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PREFACE

This  Standard was  prepared by the Joint Standards  Australia/Standards  New Zealand Committee 

EL/6,  Industrial Switchgear and Controlgear to supersede AS  3947.5 .2—1995.

The objective of this  Standard is  to provide constructional and performance requirements  and tests

to verify performance for proximity switches  for rated voltage up to 250 V a. c.  or 300 V d. c.

This  Standard is  Part 5 . 2  of a series  which,  when complete,  will consist of the following:

AS(/NZS) 3947 Low-voltage switchgear and controlgear

AS/NZS  3947. 1 Part 1 : General rules

AS  3947.2 Part 2: Circuit-breakers

AS/NZS  3947.3 Part 3 : Switches,  disconnectors,  switch-disconnectors  and fuse-

combination units

AS/NZS  3947.3

Supp1

Part 3 : Switches,  disconnectors,  switch-disconnectors  and fuse-

combination units

Supplement 1 :  Fuse-switch-disconnectors  and switch-

disconnectors  for use with low voltage aerial bundled cables

AS  3947.4. 1 Part 4. 1 : Contactors  and motor-starters–Electromechanical contactors

and motor-starters

AS  3947.4.2 Part 4. 2: Contactors  and motor-starters–A.C.  semiconductor motor

controllers  and starters

AS/NZS  3947.4.3 Part 4. 3 : Contactors  and motor-starters–A.C.  semiconductor controllers

and contactors  for non-motor loads

AS/NZS  3947.5 . 1 Part 5 . 1 Control circuit devices  and switching elements–

Electromechanical control circuit devices

AS/NZS  3947.5 .2 Part 5 .2: Control circuit devices  and switching elements–Proximity

switches

AS/NZS  3947.5 .3 Part 5 . 3 Control circuit devices  and switching elements–Requirements

for proximity devices  with defined behaviour under fault

conditions

AS/NZS  3947.5 .4 Part 5 .4: Control circuit devices  and switching elements–Methods  of

assessing the performance of low-energy contacts–Special

tests

AS/NZS  3947.5 . 5 Part 5 . 5 Control circuit devices  and switching elements–Electrical

emergency stop devices  with mechanical latching function

AS/NZS  3947.5 .6 Part 5 .6 Control circuit devices  and switching elements–D.C.  interface

for proximity sensors  and switching amplifiers  (NAMUR)

AS  3947.6. 1 Part 6. 1 : Multiple function equipment–Automatic transfer switching

equipment

AS  3947.6.2 Part 6. 2: Multiple function equipment–Control and protective switching

devices  (or equipment)  (CPS)

AS  3947.7. 1 Part 7. 1 : Ancillary equipment–Terminal blocks  for copper conductors
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AS 3947.7.2 Part 7.2: Ancillary equipment–Protective conductor terminal blocks  for

copper conductors

AS/NZS  3947.7.3 Part 7. 3 : Ancillary equipment–Safety requirements  for terminal blocks

for the reception of cartridge fuse-links

This  Standard is  identical with and has  been reproduced from IEC 60947-5-2:1 997,  Low-voltage

switchgear and controlgear—Part 5-2:  Control circuit devices and switching elements—

Proximity switches.  and incorporates  its  Amendment 1 :1 999.

Changes  required by Amendment 1  have been indicated by a marginal bar against each clause,

figure,  table or annex affected.

A reference to an International S tandard identified in the Normative References  Clause by

strikethrough (example)  is  replaced by a reference to the Australian or Australian/New Zealand

Standard(s)  listed immediately thereafter and identified by shading (example).  Where the struck-

through referenced document and the referenced Australian or Australian/New Zealand Standard

are identical,  this  is  indicated in parenthesis  after the title of the latter.

In January 1 997,  the IEC commenced numbering its  Standards  from 60000 by adding 60000 to the

number of each existing Standard.  This  coordinates  IEC numbering with ISO numbering.  During

the transition period an IEC Standard might be identified by its  new number or its  old number (for

example IEC 60050 or IEC 50).

As  this  Standard is  reproduced from an International Standard,  the following applies:

(a)  Its  number does  not appear on each page of text and its  identity is  shown only on the cover

and title page.

(b)  In the source text ‘ this  standard’  should read ‘ this  Australian/New Zealand Standard’ .

(c)  A full point should be substituted for a comma when referring to a decimal marker.

The terms ‘ normative’  and ‘ informative’  have been used in this  Standard to define the application

of the annex to which they apply.  A normative annex is  an integral part of a Standard,  whereas  an

informative annex is  only for information and guidance.
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1

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

_________

Austral ian /New Zealand  Standard

Low-vol tage  swi tchgear and  controlgear

Part 5.2:  Control  ci rcu i t  devices  and  swi tch ing  elements

—Proximi ty swi tches

_________

Any I EC tabl e,  fi gure  or passage  of text  that  i s  struckthrough  i s  not  part  of th i s  Standard .
Any Austral i an /New Zeal and  tabl e,  fi gure  or passage  of text  that  i s  added  (and  i denti fi ed  by
shad i ng)  i s  part  of th i s  Standard .

1  General

The provisions of the General  Rules i n  part 1  ( IEC 60947-1 )  are appl icable to th is standard,
where speci fi cal l y cal led  for.  General  Rules clauses and  subclauses thus appl icable,  as wel l  as
tables,  fi gures and  appendices,  are i denti fied  by references to part 1 ,  e. g.  subclause 7. 1 . 9.3 of
part 1  or annex C of part 1 .

Cl auses 1  to  8  contai n  the  general  requ i rements.  Speci fi c  requ i rements for the  vari ous
types of proxim i ty swi tches are  g i ven  i n  annex  A.

1 . 1  Scope and  object

Th i s  part  of I EC 60947  appl i es to  i nducti ve  and  capaci ti ve  proxim i ty swi tches that  sense  the
presence  of metal l i c  and /or non-metal l i c  obj ects,  u l trason i c proxim i ty swi tches that  sense
the  presence  of sound  refl ecti ng  obj ects,  photoel ectri c  proxim i ty swi tches that  sense  the
presence  of obj ects  and  non-mechan i cal  magneti c proxim i ty swi tches that  sense  the
presence  of obj ects  wi th  a  magneti c  fi e l d .

These  proxim i ty swi tches are  sel f-contai ned ,  have  sem i conductor swi tch i ng  e l ements(s)  and
are  i n tended  to  be  connected  to  ci rcu i ts,  the  rated  vol tage  of wh i ch  does not  exceed  250  V
50  Hz/60  Hz  a. c.  or 300  V d . c.  Th i s  Standard  i s  not  i n tended  to  cover proxim i ty swi tches
wi th  anal ogue  ou tpu ts.

The  obj ect  of th i s  standard  i s  to  state  for proxim i ty swi tches:

– defi n i t i ons;

– cl assi fi cati on ;

– characteri sti cs;

– product  i n formati on ;

– normal  serv i ce,  mounti ng  and  transport  cond i ti ons;

– constructi onal  and  performance  requ i rements;

– tests  to  veri fy rated  characteri sti cs.
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1 . 2  Normative  references

The  fol l owi ng  normati ve  documents contai n  prov i si ons wh i ch ,  th rough  reference  i n  th i s  text,
consti tu te  prov i si ons of th i s  part  of I EC 60947.  At  the  t ime  of publ i cati on ,  the  ed i ti ons
i nd i cated  were  val i d .  Al l  normati ve  documents are  subj ect  to  rev i si on ,  and  parti es to
agreements based  on  th i s  part  of I EC  60947  are  encouraged  to  i nvesti gate  the  possi b i l i ty of
appl yi ng  the  most  recent  ed i ti ons of the  normati ve  documents i nd i cated  bel ow.  Members of
I EC and  I SO  mai n tai n  reg i sters of currentl y  val i d  I n ternati onal  S tandards.

