)
the value of variation of the effective operating distance (s,) under specified conditions

235

differential travel (H)

the distance between the operating point when the target approaches the proximity switch and
the release point when the target moves away

2.4 Switching element characteristics

241
switching element function

2411

make function

a make function causes load current to flow when a
flow when a target is not detected

and™oad current not to

2.4.1.2

break function
a break function causes load current not
flow when a target is not detected

Is detected and load current to

2413
make-break, of changgove
a switching element combjnatic ich one make function and one break function

241.4
response time for a
the time required A

the time reguiretdhfor\thesswitching element to respond after the target enters the sensing range
with excess gain of 2 {see 2.4.6)

241.6

turn off time for a photoelectric proximity switch

the time required for the switching element to respond after the target exits the sensing range
with excess gain of 0,5 (see 2.4.6)

242
independent (snap) action
a switching element function substantially independent from the velocity of the target

243
frequency of operating cycles (f)
number of operating cycles performed by a proximity switch during a specified period of time

244
time delay before availability (t,)
the time delay before availability is the time between the switching on of the supnly Qﬂments
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the instant at which the proximity switch becomes ready to operate correctly

245
Currents (/)

2451
off-state current (/)
the current which flows through the load circuit of the proximity switch in the OFF-state

245.2
minimum operational current (/)
the current which is necessary to maintain ON-state conduction of the switching element

2453
no-load supply current (/)

the current drawn by a three or four-terminal proximity switch ¢ p en not
connected to a load

24.6

excess gain for a photoelectric proximity switch

the ratio of the light received by the photoelectric p i g the light required to

operate the photoelectric proximity switch

24.7

Total beam
angle

Reference axis

%

Effective operating
distance (sr)

Maximum operating distance

IEC 888/92

Figure 2 — Ultrasonic proximity switch operating distances
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3 Classification

Proximity switches shall be classified according to various characteristics as shown in Table 1.
It is recommended that their dimensions are in accordance with those listed in Annex A.

3.1 Classification according to sensing means

In this standard the sensing means is designated by a capital letter in the first position.

3.2 Classification according to the mechanical installation

The mechanical installation is designated by one digit in the second positi

3.3 Classification according to the construction form and size

etter” and two

The characteristic a proximity switch shall be stated in the following terms.

— Operating conditions (4.2)
— Rated and limiting values (4.3)
Rated voltages (4.3.1)
Currents (4.3.2)
Rated supply frequency (4.3.3)
Frequency of operating cycles (4.3.4)
Normal load and abnormal load characteristics (4.3.5)
Short-circuit characteristics (4.3.6)
— Utilization categories for the switching element (4.4).
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411 Operation of an inductive or capacitive proximity switch

The output signal is determined by the presence or absence of a designated object in the
electromagnetic or electric field which absorbs or alters energy radiated from the sensing face.

4.1.2 Operation of an ultrasonic proximity switch

The output signal is determined by the presence or absence of a designated object in the
sensing zone which reflects ultrasound energy radiated from the sensing face.

4.1.3 Operation of a photoelectric proximity switch

The output signal is determined by the presence or absence of a designated object that either

reflects or interrupts visible or invisible light radiated from the emitter.

NOTE Many manufacturers of photoelectric proximity switches have traditiona inology “light-
operated” and “dark-operated”. In this case, if the presence of light at the receiver ca o
in ON state then the device is called “light-operated”, and if the presence of<
to be in OFF state, then the device is called “dark-operated”.

4.1.4 Operation of a magnetic proximity switch

The output signal is determined by the presence ¢ ¢ gnated object, which
produces a change in a magnetic field within the 3 i

4.2 Operating conditions
4.21 Operating distance (s) of ing

The relationship between the\operati

4211 Rated operating ©

Rated operating@nc

4.2.2 Operating\¢

©S arespe

4.2.3 Operating distance(s) of a photoelectric proximity switch
4.2.3.1 Sensing range (sq)

For photoelectric proximity switches type D, the operating distances are given as the sensing
range (sy).

4.2.3.2 Operating range (r,)

For photoelectric proximity switches type T and R, the operating distances are given as the
operating range (r,).
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Reference axis
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IEC 889/92

Figure 3 — Relationship between g ati istances of inductive
and capacitive proximity swi 2. .2.1.3 and 8.4.1)

i
| Standard target |

Blind zone

Sensing face

Ultrasonic proximity
switch

IEC 890/92

Figure 4 — Relationship between operating distances of ultrasonic proximity
switches (see 4.2.2,7.2.1.3 and 8.4.1)
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4.3 Rated and limiting values for the proximity switch and switching element(s)
4.3.1 Voltages

The proximity switch and its switching element(s) are defined by the following rated voltages:

4.3.1.1 Rated operational voltage (U,)

The rated operational voltage (U,) (or range) shall not exceed 250 V a.c. or 300 V d.c.

