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,Q XFWL H SUR LPLW VHQVRUV
;6 D H

5HFRPPHQ DWLRQV

7 H VH VR V HWD OH W V FDWDOR XH D H HV H IR XVH VWD D XVW DO DSSO FDW R V
HODW WR S HVH FH HWHFW R
7 HVH VH VR V R RW FR SR DWH W H HTX H H X D W HOHFW FDO F FX W H DEO W H XVD H
VDIHW DSSO FDW R V

)R VDIHW DSSO FDW R V SOHDVH FR VXOW RX HEV WH WHVH VR V FRP

Standards and certi cations
3DUDPHWHUV UHODWH WR WKH HQ LURQPHQW

4XDOLW FRQWURO

2XU LQ XFWL H SUR LPLW VHQVRUV DUH VXEMHFW WR VSHFLDO SUHFDXWLRQV LQ RU HU WR JXDUDQWHH
WKHLU UHOLDELOLW LQ WKH PRVW DU XRXV LQ XVWULDO HQ LURQPHQWV

Quali cation
7 H S R XFW F D DFWH VW FV VWDWH W V FDWDOR XH D H VXEMHFW WR D quali cation procedure
FD H RXW RX ODER DWR HV
, SD W FXOD W H S R XFWV D H VXEMHFWH WR FOLPDWLF F FOH WHVWV IR RX V OVW
SR H H XS WR H I W H DE O W WR PD WD W H F D DFWH VW FV R H W PH
3UR XFWLRQ
7 H HOHFW FDO F D DFWH VW FV D VH V VWD FHV DW ERW DPE H W WHPSH DWX H D
H W HPH WHPSH DWX HV D H F HFNH
3 R XFWV D H D RPO VHOHFWH X W H FRX VH RI S R XFW R D VXEMHFWH WRPRQLWRULQJ
WHVWV relating to all their quali ed characteristics.
XVWRPHU UHWXUQV

,I VS WH RI DOO W HVH S HFDXW R V HIHFW H S R XFWV D H HWX H WR XV W H D H VXEMHFW WR
V VWHPDWLF DQDO VLV D FRUUHFWL H DFWLRQV D H PSOHPH WH WR HO P DWH W H VNV RI W H IDXOW
HFX

RQIRUPLW WR VWDQ DU V

OO 7HOHPHFDQLTXH 6HQVRUV EUDQ LQ XFWL H SUR LPLW VHQVRUV FRQIRUP WR DQ DUH WHVWH
LQ DFFRU DQFH LWK WKH UHFRPPHQ DWLRQV RI VWDQ DU ,(

0HFKDQLFDO VKRFN UHVLVWDQFH

7 H VH VR V D H WHVWH DFFR D FH W VWD D ,( X DW R PV

9LEUDWLRQ UHVLVWDQFH

7 H VH VR V D H WHVWH DFFR D FH W VWD D ,( DPSO WX H PP
I  + DW +

5HVLVWDQFH WR WKH HQ LURQPHQW

3OHDVH HIH WR W H F D DFWH VW FV SD HV IR W H D RXV VH VR V
,3 : protection against the eects of immersion.
7HVW FR IR P WR ,( VH VR PPH VH IR P XWHV P RI DWH
1R HWH R DW R H W H RSH DW R VXODW R F D DFWH VW FV V SH P WWH
,3 S RWHFW R D D VW S ROR H PPH V R
6H VR PPH VH IR RX V PHW HV RI DWH DW
1R HWH R DW R H W H RSH DW R VXODW R F D DFWH VW FV V SH P WWH
7HOHPHFD TXH 6H VR V W D ,3 H HH RI S RWHFW R D H HDO IR XVH W H PRVW
D XRXV FR W R V VXF DV PDF H WRROV DXWRPDW F FD DV H V
,3 .: protection against the eects of high pressure cleaning. Adherence to standard
,1 F VW SXODWHV W DW W H S R XFW PXVW W VWD D DWH MHW DW D S HVVX H RI ED