I EC 60050(441 ): 1 984,  I n ternational  E lectrotechn ical  Vocabu lary ( IEV)  – Chapter 441 :
Swi tchgear,  controlgear,  fuses

AS  1 852,  I n ternational  E lectrotechn ical  Vocabu lary

AS  1 852  (441 )  Part  441 :  Swi tchgear,  controlgear and  fuses  ( I denti cal  to
I EC 60050(441 ): 1 984)

I EC 60068-2-6: 1 995,  Envi ronmental  testing  – Part  2 :  Tests  – Test  Fc:  Vibration  (s inusoidal )

I EC 60068-2-1 4: 1 984,  Envi ronmental  testing  – Part  2 :  Tests  – Test  N :  Change  of
temperature

I EC 60068-2-27: 1 987,  Envi ronmental  testing  – Part  2 :  Tests  – Test  Ea  and  gu idance:  Shock

AS  1 099,  Basic envi ronmental  testing  procedures  for e lectrotechnology

AS  1 099. 2. 27  Part  2 . 27 :  Tests–Test  Ea–Shock  ( I denti cal  to  I EC 60068-2-27: 1 987)

I EC 60068-2-30: 1 980,  Envi ronmental  testi ng  – Part  2 :  Tests  – Test  Db  and  gu idance:  Damp
heat,  cycl i c (1 2  +  1 2  hour cycle)

I EC 60364  (al l  parts) ,  Electrical  i nstal lations  of bu i l d ings

AS/NZS  3000,  Electrical  i nstal lations  (known  as  the  Austral ian /New Zealand  Wi ring  Ru les)

I EC 60446: 1 989,  I denti fi cation  of conductors  by colours  or numerals

I EC 60536: 1 976,  Classi fi cation  of e lectrical  and  electron ic equ ipment  wi th  regard  to
protection  against  e lectric shock

I EC 60947-1 : 1 996,  Low-vol tage  swi tchgear and  controlgear – Part  1 :  General  ru les

AS/(NZS)  3947,  Low-vol tage  swi tchgear and  controlgear

AS/NZS  3947. 1  Part  1 :  General  ru les  ( I denti cal  to  I EC 60947-1 : 1 996)

I EC 60947-5-1 : 1 997,  Low-vol tage  swi tchgear and  controlgear – Part  5-1 :  Control  ci rcu i t
devices  and  swi tch ing  e lements  – E lectromechan ical  control  ci rcu i t  devices

AS/(NZS)  3947,  Low-vol tage  swi tchgear and  controlgear

AS/NZS  3947. 5. 1  Part  5. 1 :   Control  ci rcu i t  devices  and  swi tch ing  e lements—
Electromechan ical  control  ci rcu i t  devices  ( I denti cal  to  I EC 60947-5-1 : 1 997)

IEC 61 000-4-2: 1 995,  Electromagnetic compatibi l i ty (EMC) – Part 4:  Testing  and  measurement
techniques – Section  2:  Electrostatic d ischarge immunity test – Basic EMC publ ication

Full document details: AS NZS 3947.5.2-2000
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I EC 61 000-4-3: 1 995,  Electromagnetic compatibi l i ty (EMC) – Part 4:  Testing  and  measurement
techniques – Section  3:  Radiated,  radio-frequency,  electromagnetic field  immunity test

AS/NZS  61 000,  Electromagnetic compatibi l i ty  (EMC)

AS/NZS  61 000. 4. 3  Part  4 . 3 :  Testing  and  measurement  techn iques—Rad iated ,  rad io-
frequency,  e lectromagnetic  fi e ld  immun i ty test  ( I denti cal  to  I EC 61 000-4-3: 1 995)

IEC 61 000-4-4: 1 995,  Electromagnetic compatibi l i ty (EMC) – Part 4:  Testing  and  measurement
techniques – Section  4:  Electrical  fast transient/burst immunity test – Basic EMC publ ication

I EC 61 020-5-1 : 1 991 ,  Electromechan ical  swi tches  for use  i n  e lectron ic equ ipment  – Part  5:
Sectional  speci fication  for pushbutton  swi tches  – Section  1 :  B lank detai l  speci fication

I SO  630:  1 995,  Structural  s teels  – P lates,  wide  flats,  bars,  sections  and  profi l es

2  Defin i tions

Clause  2  of part  1  appl i es wi th  the  fol l owi ng  add i ti ons:

Alphabetical  i ndex of defin i t ions References

A

Ad j uster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 5
Ad j uster of a  capaci ti ve  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 5. 1
Ad j uster of an  u l trason i c proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 5. 2
Ambi ent  l i gh t  for a  photoel ectri c  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 7
Assured  operati ng  d i stance  (sa) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 7
Axi al  approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 3

B

Bl i nd  zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 3
Break functi on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 2

C

Capaci ti ve  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1 . 2
Currents  ( I ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 5

D

Dampi ng  materi al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 5
Di fferenti al  travel  (H ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 5

E

Effecti ve  operati ng  d i stance  (s r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 5
Embeddabl e  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2. 9
Em i tter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2. 1 2
Excess gai n  for a  photoel ectri c  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 6

F

Free  zone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 4
Frequency of operati ng  cycl es (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 3

I

I ndependent  (snap)  acti on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 2
I nducti ve  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1 . 1

Full document details: AS NZS 3947.5.2-2000
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L

Lateral  approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 2

M

Make functi on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 1
Make-break,  of changeover functi on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 3
Maximum  operati ng  d i stance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 2 . 2
M i n imum  operati ng  d i stance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 2 . 1
M i n imum  operati onal  current  ( Im) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 5. 2

N

No-l oad  suppl y current  ( Io) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 5. 3
Non-dampi ng  materi al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 6
Non-embeddabl e  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 0
Non-mechan i cal  magneti c proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1 . 5

O

OFF-state  current  ( I r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 5. 1
Operati ng  d i stances (s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1
Operati on  of a  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3

P

Parts  of a  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2
Photoel ectri c proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1 . 4
Proxim i ty swi tch  ( I EV 441 -1 4-51 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1

R

Rated  operati ng  d i stance  (sn ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 1
Recei ver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 3
Reference  axi s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 2
Refl ector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 4
Repeat accuracy (R) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 4
Response  t ime  for a  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 4

S

Sem i conductor swi tch i ng  el ement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1
Sensi ng  face . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 1 1
Sensi ng  range  (sd ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 2
Sound-absorbi ng  materi al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 8
Sound-refl ecti ng  materi al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 7
Standard  target . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 2 . 3
Swi tch i ng  e l ement characteri sti cs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4
Swi tch i ng  e l ement functi on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1

T

Time del ay before  avai l abi l i ty  ( tv) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 4
Total  beam  ang l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 4
Turn  off t ime  for a  photoel ectri c  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 6
Turn  on  time  for a  photoel ectri c  proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4. 1 . 5

U

U l trason i c proxim i ty swi tch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 1 . 1 . 3
Usabl e  operati ng  d i stance  (su ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 3. 1 . 6
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2. 1  Basic defin i tions

2. 1 . 1
proximi ty swi tch
a  posi ti on  swi tch  wh i ch  i s  operated  wi thout  mechan i cal  contact  wi th  the  mov i ng  part
[I EV 441 -1 4-51 ] 1 )

2. 1 . 1 . 1
i nductive  proximi ty swi tch
a  proxim i ty swi tch  produci ng  an  e l ectromagneti c fi e l d  wi th i n  a  sensi ng  zone  and  hav i ng  a
sem iconductor swi tch i ng  e l ement