NOTE The manufacturer may state a range between the limiting values which include all the tolerances of U,, this
range shall be designated Ug.

The relationship between U, and Ug is shown below:

IEC 891/92

For proximity swj i d operational voltage shall be considered to be the rated
insulation voltag

withstand voltage (U,

imp)

4.3.1.4
The voltage dropdis thg voltage measured across the active output of the proximity switch when

carrying the operatiofal current flows under specified conditions. The values are specified
in7.2.1.15.

4.3.2 Currents

The proximity switch and its switching element are defined by the following currents.

4.3.2.1 Rated operational current (/)

See 7.2.1.11.

4.3.2.2 Minimum operational current (/)

See 7.2.1.12.
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4.3.2.3 OFF-state current (/)

See 7.2.1.13.

4.3.2.4 No-load supply current (/)

The no-load supply current of a three- or four-terminal proximity switch shall be stated by the
manufacturer.

4.3.3 Rated supply frequency

The rated supply frequency shall be 50 Hz and/or 60 Hz.

4.3.4 Frequency of operating cycles (f)

The frequency of operating cycles shall be in accordance with the
by the manufacturer.

4.3.5 Normal load and abnormal load characteristic

4.3.5.1 Rated making and breaking capacities ang
under normal conditions

A switching element shall comply with

NOTE For a switc 1@- e
a making and breaking gapaci

The ratéd_conditional shoxt-circuit current of a proximity switch is 100 A prospective. The
i hall with

4.4  Utilization categories for the switching element
The utilization categories as given in Table 2 are considered standard. Any other type of

application shall be based on agreement, between manufacturer and user, but information
given in manufacturer's catalogue or tender may constitute such an agreement.
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Table 2 — Utilization categories for switching elements

Kind of current Category Typical applications

Alternating current AC-12 Control of resistive loads and solid state loads with
optical isolation

AC-140 Control of small electromagnetic loads with holding
(closed) current <0,2 A:

e.g. contactor relays

Direct current DC-12 Control of resistive loads and solid state loads with
optical isolation

DC-13 Control of electromagnets L~

5 Product information

5.1 Nature of information — Identification

The following information shall be given by the manufactur

a) The manufacturer's name or trade mark.
b) A type designation or other marking which mak

f) Rated insulation vo
g) Rated impuI@h
h) IP code (see 7. N

j) Type and ings\of short-circuit protective device (see 7.2.5).
k) Rated conditiona rt-ciccuit current (see 4.3.6.1).
I) Electfo tibility (EMC) (see 7.2.6).

o) Differential travel’(see 7.2.1.5).

p) Frequency of operating cycles (see 7.2.1.6).

r) Minimum operational current (see 7.2.1.12).

s) OFF-state current (see 7.2.1.13).

t) No-load supply current (see 4.3.2.4).

u) Voltage drop (see 7.2.1.15).

v) Switching element function (see 2.4.1).

w) Mounting application, embeddable or non-embeddable (see 2.2.9 and 2.2.10).
x) Physical dimensions (see 7.3).

y) Excess gain (see 7.2.1.10).
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5.2 Marking
5.21 General

Marking of data under a) and b) of 5.1 is mandatory on the nameplate or marked on the body of
the proximity switch in order to permit the complete information to be obtained from the
manufacturer.

Cylindrical proximity switches of 12 mm or smaller body diameter may provide this marking on
the cord or on a tag permanently attached to the cord, located no further than 100 mm from the
body of the device.

Marking shall be indelible and easily legible, and shall not be placed
removable in service.

parts normally

Data under c) to y) when not included on the proximity switch ded in the

manufacturer's literature.

5.2.2 Terminal identification and marking

Subclause 7.1.7.4 applies.

5.2.3 Functional markings

The above documents
any. <>

NOTE If the conditions™for operation differ from those given in this standard, the user shall state the deviations
from the standard conditions and consult the manufacturer on the suitability for use under such conditions.

6.1.1 Ambient air temperature

6.1.1.1 Inductive, capacitive, non-mechanical magnetic and ultrasonic
proximity switches

These proximity switches shall operate between the ambient temperatures of —25 °C to +70 °C.

The operating characteristics shall be maintained over the permissible range of ambient
temperature.

NOTE For ultrasonic proximity switches, due to the fact that the speed of sound is dependent upon air
temperature, the operating distance may change by 0,17 % per kelvin.
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6.1.1.2 Photoelectric proximity switch
Photoelectric proximity switches shall operate between the ambient temperatures of -5 °C

to +55 °C. The operating characteristics shall be maintained over the permissible range of
ambient temperature.

6.1.2 Altitude

Subclause 6.1.2 of IEC 60947-1 applies.

6.1.3 Climatic conditions

6.1.3.1 Humidity

The relative humidity (RH) of the air shall not exceed 50 % at 70 °C.
are permitted at lower temperatures, e.g. 90 % at +20 °C.

100 % RH at 54 °C).