D WHPSH DWX H RI IR P XWHV
1R HWH R DW R H W H RSH DW R VXODW R F D DFWH VW FV V SH P WWH

5HVLVWDQFH WR HOHFWURPDJQHWLF LQWHUIHUHQFH

(OHFW RVWDW F VF D HV  D H V R V OH HO PPX W N9
,(

Radiated electromagnetic elds
HOHFW RPD HW F D HV

 D H V R V OH HO 9 P R OH HO
9 P PPX W ,(

)DVW W D V H WV
PRWR VWD W VWRS WH IH H FH

H V R OH HO PPX W N9
 D H V R V OH HO PPX W N9 H FHSW

PPPR HO OH HO ,(

,PSXOVH ROWD H  D H V R V OH HO PPX W N9
H FHSW PP D VPDOOH PR HOV OH HO N9
,(

5HVLVWDQFH WR FKHPLFDOV LQ WKH HQ LURQPHQW

Owing to the very wide range of chemicals encountered in industry, it is very di cult to give
H H DO X HO HV FRPPR WR DOO VH VR V
To ensure lasting e cient operation, it is essential that any chemicals coming into contact
with the sensors will not aect their casing and, in doing so, prevent their reliable operation.
Cylindrical and at plastic case sensors oer excellent overall resistance to:
F HP FDO S R XFWV VXF DV VDOWV DO S DW F D D RPDW F R OV SHW ROHXP DF V D OXWH
EDVHV )R DOFR ROV NHWR HV D S H ROV S HO P D WHVWV V RXO EH PD H HODW WR W H
DWX H D FR FH W DW R RI W H O TX
IRR D EH H D H XVW S R XFWV VXF DV D PDO R H HWDEOH EDVH S R XFWV H HWDEOH
R OV D PDO IDW I X W MX FH D S RWH V HWF

, DOO FDVHV W H PDWH DOV VHOHFWH VHH S R XFW F D DFWH VW FV S R H VDW VIDFWR
FRPSDW E O W PRVW XVW DO H R PH WV IR IX W H IR PDW R SOHDVH FR VXOW RX
XVWRPH D H H W H

,QVXODWLRQ ODVV H LFHV

(OHFW FDO VXODW R FR IR P WR VWD D V ,( D 1) HODW WR PHD V RI
S RWHFW R D D VW HOHFW F V RFN

H HUDO
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,Q XFWL H SUR LPLW VHQVRUV
;6 D H

3ULQFLSOH RI LQ XFWL H HWHFWLRQ 2SHUDWLQJ SULQFLSOH

2 LOOD U
2 S GUL HU
2 S D H

An inductive proximity sensor is solely for the detection of metal objects.
It basically comprises an oscillator whose windings constitute the sensing face. An alternating
magnetic eld is generated in front of these windings.

S L L D L G L H SU L L H U

H H L D H DO EMH

When a metal object is placed within the magnetic eld generated by the sensor, the resulting
FX H WV XFH IR P D D W R DO ORD D W H RVF OODW R V FHDVH
7 V FDXVHV W H RXWSXW H WR RSH DWH D HSH R W H VH VR W SH D R PDOO RSH
12 R R PDOO FORVH 1 RXWSXW V DO V S R XFH

,Q XFWL H SUR LPLW HWHFWLRQ

, XFW H S R P W VH VR V H DEOH W H HWHFW R W RXW S V FDO FR WDFW RI PHWDO REMHFWV
7 H D H RI DSSO FDW R V V H H WH V H D FOX HV
PR WR W H SRV W R RI PDF H SD WV FDPV H VWRSV HWF
FRX W W H S HVH FH RI PHWDO REMHFWV HWF

DQWDJHV RI LQ XFWL H HWHFWLRQ

1R S V FDO FR WDFW W W H REMHFW WR EH HWHFWH W XV D R HD D H DEO HWHFW R
RI I D OH REMHFWV I HV O SD WH REMHFWV HWF
+ RSH DW DWHV )DVW HVSR VH
( FHOOH W HV VWD FH WR XVW DO H R PH WV REXVW S R XFWV IXOO H FDSVXODWH HV
6RO VWDWH WHF ROR R PR SD WV W H HIR H VH FH O IH RI VH VR RW HODWH WR XPEH
RI RSH DW F FOHV

)OXVK PRXQWDEOH XVLQJ WHDFK PR H VHQVRUV

The ush mountable sensors using teach mode are suitable for all metal environments ( ush
mountable or non ush mountable) since they ensure a maximum sensing distance, even if
W H H V D PHWDO EDFN RX 3 HF VH HWHFW R RI W H SRV W R RI W H REMHFW FD EH REWD H
XV W H WHDF PR H )R IX W H IR PDW R VHH SD H

/( LQ LFDWRU 2XWSXW /(

All Telemecanique Sensors inductive proximity sensors incorporate an output state LED
FDWR

The ush mountable sensors using teach mode are tted with a green LED that indicates “Power
R D DOVR DVV VWV W H XVH X VHWW XS WHDF PR H