2. 1 . 1 . 2
capaci ti ve  proximi ty swi tch
a  proxim i ty swi tch  produci ng  an  e l ectri c  fi e l d  wi th i n  a  sensi ng  zone  and  hav i ng  a  sem i -
conductor swi tch i ng  e l ement

2. 1 . 1 . 3
u l trason ic proximi ty swi tch  (see  fi gure  2)
a  proxim i ty swi tch  transm i tti ng  and  recei v i ng  u l trasound  waves wi th i n  a  sensi ng  zone  and
hav i ng  a  sem i conductor swi tch i ng  e l ement

2. 1 . 1 . 4
photoelectric  proximi ty swi tch  (see  fi gure  1 )
a  proxim i ty swi tch  wh i ch  senses obj ects  that  e i ther refl ect  or i n terrupt  v i si bl e  or i nv i si bl e
l i gh t  and  hav i ng  a  sem i conductor swi tch i ng  e l ement

2. 1 . 1 . 5
non-mechan ical  magnetic proximi ty swi tch
proxim i ty swi tch  wh i ch  senses the  presence  of a  magneti c  fi e l d  and  has a  sem i conductor
swi tch i ng  e l ement and  no  mov i ng  parts i n  the  sensi ng  e l ement

2.2  Parts  of a  proximi ty swi tch

2.2. 1
semiconductor swi tch ing  el ement
an  el ement desi gned  to  swi tch  the  current  of an  e l ectri c  ci rcu i t  by control l i ng  conducti v i ty of
a  sem i conductor

2.2.2
reference axis

2.2.2. 1
reference axis  for i nductive,  capaci ti ve,  non -mechan ical  magnetic and  u l trason ic
proximi ty swi tches
an  axi s  perpend i cu l ar to  the  sensi ng  face  and  passi ng  through  i ts  centre

2.2.2. 2
reference axis  for types  R and  D  photoelectric  proximi ty swi tches
an  axi s  l ocated  m i dway between  the  opti cal  axi s  of the  em i tter and  th i s  of recei ver e l ements
or l enses (see  fi gure  1 )

2.2.2. 3
reference axis  for type T  photoelectric  proximi ty swi tches
an  axi s  perpend i cu l ar to  the  centre  of the  em i tter

___________

1 )   See I EC  60050(441 ) .
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2.2.3
standard  target
a  speci fi ed  obj ect  used  for maki ng  comparati ve  measurements of the  operati ng  d i stances
and  sensi ng  d i stances

2.2.4
free  zone
a  vol ume around  the  proxim i ty swi tch  wh i ch  i s  kept  free  from  any materi al  capabl e  of
affecti ng  the  characteri sti cs  of the  proxim i ty swi tch

2.2.5
damping  material
a  materi al  wh i ch  has an  i n fl uence  on  the  characteri sti cs  of a  proxim i ty swi tch

2.2.6
non-damping  material
a  materi al  wh i ch  has neg l i g i bl e  i n fl uence  on  the  characteri sti cs  of a  proxim i ty swi tch

2.2.7
sound-reflecting  material
a  materi al  wh i ch  refl ects  the  u l trasound  waves and  g i ves detectabl e  echoes

2.2.8
sound-absorbing  material
a  materi al  wi th  neg l i g i bl e  refl ecti ng  characteri sti cs  for u l trasound  waves wh i ch  g i ves no
detectabl e  echo

2.2.9
embeddable  proximi ty swi tch
a  proxim i ty swi tch  i s  "embeddabl e"  when  any dampi ng  materi al  can  be  pl aced  around  the
sensi ng  face  pl ane  wi thout  i n fl uenci ng  i ts  characteri sti cs

2.2. 1 0
non-embeddable  proximi ty swi tch
a  proxim i ty swi tch  i s  "non-embeddabl e"  when  a  speci fi ed  free  zone  around  i ts  sensi ng  face
i s  necessary i n  order to  mai n tai n  i ts  characteri sti cs

2.2. 1 1
sensing  face

2.2. 1 1 . 1
sensing  face  of an  i nductive  proximi ty swi tch
a  surface  of the  proxim i ty swi tch  through  wh i ch  the  e l ectromagneti c fi e l d  emerges

2.2. 1 1 . 2
sensing  face  of a  capaci ti ve  proximi ty swi tch
a  surface  of the  proxim i ty swi tch  through  wh i ch  the  e l ectri c fi e l d  emerges

2.2. 1 1 . 3
sensing  face  of an  u l trason ic proximi ty swi tch
a  surface  of the  proxim i ty swi tch  where  u l trasound  i s  transm i tted  and  recei ved

2.2. 1 1 . 4
sensing  face  of a  non-mechan ical  magnetic proximi ty swi tch
a  surface  of the  proxim i ty swi tch  through  wh i ch  the  change  i n  a  magneti c fi e l d  i s  detected
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2.2. 1 2
emi tter
the  l i gh t  source,  l ens and  necessary ci rcu i try wh i ch  prov i de  the  l i gh t  beam

2.2. 1 3
receiver
the  detector,  l ens and  necessary ci rcu i try to  mon i tor the  presence  of the  l i gh t  beam  from
the  em i tter

2.2. 1 4
reflector
a  speci fi ed  dev i ce  used  to  refl ect  l i gh t  back to  the  recei ver for type  R photoel ectri c
proxim i ty swi tches

2.2. 1 5
ad juster

2.2. 1 5. 1
ad juster of a  capaci ti ve  proximi ty swi tch
a  part  of capaci ti ve  proxim i ty swi tch  used  to  set  the  operati ng  d i stance.  I ts  use
compensates for i n fl uence  due  to  target  materi al ,  transm i ssi on  med i um  and  i nstal l ati on
(mounti ng)  cond i ti ons

2.2. 1 5. 2
ad juster of an  u l trason ic or a  photoelectric  proximi ty swi tch
a  part  of an  u l trason i c or a  photoel ectri c  proxim i ty swi tch  used  to  set  the  operati ng  d i stance
wi th i n  the  sensi ng  range

2.3  Operation  of a  proximi ty swi tch

2.3. 1
operating  d i stances  (s)
a  d i stance  at  wh i ch  the  target  approach i ng  the  sensi ng  face  a l ong  the  reference  axi s  causes
the  ou tpu t  si gnal  to  change

2.3. 1 . 1
rated  operating  d i stance (sn )
the  rated  operati ng  d i stance  i s  a  conventi onal  quanti ty  used  to  desi gnate  the  operati ng
d i stances.  I t  does not  take  i n to  account  e i ther manufacturi ng  tol erances or vari ati ons due  to
external  cond i ti ons such  as vol tage  and  temperature

2.3. 1 . 2
sensing  range (sd )
the  range  wi th i n  wh i ch  the  operati ng  d i stance  may be  ad j usted

2.3. 1 . 2. 1
min imum  operating  d i stance
the  l ower l im i t  of the  speci fi ed  sensi ng  range  of an  u l trason i c or photoel ectri c  proxim i ty
swi tch

2.3. 1 . 2.2
maximum operating  d istance
the  upper l im i t  of the  speci fi ed  sensi ng  range  of an  u l trason i c  or photoel ectri c proxim i ty
swi tch

2.3. 1 . 3
bl i nd  zone
the  zone  between  the  sensi ng  face  and  the  m i n imum  operati ng  d i stance,  where  no  obj ect
can  be  detected
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2.3. 1 . 4
total  beam  ang le
the  sol i d  ang l e  around  the  reference  axi s  of an  u l trason i c proxim i ty swi tch ,  where  the  sound
l evel  d rops by 3  dB