6.1.3.2 Pollution degree

during transport and ¢
defined in 6.1.

6.3 Mounting@

Mounting dimensio

71 Constru
711 Materials

Materials shall be suitable for the particular application and shall enable the equipment to
comply with the relevant test requirements.

Special attention shall be called to flame and humidity resisting qualities, and to the necessity
to protect certain insulating materials against humidity.

NOTE Requirements are under consideration.

7.1.2 Current-carrying parts and their connections

Current-carrying parts shall have the necessary mechanical strength and current-carrying
capacity for their intended use.
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For electrical connections, no contact pressure shall be transmitted through insulating material
other than ceramic or other material with characteristics not less suitable, unless there is
sufficient resiliency in the metallic parts to compensate for any possible shrinkage or yielding of
the insulation material.

71.3 Clearances and creepage distances

Subclause 7.1.4 of IEC 60947-1 applies.

71.4 Actuation

Proximity switches are tested for operation by the presence or absence of tandard target,
the characteristics of which are specified in 8.3.2.1.

7.1.5 Vacant
7.1.6 Vacant

71.7 Terminals

71.71 Constructional requirements
Subclause 7.1.8.1 of IEC 60947-1 appljes,
7.1.7.2 Connecting capacity

7.1.7.3 Connection mea

Subclause 7.1.8.3 of |

Proximity switche
connecting leads

Proximity switche
according to Table 3

th integral connecting leads shall have wires identified with colours

Proximity switches with terminal connections shall be identified according to Table 3.
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Table 3 — Connection and wiring identification

Type Function Wire Wire colour Terminal
number P: ¢ d

2 terminals a.c. NO (make) Any colour @
and except
NC (break) Yellow,
2 terminals d.c. Green or
unpolarized NO/NC Green and yellow
programmable
+ Brown
2 terminals NO (make) - Blue
d.c.
polarized + Brown
NC (break) N Biie (\\
+ Brown

NO (make)

- Blu
3 terminals Output Blgk\
d.c.

N\

polarized ’ n
NC (break) - B
Output ack
. own
3 terminals a.c. NO (make) \}7 Bl \>

and Outppt /‘Qlack

3 terminals a.c./ d.c. N\ < KB)O

polarized NC (break) Blu
N tp ck

+ Brown
4 terminals d.c. Change over - Blue
polarized (mak eak) O put Black
r\ NCroudpug White

+

\j Brown

O NOONDW= |[NBwa [N [ Dwa [ Nw = .hé N [ QU I ORI R I N

- Blue
N utput Black
8 poles M12 conn's output White
d.c. Not defined Grey
polarized 9 Not defined Pink
Not defined Violet
GND Orange ©
/\ Screen Screen f
a Itis omwen eﬁqat othM are of the same colour.
b Termi for a.c. proximity switches and proximity switches using three terminals 8 mm
connector)shall be\the same as integral connector pin numbers.
€ For proximity switches with four or eight terminals d.c. having special functions, terminals 2 or 4 may be
used for functions other than outputs. In this case, the manufacturer shall give a clear indication of the
wire colour and functionality.
d

For proximity switches with four terminals d.c., terminals 2 or 4 may be used for output combinations other
than those shown in this table. In this case, the manufacturer shall give a clear indication of the function of
each terminal.

For connectors without screen connection.

For connectors with screen connection.

9  Recommended colour coding. The manufacturer shall state the actual wire colours used in the information
for use.

The bi-colour of green-and-yellow (green/yellow) shall be used only to identify the protective
conductor (IEC 60446). To maintain historic integrity of earth security, the colour green shall
not be used for any other purpose than to identify the protective earth conductor.
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7.1.8 Vacant
7.1.9 Provisions for protective earthing
7.1.9.1 Constructional requirements

Subclause 7.1.10.1 of IEC 60947-1 applies with the following addition.

NOTE 1 For proximity switches having class Il insulation, the outside metal enclosure is not required to be
connected to the protective earth terminal (see IEC 61140).

NOTE 2 Proximity switches with maximum rated voltages not exceeding either 50 V a.c. or 120 V d.c. need no
provision for protective earthing.

Consideration must be given to the safety insulation of the supply and its t er (if any) in
accordance with the installation rules (see IEC 60364).

7.1.9.2 Protective earth terminal

Subclause 7.1.10.2 of IEC 60947-1 applies.

7.1.9.3 Protective earth terminal marking and id

Subclause 7.1.10.3 of IEC 60947-1 applies.

7.1.10 Degree of protection

minimum P65 protection, except for photoelectric s hes which shall have minimum [IP54
protection and shall be verified according t

7.1.11 Requir

See Annex C.

7.2 Performancefequirements

The following requirements apply to clean new equipment.

7.21 Operating conditions
7.21.1 General

The equipment shall be mounted in accordance with the instructions given in the relevant
specification sheet (Annex A) or by the manufacturer.