0RXQWLQJ VHQVRUV RQ DPHWDO VXSSRUW )OXVK PRXQWDEOH LQ PHWDO

3 Sn

2EMHFW WR EH
HWHFWH

0
H
WD
O

0
H
WD
O

1R V H FOHD D FH HTX H
All ush mountable sensors using teach mode also enable detection of an object D D VW D
PHWDO EDFN RX )R IX W H IR PDW R VHH SD HV D

Sensors not suitable for ush mounting in metal
3 Sn

2 Sn

2EMHFW WR EH HWHFWH

0
H
WD
O

0
H
WD
O

6 H FOHD D FH HTX H
Sensing distance greater than that for a standard ush mountable model.

)OXV PRX WDEOH VH VR V XV WHDF PR H HO P DWH W H HH IR V H FOHD D FH )R IX W H
IR PDW R VHH SD HV D

H HUDO L HG

1 2 3

LED

2XWSXW
VWDWH

LED

2XWSXW
VWDWH

2EMHFW
S HVH W

1R REMHFW
S HVH W

6R W H 12 6R W H 1



,Q XFWL H SUR LPLW VHQVRUV
;6 D H

0RXQWLQJ VHQVRUV RQ D PHWDO VXSSRUW Mounting using xing clamp

e (mm) h 
(m

m
)

1R IH RXV R
SODVW F PDWH DO

Standard ush mountable models: e = 0, h = 0
Standard non ush mountable models

PP H   
PP I  H 2 H  2
PP I  H 2 H  2

)OXV PRX WDEOH VH VR V XV WHDF PR H H   

0RXQWLQJ LVWDQFH EHW HHQ VHQVRUV 6WDQ DU VHQVRUV

H

H

0 L LGH E LGH
H 2

0 L D H D H
H 2

If 2 standard sensors are mounted too close to each other they are likely to lock in the “detection
VWDWH XH WR WH IH H FH EHW HH W H HVSHFW H RVF OODW I HTXH F HV
7R D R W V FR W R W H P PXPPRX W VWD FHV VWDWH IR W H VH VR V V RXO EH
D H H WR R DOWH DW HO VH VR V W VWD H H RVF OODW I HTXH F HV V RXO EH XVH

6WDJJHUH IUHTXHQF VHQVRUV

)R DSSO FDW R V H H W H P PXP HFRPPH H PRX W VWD FHV IR VWD D VH VR V
FD RW EH DF H H W V SRVV EOH WR R H FRPH W V HVW D W E XV VWD H H I HTXH F
VH VR V 3OHDVH FR VXOW RX XVWRPH D H H W H
, W V FDVH D VWD H H I HTXH F VH VR V PRX WH D MDFH W WR R RSSRV WH HDF VWD D
VH VR

7LJKWHQLQJ WRUTXH IRU F OLQ ULFDO W SH
VHQVRUV

0D LPXP WLJKWHQLQJ WRUTXH IRU WKH DULRXV VHQVRU FDVH
PDWHULDOV
UDVV 6WDLQOHVV VWHHO 3ODVWLF

6

6

6

6

6 9

6

6

6

6

6 5 6

6

6 3

LDPHWHU
RI VHQVRU

0D LPXP WLJKWHQLQJ WRUTXH

PP 1 P ,E LQ 1 P ,E LQ 1 P ,E LQ

± ±

H HUDO L HG



,Q XFWL H SUR LPLW VHQVRUV
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6HQVLQJ LVWDQFH De nitions

6XPD

6D
 
Assured
HWHFW R

6X PD +

6H V IDFH

6WD D PHWDO WD HW

2XWSXW 21 2XWSXW 2))

H = dierential travel

6 PD

6Q

6 P

6XP

6 PD +

6Q +

6 P +

6XP +

, R H WR H VX H W DW FXVWRPH V FD PDNH HO DEOH S R XFW FRPSD VR V D VHOHFW R W H
standard IEC 60947-5-2 de nes various sensing distances, such as:

1RPLQDO VHQVLQJ LVWDQFH 6Q
7 H DWH RSH DW VWD FH IR F W H VH VR V HV H ,W RHV RW WDNH WR DFFRX W
D D DW R V PD XIDFWX WROH D FHV WHPSH DWX H ROWD H
Eective sensing distance (Sr)
The eective sensing distance is measured at the rated voltage (Un) and the rated ambient
WHPSH DWX H 7
,W PXVW EH EHW HH D RI W H RP DO VH V VWD FH 6 6 6 6
8VDEOH VHQVLQJ LVWDQFH 6X
7 H XVDEOH VH V VWD FH V PHDVX H DW W H O P WV RI W H SH P VV EOH D DW R V W H
ambient temperature (Ta) and the supply voltage (Ub). It must be between 90% and 110% of
the eective sensing distance: 0.9 Sr 6X 6
VVXUH RSHUDWLQJ LVWDQFH 6D