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

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

Emitter Receiver

sd

sd

Reference axis

Emitter and
receiver

Reflector

Reference axis

Bl ind  zone

for reflector

IEC   885/92

IEC   886/92

Figure 1 c - Type D, emitter-receiver and object - Diffuse reflective photoelectric

sd

Emitter and
receiver

Bl ind  zone

for reflector

object

Reference axis

IEC   887/92

Figure  1  – Sensi ng  range  (sd )  photoel ectri c  proxim i ty swi tches  (see  7 . 2 . 1 . 3  and  8 . 4)

2.3. 1 . 5
effective  operating  d i stance (sr)
the  operati ng  d i stance  of an  i nd i v i dual  proxim i ty swi tch ,  measured  at  stated  temperature,
vol tage  and  mounti ng  cond i ti ons

2.3. 1 . 6
usable  operating  d i stance (su )
the  operati ng  d i stance  of an  i nd i v i dual  proxim i ty swi tch ,  measured  under speci fi ed
cond i ti ons

2.3. 1 . 7
assured  operating  d i stance (sa)
the  d i stance  from  the  sensi ng  face  wi th i n  wh i ch  the  correct  operati on  of the  proxim i ty swi tch
under speci fi ed  cond i ti ons i s  assured

2.3. 2
l ateral  approach
the  approach  of the  target  perpend i cu l ar to  the  reference  axi s

2.3. 3
axial  approach
the  approach  of the  target  wi th  i ts  centre  mai n tai ned  on  the  reference  axi s
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2.3.4
repeat accuracy (R)
the  val ue  of vari ati on  of the  effecti ve  operati ng  d i stance  (s r)  under speci fi ed  cond i ti ons

2.3.5
d i fferenti al  travel  (H )
the  d i stance  between  the  operati ng  poi n t  when  the  target  approaches the  proxim i ty swi tch
and  the  rel ease  poi n t  when  the  target  moves away

2.4 Swi tch ing  element characteristi cs

2.4. 1
swi tch ing  el ement function

2.4. 1 . 1
make function
a  make  functi on  causes l oad  current  to  fl ow when  a  target  i s  detected  and  l oad  current  not
to  fl ow when  a  target  i s  not  detected

2.4. 1 . 2
break function
a  break functi on  causes l oad  current  not  to  fl ow when  a  target  i s  detected  and  l oad  current
to  fl ow when  a  target  i s  not  detected

2.4. 1 . 3
make-break,  of changeover function
a  swi tch i ng  e l ement  combi nati on  wh i ch  contai ns one  make  functi on  and  one  break functi on

2.4. 1 . 4
response time for a  proximi ty swi tch
the  t ime  requ i red  for the  dev i ce  swi tch i ng  e l ement  to  respond  after the  target  en ters or exi ts
the  sensi ng  zone

2.4. 1 . 5
tu rn  on  time for a  photoelectric  proximi ty swi tch
the  t ime  requ i red  for the  swi tch i ng  e l ement  to  respond  after the  target  en ters the  sensi ng
range  wi th  excess gai n  of 2  (see  2 . 4. 6)

2.4. 1 . 6
tu rn  off time for a  photoelectric  proximi ty swi tch
the  time  requ i red  for the  swi tch i ng  e l ement  to  respond  after the  target  exi ts  the  sensi ng
range  wi th  excess gai n  of 0 , 5  (see  2 . 4. 6)

2.4.2
independent (snap)  action
a  swi tch i ng  e l ement  functi on  substanti al l y  i ndependent  from  the  vel oci ty of the  target

2.4.3
frequency of operating  cycles  (f)
number of operati ng  cycl es performed  by a  proxim i ty swi tch  duri ng  a  speci fi ed  peri od  of
time

2.4.4
time delay before  avai l abi l i ty (tv)
the  t ime  del ay before  avai l abi l i ty  i s  the  t ime  between  the  swi tch i ng  on  of the  suppl y vol tage
and  the  i nstant  at  wh i ch  the  proxim i ty swi tch  becomes ready to  operate  correctl y
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2 . 4 . 5

Curren ts  (I)

2 . 4 . 5 . 1

OFF-state  cu rren t  (Ir )

th e  cu rren t  wh i ch  fl ows  th rough  th e  l oad  c i rcu i t  o f th e  p roxim i ty  swi tch  i n  th e  OFF-s ta te

2 . 4 . 5 . 2

m i n imum  opera t i on a l  cu rren t  (Im )

th e  cu rren t  wh i ch  i s  n ecessary  to  ma i n ta i n  ON -s ta te  conduct i on  o f th e  swi tch i n g  e l emen t

2 . 4 . 5 . 3

no- l oad  supp l y  cu rren t  (Io )

th e  cu rren t  d rawn  by  a  th ree  or  fou r- term i na l  p roxim i ty  swi tch  from  i ts  supp l y  when  n ot

connected  to  a  l oad

2 . 4 . 6

excess  g a i n  for  a  photoe l ectri c  proxim i ty  swi tch

th e  ra t i o  o f th e  l i g h t  rece i ved  by  th e  photoe l ectri c  p roxim i ty  swi tch  to  th e  l i g h t  requ i red  to

opera te  th e  pho toe l ectri c  p roxim i ty  swi tch

2 . 4 . 7

ambi en t  l i g h t  for  a  photoe l ectri c  p roxim i ty  swi tch

for  the  pu rpose  of th i s  s tandard ,  amb i en t  l i g h t  i s  th e  l i g h t  rece i ved  by  th e  rece i ver o ther

th an  th a t  o ri g i n a t i n g  from  the  em i tter

Tota l  beam

ang le

Reference  axi s

B l i n d  zone

Assu red  operati ng  d i stance  ( sa)

M i n imum  operat i n g  d i s tance
Effecti ve  operati ng

d i stance  (sr)

Maximum  operat i n g  d i s tance

IEC   888/92

Sens i ng  range

F i gu re  2  –  U l trason i c  proxim i ty  swi tch  operat i n g  d i s tances
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Table  1  – C lassi fication  of proxim i ty swi tches

1 st  ps . /1  d ig i t 2nd  pos. /1  d i g i t 3rd  pos. /3  d ig i ts 4th  pos. /1  d i g i t 5th  pos. /1  d i g i t 6th  pos. /1  d i g i t

SENSING  M EANS

3. 1

MECHANICAL
INSTALLATION

3.2

CONSTRUCTION  FORM
AND S IZE

3.3

SWITCHING  ELEMENT
FUNCTION  (OUTPUT)

3.4

TYPE  OF  OUTPUT

3.5

METHOD OF
CONNECTION

3.6

I  =  i n ducti ve

C  =  capaci ti ve

U  =  u l trason ic

D  =  d i ffuse refl ecti ve

photoelectri c

M  =  non -mechan ical

magneti c

R =  retrorefl ecti ve

photoelectri c

T  =  th rough  beam

photoelectri c

1  =  embeddable

2  =  non -embeddabl e

3  =  ei ther

FORM  (1  capi tal  l etter)

A =  cyl i nd ri cal

th readed  barrel

B  =  cyl i nd ri cal  smooth

barrel

C  =  rectangu lar wi th  square

cross -secti on

D  =  rectangu l ar wi th

rectangu lar cross -secti on

D IMENS ION  (2  numbers )

for d i ameter or s i de l eng th

A =  NO  (make)

B  =  N F  (break)

C  =  changeover

(make-break)

P  =  programmable

by u ser

S  =  other

P  =  PNP-ou tpu t

3  or 4  term inal  d . c .

N  =  NPN -ou tpu t

3  or 4  term inal  d . c .

D  =  2  term inal  d . c .

F  =  2  term inal  a. c .

U  =  2  term inal

a. c .  or d . c .

S  =  other

1  =  i n tegral  l eads

2  =  p l ug - i n

3  =  screw

9  =  other

U l trason i c  proxim i ty swi tch  example:

U

U l trason ic

3

E i ther

A30

Cyl i nd ri cal  th readed

∅  30  mm

A

NO  (make)  functi on

D

2  term inal  d . c.