For the tests of 7.2.1.3 through 7.2.1.6 the load shall be adjusted to provide 0,2 /.
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7.21.2 Operating limits
The proximity switch shall operate satisfactorily

a) between 85 % and 110 % of U,, or
b) between 85 % Ug in and 110 % of Ug a5 OF
c) over the range Ug.

For d.c., the value of the ripple voltage (peak to peak) shall not exceed 0,1 U, (see 4.3.1.1).

7.21.3 Operating distances

The operating distances are measured according to 8.4. The operating_(d es are stated

when the target is moving towards the proximity switch in an axial appre

Figure 4.

For photoelectric proximity switches, the relations
in Figure 1.

min < Sr < Smax

7.2.1.3.

voltage at 85 % and 10 % of their rated value.
— For inductive and ultrasonic proximity switches, it shall be between 90 % and 110 % of the
effective operating distance (s,):
09s, 5,115,
— For capacitive proximity switches, it shall be between 80 % and 120 % of the effective
operating distance (s,):
08s,<s,=12s,

7.21.3.3 Assured operating distance (s,)

— For inductive proximity switches, the assured operating distance is between 0 % and 81 %
of the rated operating distance s:

0<s5;<0,9%x0,9s,
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— For capacitive proximity switches, the assured operating distance is between 0 % and 72 %
of the rated operating distance s:

0<s5;<0,9%0,8s,
7.21.3.4 Operating range (r,) for photoelectric proximity switches of types T and R

The operating range is measured according to 8.4.

The operating range is shown

— in Figure 11a for type T: emitter and receiver,
— in Figure 11b for type R: emitter-receiver and reflector.

The operating range and the value of the excess gain shall be stated % acturer for

less than 300 Ix and 5 000 Ix of ambient light according to the test

The excess gain is determined according to 8.4.2.1.

For non-mechaniga|
their tolerances b

7.21.4

7.21.5 Differential travel (H)

The differential travel is given as a percentage of the effective operating distance (s,).
The measurement is made in accordance with 8.4.1.3 at an ambient temperature of
23°C +5°C and at the rated supply voltage. It shall be less than 20 % of the effective
operating distance (s,):

H<0,2s,
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7.2.1.6 Frequency of operating cycles (f)
7.2.1.6.1 Inductive, capacitive and ultrasonic proximity switches

The frequency of operating cycles shall be in accordance with the relevant annexes and shall
be measured according to 8.5.1 and 8.5.2.

7.2.1.6.2 Photoelectric proximity switch

The frequency of operating cycles (f) is determined from the formula:

1

g —
ton + toff

where

ton  is the turn on time;
tos  is the turn off time;
and shall be stated by the manufacturer;

ton and tyg shall be measured according to 8.5.3.

7.21.7 Time delay before availability (t,) (Star

7.2.1.11 Rated opérational current (/)
The rated operational current shall be:

50 mA d.c. or
200 mA a.c.r.m.s.

Greater values may be agreed upon between manufacturer and user.

7.2.1.12 Minimum operational current (/)

The minimum operational current shall be:

2 terminals Iy <5 mAd.c.ora.c.rm.s.
3 or 4 terminals Iy €1 mAd.c.

and verified according to 8.3.3.2.2.
Documents
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7.2.1.13 OFF-state current (/)

The maximum current (/) which flows through the load circuit of a proximity switch in the OFF-
state shall be:

2 terminals l,<1,5mAd.c.or
I, <3 mAa.c.rms.
3 or 4 terminals l,<0,5mAd.c.

and verified according to 8.3.3.2.3.

7.2.1.14 Switching element operation

The switching element operation shall be independent action and shaJi\y ed according
to 8.3.3.2.4.

7.2.1.15 Voltage drop (Uy)

The voltage drop measured according to 8.3.3.2.5 shall be:

2 terminals Uy<8Vd.cor
Uyj<10Va.c.rms.

3 or 4 terminals Ugy<3,5Vd.c.

7.2.2 Temperature rise

Subclause 7.2.2 of IEC 60947-1 applies wit%fo oW additions.

The temperature rise limitXor proximi i isNa0 K. This temperature rise applies for the

7.2.3.1 ge withstand

The minimum™te tage shall be 1 kV.

The characteristics of the impulse generator are: 1,2/50 ys impulse; source impedance: 500 Q;
source energy: 0,5 J.

NOT For proximity devices with sizes below M12 it is permissible for the manufacturer to specify external
protection components to achieve this requirement.

7.2.4 Ability to make and break under normal load and abnormal load conditions
7.2.41 Making and breaking capacities

a) Making and breaking capacities under normal conditions

The switching elements shall be capable of making and breaking currents without failure
under the conditions stated in Table 4, for the relevant utilization categories and the
number of operations indicated, under the conditions specified in 8.3.3.5.
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b) Making and breaking capacities under abnormal conditions

The switching elements shall be capable of making and breaking currents without failure
under the conditions stated in Table 5, for the relevant utilization categories and the
number of operations under the conditions specified in 8.3.3.5.