7 V V W H RSH DW R H RI W H VH VR 7 H DVVX H VH V VWD FH V EHW HH D
RI W H RP DO VH V VWD FH 6 6D 6

Assured
VH V
VWD FH

6WD D PHWDO WD HW

6

6

6WDQ DU PHWDO WDUJHW

The standard IEC 60947-5-2 de nes the standard metal target as a square mild steel (Fe 360)
SODWH PP W FN
7 H V H PH V R RI W H SODWH V H W H HTXDO WR W H DPHWH RI W H F FOH H D H R W H
VH V IDFH RI W H VH VR R W PHV W H RP DO VH V VWD FH 6

7HUPLQRORJ Dierential travel

H

) R WDO
DSS RDF

6H V
VWD FH

3(  S FN XS SR W W H REMHFW V HWHFWH
35  RS RXW SR W W H REMHFW V R OR H HWHFWH

353( The dierential travel (H), or hysteresis, is the distance between the operating point, as the
VWD D PHWDO WD HW PR HV WR D V W H VH VR D W H HOHDVH SR W DV W PR HV D D
7 V VWH HV V V HVVH W DO IR W H VWDEOH RSH DW R RI W H VH VR

5HSHDW DFFXUDF

7 H HSHDW DFFX DF 5 V W H HSHDWDE O W RI W H VH V VWD FH EHW HH VXFFHVV H
RSH DW R V 5HD V D H WDNH R H D SH R RI W PH OVW W H VH VR V VXEMHFWH WR ROWD H
and temperature variations: 8 hours, 10 to 30 °C, Un ± 5 %.
It is expressed as a percentage of the eective sensing distance Sr.
)R DOO ;6 VH VR V W H HSHDW DFFX DF V

6H V D H 6

2EMHFW HWHFW R
R H

( DPSOH RI VWR H
SRV W R

3 HF V R D MXVWPH W
R H

HWHFWLRQ RQH DQ SUHFLVLRQ D MXVWPHQW RQH

)OXV PRX WDEOH VH VR V XV WHDF PR H XH WR D MXVWPH W RI VH V W W OVW WHDF
H DEOH W H SRV W R RI D REMHFW WR EH HWHFWH DV W DSS RDF HV I RP W H I R W R V H
The teach mode can be used when the object is located in the zone known as the “precision
D MXVWPH W R H : H W H REMHFW DSS RDF HV I RP W H I R W W H HWHFW R R H RI W H
REMHFW D HV I RP W H VWR H SRV W R R WR H R

2SHUDWLQJ RQH

12

H H L UH OG U H
2EMH GH H HG (

7 H RSH DW R H HODWHV WR W H D HD I R W RI W H VH V IDFH F W H HWHFW R RI D
PHWDO REMHFW V FH WD
7 H DOXHV VWDWH W H F D DFWH VW FV HODW WR W H D RXV W SHV RI VH VR D H IR VWHHO
REMHFWV RI D V H HTXDO WR W H VH V IDFH RI W H VH VR
For objects of a dierent nature (smaller than the sensing face of the sensor, other metals,
etc.), it is necessary to apply a correction coe cient.

H HUDO L HG
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Correction coe cients to apply to the
DVVXUH RSHUDWLQJ LVWDQFH

VVXUH RSHUDWLQJ LVWDQFH RI D VHQVRU

, S DFW FH PRVW REMHFWV WR EH HWHFWH D H H H DOO PD H RI VWHHO D D H RI D V H HTXDO WR R
HDWH W D W H VH V IDFH RI W H VH VR

For the calculation of the assured operating distance for dierent operating conditions, one must
take into account the correction coe cients that in uence it.

H U H L GL D HG DUH S UHO UHSUH H D L H SL DO U H H DUH O L H D D LGH
H DSSU L D H DEOH H L GL D H D SU L L H U U D L H DSSOL D L

In uence of ambient temperature
Apply a correction coe cient Kq, determined from the curve shown opposite.

0DWHULDO RI REMHFW WR EH HWHFWH
Apply a correction coe cient Km, determined from the diagram shown opposite.

The xed sensing distance models for ferrous/non ferrous (Fe/NFe) materials enable the
detection of dierent objects at a xed distance, irrespective of the type of material.

6SHF DO FDVH RI D H W REMHFW PD H RI D R IH RXV PDWH DO

6L H RI REMHFW WR EH HWHFWH
Apply a correction coe cient Kd, determined from the curve shown opposite.
: H FDOFXODW W H VH V VWD FH IR W H VHOHFW R RI D VH VR PDNH W H DVVXPSW R W DW
Kd = 1.