2

P lug  i n
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3  Classification

Proxim i ty swi tches are  cl assi fi ed  accord i ng  to  vari ous general  characteri sti cs  as  shown  i n
tabl e  1 .

3. 1  Classi fication  accord ing  to  sensing  means

I n  th i s  standard  the  sensi ng  means i s  desi gnated  by a  capi tal  l etter i n  the  fi rst  posi ti on .

3.2  Classi fication  accord ing  to  the  mechan ical  i nstal l ation

The  mechan i cal  i nstal l ati on  i s  desi gnated  by one  d i g i t  i n  the  second  posi ti on .

3.3  Classi fication  accord ing  to  the  construction  form  and  si ze

The  constructi on  form  and  the  si ze  are  desi gnated  by three  d i g i ts,  one  capi tal  l etter and  two
numbers.  Th i s  three-d i g i t  desi gnati on  i s  p l aced  i n  the  th i rd  posi ti on .

The  capi tal  l etter desi gnates the  constructi on  form ,  e. g .  cyl i ndri cal  or rectangu l ar.

The  two numbers desi gnate  the  si ze,  e . g .  the  d i ameter of cyl i nd ri cal  types or a  l ength  of
one  si de  for rectangu l ar types.

3.4 Classi fication  accord ing  to  swi tch ing  el ement function

The swi tching  element function  i s designated  by a  capi tal  l etter placed  i n  the fourth  posi tion.

3.5  Classi fication  accord ing  to  type of ou tpu t

The  type  of ou tpu t  i s  desi gnated  by a  capi tal  l etter and  pl aced  i n  the  fi fth  posi ti on .

3.6  Classi fication  accord ing  to  method  of connection

The  method  of connecti on  i s  desi gnated  by a  one-d i g i t  number pl aced  i n  the  si xth  posi ti on .

4 Characteristics

4. 1  Summary of characteri sti cs

The  characteri sti cs  of a  proxim i ty swi tch  shal l  be  stated  i n  the  fol l owi ng  terms.

– Operati ng  cond i ti ons (4. 2)

– Rated  and  l im i ti ng  val ues (4. 3)

Rated  vol tages (4. 3. 1 )

Currents (4 . 3. 2)

Rated  suppl y frequency (4. 3. 3)

Frequency of operati ng  cycl es (4 . 3. 4)

Normal  l oad  and  abnormal  l oad  characteri sti cs (4 . 3. 5)

Short-ci rcu i t  characteri sti cs  (4 . 3. 6)

– Uti l i zati on  categori es for the  swi tch i ng  e l ement (4 . 4) .
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4. 1 . 1  Operation  of an  i nductive  or capaci ti ve  proximi ty swi tch

The output si gnal  i s determined  by the presence or absence of a  designated  object i n  the
electromagnetic or electric fiel d  which  absorbs or al ters energy radiated  from  the sensing  face.

4. 1 . 2  Operation  of an  u l trason ic proximi ty swi tch

The  ou tput  si gnal  i s  determ i ned  by the  presence  or absence  of a  desi gnated  obj ect  i n  the
sensi ng  zone  wh i ch  refl ects u l trasound  energy rad i ated  from  the  sensi ng  face.

4. 1 .3  Operation  of a  photoelectric  proximi ty swi tch

The  ou tput  si gnal  i s  determ i ned  by the  presence  or absence  of a  desi gnated  obj ect  that
ei ther refl ects  or i n terrupts  v i si bl e  or i nv i si bl e  l i gh t  rad i ated  from  the  em i tter.

4.2  Operating  cond i tions

4.2. 1  Operating  d istance(s)  of i nductive  and  capaci ti ve  proximi ty swi tches

The  rel ati onsh i p  between  the  operati ng  d i stances i s  shown  i n  fi gure  3.

4.2. 1 . 1    Rated  operating  d i stance (sn )

Rated  operati ng  d i stances are  speci fi ed  i n  the  rel evant  annexes.

4.2.2  Operating  d istance(s)  of an  u l trason ic proximi ty swi tch

The rel ati onsh i p  between  the  operati ng  d i stances i s  shown  i n  fi gure  4 .

4.2.2. 1  Sensing  range (sd )

Sensi ng  range  val ues are  g i ven  i n  the  rel evant  annexes.

4.2.3  Operating  d i stance(s)  of a  photoelectric  proximi ty swi tch

4.2. 3. 1  Sensing  range (sd )

For photoelectric proxim i ty swi tches the operating  d i stances are g iven  as the sensing  range (sd).
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Standard  target

Reference axis

su min

sr min

sn

sr max

su max

sa

Assured  operating
distance

Proximity

swi tch

Sensing  face

IEC   889/92

su min +  H

sr min +  H

sn +  H

sr max +  H

su max +  H

F i gu re  3  –  Re l at i onsh i p  between  operati n g  d i stances  of i n ducti ve

and  capaci t i ve  proxim i ty  swi tch es  ( see  4 . 2 . 1 ,  7 . 2 . 1 . 3  an d  8 . 4 . 1 )

smin +  H

smax +  H

smin

sa

sr

smax

Reference axis

Ultrasonic proximity
switch

Sensing  face

Blind  zone

Effective operating
distance

Maximum operating
distance

Minimum operating

distance

IEC   890/92

Assured  operating

distance

Standard  target

F i gu re  4  –  Re l a t i onsh i p  be tween  operati n g  d i s tances  of u l trason i c  proxim i ty

swi tch es  ( see  4 . 2 . 2 ,  7 . 2 . 1 . 3  an d  8 . 4 . 1 )
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4.3  Rated  and  l imi ti ng  values  for the  proximi ty swi tch  and  swi tch ing  el ement(s)

4.3. 1  Vol tages

The proxim i ty swi tch  and  i ts swi tching  element(s)  are defined  by the fol l owing  rated  vol tages:

4.3. 1 . 1  Rated  operational  vol tage (Ue)

The  rated  operati onal  vol tage  (U e)  (or range)  shal l  not  exceed  250  V a. c.  or 300  V d . c.

NOTE    The manu factu rer may s tate a  range between  the l im i ti ng  val ues  wh i ch  i nc l ude al l  the  tol erances  of  Ue,  th i s

range shal l  be des ignated  UB.

The  rel ati onsh i p  between  Ue  and  UB  i s  shown  bel ow:

Ue maxUe min

UB

Ue max  +  1 0 %
Ue min  - 1 5 %

Rated operational  voltage (Ue)

I EC   891 /92

4.3. 1 . 2  Rated  i nsu lation  vol tage (U i )

The  rated  i nsu l ati on  vol tage  of a  proxim i ty swi tch  i s  the  val ue  of vol tage  to  wh i ch  the
d i el ectri c  vol tage  tests  and  creepage  d i stances are  referred .

For proxim i ty swi tches the  h i ghest  rated  operati onal  vol tage  shal l  be  consi dered  to  be  the
rated  i nsu l ati on  vol tage.

4.3. 1 . 3  Rated  impu lse  wi thstand  vol tage (U imp)

When  the  rated  impu l se  wi thstand  vol tage  i s  decl ared  by the  manufacturer,  4 . 3. 1 . 3  of part  1
appl i es.

4.3. 1 .4 Vol tage d rop  (Ud )

The  vol tage  d rop  i s  the  vol tage  measured  across the  acti ve  ou tpu t  of the  proxim i ty swi tch
when  carryi ng  the  operati onal  current  fl ows under speci fi ed  cond i ti ons.  The  val ues are
speci fi ed  i n  7 . 2 . 1 . 1 5.