Table 4 — Verification of making and breaking capacities of switching elements
under normal conditions corresponding to the utilization categories 2

Normal conditions of use
Make P Break P Number and rate of operations
. for make and break
Utilization
category i, ulu, Cos ¢ i, ulu, Cos ¢ Numb f i
or or operations r minute
To,905 To,905 A
AC-12 1 1 0,9 1 1 0,9 05
AC-140 6 1 0,3 1 1 0, 6 20
DC-12 1 1 1 ms 1 1 S x 0 6 1
DC-13 1 1 6 P @ 1 1 /6}}\ 6 080 6 To.905

I

o rated operational current

o rated operational voltage

current to be made or broken

voltage before make

T C T C

U,l, = steady-state power consumptio
Tp 95 = time to reach 95 % of the steady-state\curr

See 8.3.3.5

For tolerances on test quantiti

NS
& :
gAtNn miliseeond
N

The first 50 operations shall be.r

The value "6 x P" ults\from an
and upper limit 6{ P =)50 {V.

<
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Table 5 — Verification of making and breaking capacities of switching elements under
abnormal conditions corresponding to the utilization categories 2

Abnormal conditions of use ?
Utilization Make and break © Number and rate of operations
category for make and break
i, vlu, cos ¢ Number of Operations ON-time
operations per minute ms

AC-12 Not applicable
AC-140 d 6 | 11 | o7 10 6 20

DC-12 Not applicable /

DC-13 See footnote ©

/\\ ~
I, = rated operational current
U, = rated operational voltage
I = current to be made or broken

U = voltage before make

A\
2 See 8.3.3.5. \ \>
b

The abnormal condition is to simulate a blocked open electro

For tolerances on test quantities, see 8.3.2.2.

An overload protection device specified by the manufact(ar
€ This test is covered by the test performed Mng e f

7.2.5 Conditional short-circuit curren

|l withstand ™t
3.4. \

e sulting from short-circuit currents under

7.2.6.1 Genera

proximity switch shall be maintained at all levels of

The operating,_chg
i MI) up to and including the maximum level stated by the

electromagnet nte
manufactycer!

Due to the
environment, the
specified in generic

al size of proximity switches and their protected application
unity levels specified in this standard deviate, in some cases, from those
yimunity standards.

The proximity device to be tested shall have all the essential design details of the type which it
represents and shall be in a clean and new condition.

The EMC tests shall be made at U, or U, 54 if the rated operational voltage is given as a
range.

Maintenance or replacement of parts during or after a testing cycle is not permitted.

Generally two environments A and B, as follows, are defined in EMC emission standards. The
products covered by this standard are intended for use in environment A.

Environment A relates to low-voltage non-public or industrial networks/locations/installations
including highly disturbing sources.
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NOTE 1 Environment A corresponds to equipment class A in CISPR 11.
Environment B relates to low-voltage public networks such as domestic, commercial and light

industrial locations/installations. Highly disturbing sources such as arc welders are not covered
by this environment.

NOTE 2 Environment B corresponds to equipment class B in CISPR 11.

7.2.6.2 Immunity
7.2.6.21 Acceptance criteria

Table 7 gives acceptance criteria.

Table 7 — Acceptance criteria

Acceptance cri \/
Item (performance criteri dur|

A

Overall performance No noticeable changes of
the operating
characteristic.

porary degradation or
ss of performance which
requires operator
Operating as intended fhtervention or system reset

Operation of displays and No changes to visibl
signalling components display informatiop.

Shut down, permanent loss
of display or wrong
information.

Unpermitted operating mode.

Not self-recoverable

h

Information processing and

sensing functions

a Theg{if\si}quer l tate\q/h/is literature the operating frequency and bandwidth where conducted radio

freq use malfunction.

Temporarily disturbed Erroneous processing of
communication, which is information.
detected and is self-

recoverable Undetected loss of data

and/or information.
Errors in communication.

Not self-recoverable

7.2.6.2.2 Electrostatic discharges

In accordance with IEC 61000-4-2 and Table 8.

The test voltage shall be applied using the contact discharge method to proximity devices with
metallic enclosures.

The test voltage shall be applied using the air discharge method to proximity devices with non
metallic enclosures.
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Table 8 — Immunity tests

Type of test Test level required Acceptance
criteria
Electrostatic discharge immunity test 8 kV / air discharge B
IEC 61000-4-2 or

4 kV / contact discharge

Radiated radio-frequency electromagnetic field | 3 V/m f A
immunity test
(80 MHz to 1 GHz and 1,4 GHz to 2 GHz)

IEC 61000-4-3

Electrical fast transient/burst immunity test 2 kV / 5 kHz using the capacitive coupling B
IEC 61000-4-4 clamp

Conducted disturbances induced by radio- 3vf A

frequency fields immunity test
(150 kHz to 80 MHz)

IEC 61000-4-6
Power frequency magnetic field immunity 30 A/m A
test @
IEC 61000-4-8
Voltage dips immunity test 9 Class 2 9. ¢ B
IEC 61000-4-11 0 % during
0,5 cycle .
b, Q , C, c
0 % durihg 1 cycle

% during
10/12 cycles

70 % during
25/30 cycles

80 % during
250/300 cycles

AN aN
Voltage interruptions ipaomunijty test Clgss 2 b ¢, d Class 3 b ¢ d C
IEC 61000-4-11 @ 0 ring 0 % during
0/300 cycles 250/300 cycles
Immunity to harmonic e supply Vﬁo requirements ©
IEC 61000-4-13

a8 Applicable ogly to i switches\containing devices susceptible to power frequency magnetic fields.

common coupling and in-plant points of common coupling in the industrial

t couplings in industrial environment only. This class should be considered when a

fed through converters; welding machines are present; large motors are frequently
started or loads vary rapidly.
The manufacturer shall state the applicable class.

¢ The given percentage means percentage of the rated operational voltage, e.g. 0 % means 0 V.

4 The value before the solidus (/) is for 50 Hz and the value after is for 60 Hz tests.

€ Test levels are under study for the future.

f The level differs from IEC 60947-1 because the installation environment for proximity switches is primarily in
automation machinery and experience of many years shows that the disturbance levels are so low that the

immunity requirements in this standard are sufficient.

9 Applicable for a.c. switches only.
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7.2.6.2.3 Radiated radio-frequency electromagnetic fields

In accordance with IEC 61000-4-3 and Table 8.

If the worst case direction is known, then the test need only be performed in that direction.
Otherwise, the electromagnetic field shall be faced to the device under test in three mutually
perpendicular directions.

7.2.6.2.4 Electrical fast transients/bursts

In accordance with IEC 61000-4-4 and Table 8.

7.2.6.2.5 Surges

strikes.

7.2.6.2.6 Conducted disturbances induced by radio4

In accordance with IEC 61000-4-6 and Table 8.

7.2.6.2.7 Power-frequency magnetic field

be made in the operating mode, including grounding conditions,
producing the highest\emission in the frequency range being investigated which is consistent
with normal applicatiehs (see Clause 4).

Each measurement shall be performed in defined and reproducible conditions.

Descriptions of the tests, test methods and set-ups are given in CISPR 11. The contents of this
standard is not reproduced here, however modifications or additional information needed for
the practical application of the tests are given in this standard.

Proximity devices which are intended to be powered by public mains supply, therefore within
the scope of IEC 61000-3-2 and IEC 61000-3-3, regarding low-frequency emission shall also
comply with the requirements of these standards.

7.2.6.3.2 Limits for high-frequency emissions

Proximity devices can generate continuous electromagnetic disturbances.

Such emissions shall not exceed the limits given in CISPR 11 for environriant A. R&QHE@Q“"S
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are only required when the control and/or auxiliary circuits contain components with
fundamental switching frequencies greater than 9 kHz.

7.2.6.3.3 Limits for low-frequency emissions

For proximity devices which generate low frequency harmonics, the requirements of
IEC 61000-3-2 apply.

For proximity devices which generate low-frequency voltage fluctuations, the requirements of
IEC 61000-3-3 apply.

NOTE These requirements are not required for devices that will not be connected to public mains.

7.3 Physical dimensions

Proximity switches with standardized physical dimensions arg
specification sheet (Annex A).

NOTE Proximity switches with other dimensions are also covered by thi

7.4 Shock and vibration

7.4.1 Shock

In accordance with IEC 60068-2-27 wi

lly perpendicular axes (six separate
tests):

Pulse shape:
Peak acceleration:

Duration of the p@
7.4.2 Vibration

In accordance with the following conditions, along three mutually

10 Hz to 55 Hz

Amplitude: 1 mm for inductive, capacitive, non-mechanical magnetic

and ultrasonic proximity switches
0,5 mm for photoelectric proximity switches
Sweep cycle duration: 5 min

Duration of endurance at resonant
frequency or at 55 Hz: 30 min in each of the three axes (90 min in all).

7.4.3 Results to be obtained

After the test, the operating characteristics shall remain as given in Clause 4.

8 Tests

Unless otherwise stated the tests shall be carried out at an ambient air temﬁﬁeiﬁrﬁents
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(23 £ 5) °C.
8.1 Kinds of tests

8.1.1 General

Subclause 8.1.1 of IEC 60947-1 applies.

8.1.2 Type tests

Type tests are intended to verify compliance with this standard.

This comprises the verification of:

a) Temperature rise (8.3.3.3).

b) Dielectric properties (8.3.3.4).

c) Making and breaking capacities of switching elements gnd normal

conditions (8.3.3.5).
d) Performance under conditional short-circuit current (8.34
e) Constructional requirements (8.2).
f) Degree of protection (8.2).
g) Operating distances (8.4).
h) Operating frequency (8.5).
i) Electromagnetic compatibility (8.6).
i) Shock withstandability (7.4.1).