4.3. 2  Curren ts

The  proxim i ty swi tch  and  i ts  swi tch i ng  el ement are  defi ned  by the  fol l owi ng  currents.

4.3. 2. 1  Rated  operational  curren t ( Ie)

See 7. 2 . 1 . 1 1 .

4.3.2. 2  M in imum operational  cu rrent ( Im )

See 7. 2 . 1 . 1 2 .
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4.3.2. 3  OFF-state  current  ( I r)

See 7. 2 . 1 . 1 3.

4.3. 2.4 No-load  supply current ( Io)

The  no- l oad  suppl y current  of a  th ree-  or four-term i nal  proxim i ty swi tch  shal l  be  stated  by
the  manufacturer.

4.3.3  Rated  supply frequency

The  rated  suppl y frequency shal l  be  50  Hz  and/or 60  Hz.

4.3.4 Frequency of operating  cycles  (f)

The  frequency of operati ng  cycl es shal l  be  i n  accordance  wi th  the  rel evant  annexes or
stated  by the  manufacturer.

4.3.5  Normal  l oad  and  abnormal  l oad  characteri sti cs

4.3.5. 1  Rated  making  and  breaking  capaci ti es  and  behaviour of swi tch ing  element
under normal  cond i tions

A swi tch i ng  e l ement  shal l  compl y wi th  the  requ i rements g i ven  i n  tabl e  4 .

NOTE    For a  swi tch i ng  el emen t to wh i ch  a  u ti l i zati on  category i s  ass i gned ,  i t  i s  not  n ecessary to  speci fy separatel y

a making  and  breaki ng  capaci ty.

4.3.5. 2  Making  and  breaking  capaci ti es  under abnormal  cond i tions

A swi tch i ng  e l ement  shal l  compl y wi th  the  requ i rements g i ven  i n  tabl e  5.

NOTE    For a  swi tch i ng  el emen t to wh i ch  a  u ti l i zati on  category i s  ass i gned ,  i t  i s  not  n ecessary to  speci fy separatel y

a making  and  breaki ng  capaci ty.

4.3.6  Short-ci rcu i t  characteri stics

4.3.6. 1  Rated  cond i tional  short-ci rcu i t  cu rren t

The  rated  cond i ti onal  short-ci rcu i t  current  of a  proxim i ty swi tch  i s  1 00  A prospecti ve.  The
proxim i ty swi tch  shal l  wi thstand  sati sfactori l y the  test  speci fi ed  i n  8 . 3. 4.

4.4 U ti l i zation  categories  for the  swi tch ing  element

The  u ti l i zati on  categori es as  g i ven  i n  tabl e  2  are  consi dered  standard .  Any other type  of
appl i cati on  shal l  be  based  on  agreement,  between  manufacturer and  user,  bu t  i n formati on
g i ven  i n  manufacturer's  catal ogue  or tender may consti tu te  such  an  agreement.
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Table  2  – U ti l i zation  categories  for swi tching  elements

Kind  of curren t Category Typical  appl i cations

Al ternati ng  cu rren t AC-1 2 Con trol  of  res i s ti ve l oads  and  sol i d  s tate  l oads  wi th

opti cal  i sol ati on

AC-1 40 Con trol  of  smal l  el ectromagneti c  l oads  wi th  hol d i ng

(closed )  cu rren t  ≤0, 2  A:

e. g .  con tactor rel ays

D i rect  cu rren t DC-1 2 Con trol  of  res i s ti ve  l oads  and  sol i d  s tate l oads  wi th

opti cal  i sol ati on

DC-1 3 Con trol  of  el ectromagnets

5  Product in formation

5. 1  Nature  of i n formation

The  fol l owi ng  i n formati on  shal l  be  g i ven  by the  manufacturer.

5. 1 . 1  I den ti fication

a) The  manufacturer's  name or trade  mark.

b) A type designation  or other marking  which  makes i t  possible to i denti fy the proxim i ty swi tch
and  get the relevant i nformation  from  the manufacturer or h is catalogue (see table 1 ).

c) Reference  to  th i s  standard  i f  the  manufacturer cl aims compl i ance.

Basic rated  values  and  u ti l i zation

d) Rated  operati onal  vol tage(s)  (see  4 . 3. 1 . 1 ) .

e) U ti l i zati on  category and  rated  operati onal  currents at  the  rated  operati onal  vol tages and
rated  frequency/frequenci es or at  d i rect  current,  d . c.

f) Rated  i nsu l ati on  vol tage  (see  4 . 3. 1 . 2) .

g ) Rated  impu l se  wi thstand  vol tage  (see  4 . 3. 1 . 3) .

h ) I P  code  (see  7. 1 . 1 0) .

i ) Pol l u ti on  degree  (see  6. 1 . 3. 2) .

j ) Type  and  maximum  rati ngs of short-ci rcu i t  protecti ve  dev i ce  (see  7. 2 . 5) .

k) Rated  cond i ti onal  short-ci rcu i t  current  (see  4 . 3. 6. 1 ) .

l ) E l ectromagneti c  compati b i l i ty (EMC)  (see  7. 2 . 6) .

m ) Operati ng  d i stances (see  7. 2 . 1 . 3) .

n ) Repeat  accuracy (see  7. 2 . 1 . 4) .

o) Di fferenti al  travel  (see  7. 2 . 1 . 5) .

p) Frequency of operati ng  cycl es (see  7 . 2 . 1 . 6).

r) M i n imum  operati onal  current  (see  7. 2 . 1 . 1 2) .

s) OFF-state  current  (see  7. 2 . 1 . 1 3) .

t) No- l oad  suppl y current  (see  4 . 3. 2 . 4) .

u ) Vol tage  d rop  (see  7. 2 . 1 . 1 5) .

v ) Swi tch i ng  e l ement functi on  (see  2 . 4. 1 ) .

w) Mounti ng  appl i cati on ,  embeddabl e  or non-embeddabl e  (see  2 . 2. 9  and  2 . 2 . 1 0) .

x) Physi cal  d imensi ons (see  7. 3) .

y) Excess gai n  (see  7. 2 . 1 . 1 0) .
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5.2  Marking

5.2. 1  General

Marki ng  of data  under a)  and  b)  of 5. 1 . 1  i s  mandatory on  the  namepl ate  or marked  on  the
body of the  proxim i ty swi tch  i n  order to  perm i t  the  compl ete  i n formati on  to  be  obtai ned  from
the  manufacturer.

Cyl i ndri cal  proxim i ty swi tches of 1 2  mm  or smal l er body d i ameter may prov i de  th i s  marki ng
on  the  cord  or on  a  tag  permanentl y  attached  to  the  cord ,  l ocated  no  fu rther than  1 00  mm
from  the  body of the  dev i ce.

Marki ng  shal l  be  i ndel i b l e  and  easi l y l eg i bl e,  and  shal l  not  be  p l aced  on  parts  normal l y
removabl e  i n  serv i ce.

Data  under c)  to  y)  when  not  i ncl uded  on  the  proxim i ty swi tch ,  shal l  be  i ncl uded  i n  the
manufacturer's  l i terature.

5.2.2  Terminal  i denti fication  and  marking

Subcl ause  7. 1 . 7. 4  appl i es.

5.2.3  Functional  markings

The  sensi ng  face  shal l  be  marked  where  th i s  i s  not  apparent  by the  constructi on  of the
proxim i ty swi tch .

5.3  I nstruction  for i nstal l ation ,  operation  and  main tenance

The  manufacturer shal l  speci fy i n  h i s  documents or catal ogues the  cond i ti ons for i nstal -
l ati on ,  operati on  and  mai n tenance of the  proxim i ty swi tch .

The above documents shal l  i nd icate the recommended  extent and  frequency of maintenance,  i f
any.