8.1.3 Routine tests

Routine tests a
mechanical inspectiQ

the manufacturer and are usually limited to the
glectrical operation.

The inspection.may bs ed by a dielectric test. When performed, the dielectric test is
carried out agcording BCN he test duration may be reduced to 1 s.

Subclause 8.1.2~qf IEG 60947-1 applies.

8.1.5 Special tests

These tests are subject to agreement between manufacturer and user.

8.2 Compliance with constructional requirements

Subclause 8.2 of IEC 60947-1 applies where applicable.

8.3 Performances
8.3.1 Test sequences
The type and sequence of tests to be performed on five representative samples are as follows:

Sample No. 1
Test No. 1 — temperature rise (8.3.3.3). Documents
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Test No. 2 — mechanical properties of terminals (8.2.4 of IEC 60947-1).
Test No. 3 — dielectric properties (8.3.3.4).
Test No. 4 — visual inspection.
Sample No. 2
Test No. 1 — degree of protection (Annex C of IEC 60947-1).
Test No. 2 — vibration (7.4.2).
Test No. 3 — frequency of operating cycles (8.5).
Test No. 4 — operating distances (8.4).
Test No. 5 — dielectric properties (8.3.3.4).
Sample No. 3
Test No. 1 — degree of protection (Annex C of IEC 60947-1).
Test No. 2 — shock (7.4.1).
Test No. 3 — frequency of operating cycles (8.5).
Test No. 4 — operating distances (8.4).
Test No. 5 — dielectric properties (8.3.3.4).
Sample No. 4
Test No. 1 — making and breaking capacities

Test No. 2 — dielectric properties (8/3.8,
Test No. 3 — operating distances (8.4,

tibil%‘(ﬁ).
irc onditions (8.3.4).

Sample No. 5
Test No
Test No
Test No
Test No.

8.3.2.1 General requirements

Subclause 8.3.2.1 of IEC 60947-1 applies unless otherwise specified with the following
addition.

8.3.21.1 Standard target for inductive and capacitive proximity switches

The target is square shape having a thickness of 1 mm and made of carbon steel e.g. type
Fe 360 as defined in ISO 630 and it shall be of the rolled finish.

The length (a) of the side of the square is equal to

— the diameter of the circle inscribed on the active surface of the sensing face, or
— three times the rated operating distance s, whichever is greater (Figure 5).

For a capacitive proximity switch, the target shall be connected to earth. Documents
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3 1
_ 2
— 4 T
Capacitive ‘
only — IEC 892/92

1 = proximity switch

2 = sensing face

3 = target

4 = operating distance
5 = direction of motion

8.3.2.1.3 Standard target for pho oeI@p

a) Type R
For the purpose of|thi

specified by the ma
b) Type T @

For the purposg<o
specified by tke

8.3.214 Standafd target for non-mechanical magnetic proximity switch

For non-mechanical magnetic proximity switches the target shall be specified by the
manufacturer.

8.3.2.2 Test quantities

Subclause 8.3.2.2 of IEC 60947-1 applies except for 8.3.2.2.3.

8.3.2.3 Evaluation of test result

The condition of the proximity switch after each test shall be checked by the verification
applicable to each test.

The proximity switch is deemed to have met the requirements of this standard if it meets the
requirements of each test and/or test sequence as applicable.
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8.3.2.4 Test reports
Subclause 8.3.2.4 of IEC 60947-1 applies.

8.3.3 Performance under no load, normal load and abnormal load condition
8.3.3.1 Operation
Subclause 8.3.3.1 of IEC 60947-1 applies.

8.3.3.2 Operating limits

Operational voltages are defined under 7.2.1.2.

8.3.3.2.1 Time delay before availability

The test is performed with the proximity switch connected to a ircui igure 6.
The target is placed in a position such that the switching elemefit is™in th rated

recording the signal across the load with an oscillos free "Switch" is closed.
Figure 7 shows typical oscillograms f¢ SWH . Figure 7a shows the

For inductive and capacitive proximity|\swi shall be positioned at either 1/3 s,
or 3 s,.

The measured time delay be 2 itysthe fime between t; and f, in Figure 7 shall be
according to 7.2.1.7. ¢ i t se signal, if any, the time between t, and t; on

Figures 7a and albbe acgording 1Q

Ue or Ug min

Switch /
(bounce-free)

________ <U> 5 Oscilloscope

For 3 terminal /
d.c. proximity : Load B
switch : / i

----------- R Signal input

IEC 893/92

Figure 6 — Test circuit for the verification of time delay before availability
(see 7.2.1.7 and 8.3.3.2.1)
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False signal

Output
signal / ON-state

Output signal during
OFF-state

yd

to t4 to t3 ta Time (t)

v

IEC 894/92

Figure 7a — Switching element is in ON-state

Output False signal
signal

Output signal during

/ OFF-state
(),

»

Time (t)
IEC 895/92
NOTE 1 The false sigha y i o which means that ty and t, are the same time marks.
NOTE 2 In case’of no\falsk sig e time mark t; can have any position between ¢, and ¢,.