6  Normal  service,  mounting  and  transport conditions

6. 1  Normal  service  cond i tions

Proxim i ty swi tches compl yi ng  wi th  th i s  standard  shal l  be  capabl e  of operati ng  under the
fol l owi ng  standard  cond i ti ons.

NOTE    I f  the  cond i ti ons  for operati on  d i ffer from  those g i ven  i n  th i s  s tandard ,  the u ser shal l  s tate  the deviati ons

from  the s tandard  cond i ti ons  and  consu l t  the  manu factu rer on  the su i tab i l i ty for u se u nder such  cond i ti ons .

6. 1 . 1  Ambient ai r temperature

6. 1 . 1 . 1  I nductive,  capaci ti ve,  non-mechan ical  magnetic and  u l trason ic
proximi ty swi tches

These  proxim i ty swi tches shal l  operate  between  the  ambi ent  temperatures of –25  °C  to
+70  °C.  The  operati ng  characteri sti cs  shal l  be  mai n tai ned  over the  perm i ssi bl e  range  of
ambient  temperature.

NOTE    For u l trason i c  proxim i ty swi tches ,  d ue to  the fact  that  the  speed  of  sound  i s  dependen t  upon  ai r  temperatu re,

the operati ng  d i s tance may change by 0 , 1 7  %  per kel vi n .
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6. 1 . 1 . 2  Photoelectric  proximi ty swi tch

Photoel ectri c  proxim i ty swi tches shal l  operate  between  the  ambi ent  temperatures of –5  °C
to  +55  °C.  The  operati ng  characteri sti cs  shal l  be  mai n tai ned  over the  perm i ssi bl e  range  of
ambient  temperature.

6. 1 . 2  Al ti tude

Subcl ause  6. 1 . 2  of part  1  appl i es.

6. 1 .3  Cl imatic cond i tions

6. 1 .3. 1  Humid i ty

The  rel ati ve  hum i d i ty (RH)  of the  a i r shal l  not  exceed  50  %  at  70  °C.  H i gher rel ati ve
hum id i ti es  are  perm i tted  at  l ower temperatures,  e. g .  90  %  at  +20  °C.

NOTE    Condensation  on  the sens ing  face and  the change of  hum id i ty may i n fl uence the operati ng  d i s tances .  Care

shou ld  be taken  of  condensati on  wh ich  may occu r d ue to vari ati ons  i n  temperatu re.  (50  %  RH  at  70  °C  equ ivalen t  to

1 00  %  RH  at  54  °C) .

6. 1 .3. 2  Pol lu tion  degree

Unl ess otherwi se  stated  by the  manufacturer,  a  proxim i ty swi tch  i s  i n tended  for i nstal l ati on
under env i ronmental  cond i ti ons of pol l u ti on  degree  3  as  defi ned  i n  6 . 1 . 3. 2  of part  1 .
However,  other pol l u ti on  degrees may appl y depend i ng  upon  the  m i cro-env i ronment.

6.2  Cond i tions  during  transport and  storage

A speci al  agreement  shal l  be  made  between  the  user and  the  manufacturer i f  the  cond i ti ons
duri ng  transport  and  storage,  e. g .  temperature  and  hum i d i ty cond i ti ons,  d i ffer from  those
defi ned  i n  6 . 1 .

6.3  Mounting

Mounti ng  d imensi ons and  cond i ti ons shal l  be  accord i ng  to  the  rel evant  speci fi cati on  sheet
of annex  A.

7  Constructional  and  performance  requ irements

7. 1  Constructional  requ i rements

7. 1 . 1  Materials

Materi al s  shal l  be  su i tabl e  for the  parti cu l ar appl i cati on  and  shal l  enabl e  the  equ i pment to
compl y wi th  the  rel evant  test  requ i rements.

Speci al  attenti on  shal l  be  cal l ed  to  fl ame and  hum i d i ty resi sti ng  qual i t i es,  and  to  the
necessi ty to  protect  certai n  i nsu l ati ng  materi al s  agai nst  hum i d i ty.

NOTE    Requ i remen ts  are under cons iderati on .

7. 1 . 2  Curren t-carrying  parts  and  thei r connections

Current-carryi ng  parts  shal l  have  the  necessary mechan i cal  strength  and  curren t-carryi ng
capaci ty for thei r i n tended  use.
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For el ectri cal  connecti ons,  no  contact  pressure  shal l  be  transm i tted  through  i nsu l ati ng
materi al  other than  ceram ic or other materi al  wi th  characteri sti cs  not  l ess su i tabl e,  un l ess
there  i s  su ffi ci en t  resi l i ency i n  the  metal l i c  parts  to  compensate  for any possi bl e  shri nkage
or yi el d i ng  of the  i nsu l ati on  materi al .

7. 1 .3  Clearances  and  creepage d i stances

When  the  manufacturer decl ares a  rated  impu l se  wi thstand  vol tage,  U imp ,  tabl es 1 3  and  1 5
of part  1  appl y.  I f  no  val ue  for U imp  has been  decl ared ,  the  requ i rements of 7 . 2 . 3  appl y.

7. 1 . 4 Actuation

Proxim i ty swi tches are  tested  for operati on  by the  presence  or absence  of the  standard
target,  the  characteri sti cs  of wh i ch  are  speci fi ed  i n  8 . 3. 2 . 1 .

7. 1 . 5  Vacant

7. 1 . 6  Vacant

7. 1 . 7  Terminals

7. 1 . 7. 1  Constructional  requ i rements

Subcl ause  7. 1 . 7. 1  of part  1  appl i es.

7. 1 . 7.2  Connecting  capaci ty

Subcl ause  7. 1 . 7. 2  of part  1  appl i es.

7. 1 . 7.3  Connection  means

Subcl ause  7. 1 . 7. 3  of part  1  appl i es wi th  the  fol l owi ng  add i ti ons.

Proxim i ty swi tches may have  i n tegral  connecti ng  l eads;  i n  th i s  case  the  ou ter sheath  of the

connecti ng  l eads shal l  be  2 0
01+ ,
 m  l ong .

7. 1 . 7.4 Connection  i den ti fication  and  marking

Subcl ause  7. 1 . 7. 4  of part  1  appl i es wi th  the  fol l owi ng  add i ti ons.

Proxim i ty swi tches wi th  i n tegral  connecti ng  l eads shal l  have  wi res i denti fi ed  wi th  col ours
accord i ng  to  tabl e  3 .

Proxim i ty swi tches wi th  term i nal  connecti ons shal l  be  i denti fi ed  accord i ng  to  tabl e  3 .
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Table  3  – Connection  and  wiring  identi fication

Type Function Wire Wire  colour Terminal  number2 )

2  term inal s Any colou r1 ) 3

a. c.  and except 4

Yel l ow, 1

2  term inal s  d . c . G reen  or 2

unpol ari zed NO/NC Green  and  yel l ow 1

programmable 4

NO  (make)
+

–

Brown

B lue

1

4

NC  (break)
+

–

Brown

B lue

1

2

NO  (make)
+

–

Ou tpu t

Brown

B lue

B lack

1

3

4

NC  (break)
+

–

Ou tpu t

Brown

B lue

B lack

1

3

2

NO  (make)

L

Ou tpu t

Brown

B lue

B lack

1

3

4

NC  (break)

L

Ou tpu t

Brown

B lue

B lack

1

3

2

Change over

(make/break)

+

–

NO  ou tpu t

NC  ou tpu t

Brown

B lue

B lack

Wh i te

1

3

4

2

1 ) I t  i s  recommended  that  both  wi res  are of  the same colou r.
2 ) Terminal  n umbers  (except  for a. c .  proxim i ty swi tches  and  proxim i ty swi tches  u s i ng  3  term inal s

8  mm  connector)  shal l  be the same as  i n teg ral  connector p i n  numbers .