NOTE 3 The gnal (if any) is not defined.

8.3.3.2.2 Mini operational current (/)

The test is performed with the proximity switch connected to a test circuit shown in Figure 8.
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Ue

......................... O 6,)
Rq :resistive load
Ry :resistive load
For 3 terminal

d.c. proximity (‘n& V  :high impedance voltmeter
switch >0,2 MQNV

—| mA : milliammeter
S

S :switch

Meters:

.rm.s. for a.c.
= Ry . average for d.c.

8.3.3.2.3 OFF:sta

With the circuit Q

The (/) curré
the supply

ed with supply voltage U, + 10 % or with the maximum value of
is specified as a range. The (/) current shall not exceed the

Independent (snap) action shall be checked at maximum and minimum operating load currents
at both maximum and minimum rated operating voltages. Resistive loads of appropriate value
shall be used for each of the four tests.

These tests shall be carried out by moving the target from a position where the switching
element is in the OFF-state to a position where the switching element is in the ON-state and
observing the output on an oscilloscope. The switching element function shall be substantially
independent from the velocity of the target and the output shall switch between the ON and the
OFF states without oscillating, or holding at any intermediate level.

8.3.3.2.5 Voltage drop (Uy)

The voltage drop is measured across the active outputs of the proximity switch when
the switching element is in the ON-state and carrying the rated operational current (/)
at 23 °C £ 5 °C ambient temperature and at the lowest rated frequency. This measurement is
performed with the circuit in Figure 8 and the switch S closed. The load R, is By¢tiedrisents
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obtain the rated operational current (/;) with the supply voltage U,. The voltage drop U, is
measured:

— atU,+10 % and Uy — 15 %,
- orU +10 % and U
- or UB max and UB min

o)
e max emin_15 %,

The measured voltage drop shall not exceed the values specified in 7.2.1.15.

8.3.3.3 Temperature rise

The proximity switch, installed in free air, is supplied with its rated operation
the highest operational voltage of its voltage range), and connected to a I¢
its rated operational current (/;) until the thermal equilibrium is reached

| voltage (U,) (or
otresponding to

8.3.3.4 Dielectric properties

— in accordance with 8.3.3.4 of IEC 6894 ted_irfipulse withstand voltage Ui,
(see 4.3.1.3), and

— in accordance with 8.3.3.4.1 and 8.3,3.4 \3.3.473 of this standard.

For class Il proximity switches i ation, see Annex B.

8.3.3.41 Apg>a

This test is to be eapfie . der sjrcumstances approaching actual service conditions e.g.

with conductors a surface of all insulating parts likely to be touched in

service shall be Mad

The proximity switchk pable of withstanding the test voltage applied for 1 min for a

type tes

— between S the switching element and parts of the proximity switch intended to be

earthed;

— between live parts of the switching element and surfaces of the proximity switch likely to be
touched in service, conducting or made conducting by metal foil;

— between live parts belonging to electrically separated switching elements, if any.

8.3.3.4.2 Value of the test voltage

A sinusoidal voltage of power frequency is applied according to 8.3.3.4.1.

The test voltages are given in Table 6.

Documents

Document Sharing Hub

Full document details: IEC 60947-5-2 2007


http://www.avadocuments.com/doc/iec-60947-5-2-2007
http://www.avadocuments.com/doc/iec-60947-5-2-2007

- 48 - 60947-5-2 © IEC:2007

Table 6 — Test voltages

Rated insulation voltage Dielectric test voltage
DC AC AC
(r.m.s.)
\ \ \Y
75 50 500
150 125 1250
300 250 1500

8.3.3.4.3 Results to be obtained

There shall be no unintentional disruptive discharge during the test.

NOTE 1 Exception is an intentional disruptive discharge designed for ths
suppressing means.

NOTE 2 The term "dlsruptlve dlscharge relates to a phenomen

NOTE 4 The term "flashover" is used when a Wjsruptive arge oscurs/over the surface of a dielectric in a
gaseous or liquid medium.

afs connected together and earth;
als intended to be connected to the power supply;

c) between each output terminal and each terminal intended to be connected to the power
supply.
— three positive and three negative pulses shall be applied between each two points at
intervals of not less than 5 s.

NOTE The impulse voltage withstand test is designed as a type test.

8.3.3.5 Making and breaking capacities

Tests for verification of making and breaking capacities shall be made according to the general
test requirements stated in 8.3.2.1.

8.3.3.5.1 Test circuits

The load impedance shall be placed on the load side of the device as shown in Figure 9. The
circuit voltage with the test current flowing shall not be less than U,. Documents
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