The  bi -col our of g reen-and-yel l ow (green/yel l ow)  shal l  be  used  on l y to  i denti fy the
protecti ve  conductor ( I EC 60446).  To  mai n tai n  h i stori c i n tegri ty of earth  securi ty,  the  col our
green  shal l  not  be  used  for any other purpose  than  to  i denti fy the  protecti ve  earth
conductor.

7. 1 .8  Vacant

7. 1 . 9  Provisions  for protective  earth ing

7. 1 . 9. 1  Constructional  requ i rements

Subcl ause  7. 1 . 9. 1  of part  1  appl i es wi th  the  fol l owi ng  add i ti on .

NOTE  1    For proxim i ty swi tches  having  c l ass  I I  i n su l ati on ,  the  ou ts i de metal  enclosu re i s  not  requ i red  to be

connected  to the protecti ve earth  term inal  (see I EC  60536) .

NOTE  2    Proxim i ty swi tches  wi th  maximum  rated  vol tages  not  exceed ing  ei ther 50  V  a. c .  or 1 20  V  d . c.  need  no

provi s ion  for protecti ve earth i ng .

Consi derati on  must  be  g i ven  to  the  safety i nsu l ati on  of the  suppl y and  i ts  transformer ( i f
any)  i n  accordance  wi th  the  i nstal l ati on  ru l es (see  I EC 60364).

NO  (make)

NC  (break)

2  term inal s

d . c .

polari zed

3  term inal s

d . c .

polari zed

3  term inal s

a. c.  and

3  term inal s  a. c. /d . c .

polari zed

4  term inal s

d . c .

polari zed
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7. 1 . 9. 2  Protective  earth  terminal

Subcl ause  7. 1 . 9. 2  of part  1  appl i es.

7. 1 . 9. 3  Protective  earth  terminal  marking  and  i den ti fi cation

Subcl ause  7. 1 . 9. 3  of part  1  appl i es.

7. 1 . 1 0  Degree of protection

Proxim i ty swi tches,  when  i nstal l ed  i n  accordance  wi th  the  manufacturer's  i nstructi on  shal l
have  m i n imum  I P65  protecti on ,  except  for photoel ectri c  swi tches wh i ch  shal l  have  m i n imum
IP54  protecti on  and  shal l  be  veri fi ed  accord i ng  to  8 . 2 .

NOTE    Du ri ng  the tes t  for the  degree of  protecti on  the operati on  of  the  proxim i ty swi tch  i s  not  requ i red .

7. 1 . 1 1  Requ i rements  for proximi ty swi tches  wi th  i n tegral l y connected  cables

See annex  C.

7. 1 . 1 2  Class  I I  proximi ty swi tches

These  dev i ces shal l  not  be  prov i ded  wi th  means for protecti ve  earth i ng  (see  I EC 60536).

For cl ass I I  proxim i ty swi tches i nsu l ated  by encapsu l ati on ,  see  annex  B .

7.2  Performance requ i rements

The  fol l owi ng  requ i rements appl y to  cl ean  new equ i pment.

7.2. 1  Operating  cond i tions

7.2. 1 . 1  General

The  equ i pment  shal l  be  mounted  i n  accordance  wi th  the  i nstructi ons g i ven  i n  the  rel evant
speci fi cati on  sheet  (annex  A)  or by the  manufacturer.

For the  tests  of 7 . 2 . 1 . 3  through  7. 2 . 1 . 6  the  l oad  shal l  be  ad j usted  to  prov i de  0 , 2  I e.

7.2. 1 . 2  Operating  l imi ts

The  proxim i ty swi tch  shal l  operate  sati sfactori l y

a) between  85  %  and  1 1 0  %  of Ue,  or

b) between  85  %  U e m in  and  1 1 0  %  of U e max,  or

c) over the  range  UB .

For d . c. ,  the value of the ripple vol tage (peak to peak)  shal l  not exceed  0, 1  Ue  (see 4. 3. 1 . 1 ).

7.2. 1 . 3  Operating  d i stances

The  operati ng  d i stances are  measured  accord i ng  to  8 . 4.  The  operati ng  d i stances are  stated
when  the  target  i s  mov i ng  towards the  proxim i ty swi tch  i n  an  axi al  approach .

For i nducti ve  and  capaci ti ve  proxim i ty swi tches,  the  rel ati onsh i p  between  the  operati ng
d i stances i s  shown  i n  fi gure  3.
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For u l trason i c proxim i ty swi tches,  the  rel ati onsh i p  between  the  operati ng  d i stances i s  shown
i n  fi gure  4 .

For photoel ectri c  proxim i ty swi tches,  the  rel ati onsh i p  between  the  operati ng  d i stances i s
shown  i n  fi gure  1 .

7.2. 1 . 3. 1   Effective  operating  d i stance (sr)

The  effecti ve  operati ng  d i stance  i s  measured  at  the  rated  vol tage  and  at  an  ambi ent
temperature  of 23  °C  ±  5  °C.

– For i nducti ve  and  capaci ti ve  proxim i ty swi tches i t  shal l  be  between  90  %  and  1 1 0  %  of
the  rated  operati ng  d i stance  (sn ) :

0 , 9  sn  ≤  s r  ≤  1 , 1  sn

– For u l trason i c proxim i ty swi tches i t  shal l  be  any d i stance  between  the  m i n imum  and
maximum  operati ng  d i stances:

smin  ≤  s r  ≤  smax

7.2. 1 . 3. 2   Usable  operating  d istance (su )

Usabl e  operati ng  d i stance  i s  measured  over the  ambi ent  temperature  range  and  the  suppl y
vol tage  at  85  %  and  1 1 0  %  of thei r rated  val ue.

– For i nducti ve  and  u l trason i c proxim i ty swi tches,  i t  shal l  be  between  90  %  and  1 1 0  %  of
the  effecti ve  operati ng  d i stance  (s r) :

0 , 9  s r  ≤  su  ≤  1 , 1  s r

– For capaci ti ve  proxim i ty swi tches,  i t  shal l  be  between  80  %  and  1 20  %  of the  effecti ve
operati ng  d i stance  (s r) :

0 , 8  s r  ≤  su  ≤  1 , 2  s r

7.2. 1 . 3. 3   Assured  operating  d i stance (sa)

– For i nductive proxim i ty swi tches,  the assured  operating  d istance i s between  0  % and  81  % of
the rated  operating  d istance  sn :

0  ≤  sa  ≤  0 , 9  ×  0 , 9  sn

– For capaci tive proxim i ty swi tches,  the assured  operating  d istance i s between  0  % and  72 %
of the rated  operating  d istance sn :

0  ≤  sa  ≤  0 , 9  ×  0 , 8  sn

7.2. 1 . 3.4  Sensing  range (sd )  for photoelectric  proximi ty swi tches

The  sensi ng  range  i s  measured  accord i ng  to  8 . 4.

The  sensi ng  range  i s  shown:

– i n  fi gure  1 1 a  for type  T:  em i tter and  recei ver,

– i n  fi gure  1 1 b  for type  R:  em i tter,  recei ver and  refl ector,

– i n  fi gure  1 1 c for type  D:  em i tter,  recei ver and  obj ect.

The  sensi ng  range  i s  stated  by the  manufacturer for 0  l x  and  5  000  l x  of ambi ent  l i gh t
accord i ng  to  the  test  method  speci fi ed  i n  8 . 4. 2 .

Full document details: AS NZS 3947.5.2-2000

http://www.avadocuments.com/doc/as-nzs-3947-5-2-2000
http://www.avadocuments.com/doc/as-nzs-3947-5-2-2000