9DULDWLRQ RI VXSSO ROWDJH
In all cases, apply the correction coe cient Kt = 0.9.

DOFXODWLRQ H DPSOHV RUUHFWLRQ RI WKH VHQVLQJ LVWDQFH RI D VHQVRU

6H VR W RP DO VH V VWD FH 6  PP
Ambient temperature variation 0 to + 20 °C.
2EMHFW PDWH DO D V H VWHHO PP W FN
7 H DVVX H VH V VWD FH 6D V HWH P H XV W H IR PXOD
6D  6Q .T .P . .W  
H 6D  PP

6HOHFWLQJ D VHQVRU IRU D JL HQ DSSOLFDWLRQ

Application characteristics:
object material and size: iron (Km = 0.9), 30 x 30 mm,
temperature: 0 to 20 °C (Kq  
REMHFW HWHFW R VWD FH PP PP H 6DPD  PP
assume Kd = 1.

A sensor must be selected for which 6Q
6D
.T .P . .W

 

H 6Q PP

H HUDO L HG

-25 0 20 50 70

1,1

0,9

7HPSH DWX H

1
Km

0,5

W SHPD XAU4GUZ33A37W SH

6WD OHVV VWHHO 6WHHO % DVV Alu. RSSH , R Lead % R H

1Km
0,9
0,8

0,7
0,6

0,5
0,4

0,30,2

0,2 0,4 1

0,1
0,1 0,3 0,5 1,5 7 FN HVV RI

REMHFW PP

SL DO U H U D EMH HG
L D OL GUL DO H U

4 Sn3 Sn2 SnSn

1Kd
0,9

0,8
0,7

0,6
0,5

0,4
0,3

0,2
0,1

SL DO U H U D O EMH HG L D OL GUL DO
H U
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Speci c aspects of electronic sensors 7HUPLQRORJ

Ir
MA

XS

Ud
V

XS

5HV XDO FX H W ,
The residual current (Ir) corresponds to the current owing through the sensor when in the
“open” state.

D DFWH VW F RI H W SH S R P W VH VR V

Voltage drop (Ud)
The voltage drop (Ud) corresponds to the voltage drop at the sensor’s terminals when in the
“closed” state (value measured at nominal current rating of sensor).

W

1

2

3

) VW XS HOD
The rst-up delay corresponds to the time (t) between the connection of the power supply to
W H VH VR D WV IXOO RSH DW R DO VWDWH

SSO O D H 8
H U SHUD L DO D D H
H U D D H

� � � �
5D 5

2EMHFW WR
EH HWHFWH

6H VR
RXWSXW

5HVSR VH W PH
Response time (Ra): the time delay between the object to be detected entering the sensor’s
RSH DW R H D W H VXEVHTXH W F D H RI RXWSXW VWDWH 7 V SD DPHWH O P WV W H VSHH
D V H RI W H REMHFW
Recovery time (Rr): the time delay between an object to be detected leaving the sensor’s
RSH DW R H D W H VXEVHTXH W F D H RI RXWSXW VWDWH 7 V SD DPHWH O P WV W H WH DO
EHW HH VXFFHVV H REMHFWV

6XSSO 6HQVRUV IRU FLUFXLWV  DQ PR HOV

Check that the voltage limits of the sensor are compatible with the nominal voltage of theAC
VXSSO XVH

6HQVRUV IRU FLUFXLWV
VRXUFH F HFN W DW W H ROWD H O P WV RI W H VH VR D W H DFFHSWDEOH OH HO RI SSOH D H

FRPSDW EOH W W H VXSSO XVH

VRXUFH (comprising transformer, recti er, smoothing capacitor): the supply voltage must
be within the operating limits speci ed for the sensor.

Where the voltage is derived from a single-phaseAC supply, the voltage must be recti ed and
VPRRW H WR H VX H W DW
W H SHDN ROWD H RI W H VXSSO V OR H W D W H PD PXP ROWD H DW RI W H VH VR

3HDN ROWD H  RP DO ROWD H
W H P PXP ROWD H RI W H VXSSO V HDWH W D W H P PXP ROWD H DW RI W H VH VR
H W DW

D9  , W
D9  PD SSOH 9
I = anticipated load current (mA),
t = period of 1 cycle (10 ms full-wave recti ed for a 50 Hz supply frequency),
 FDSDF WD FH )

As a general rule, use a transformer with a lower secondary voltage (Ue) than the required DC
voltage (U).

( DPSOH
 9 WR REWD 9
 9 WR REWD 9

2XWSXWV 2XWSXW VLJQDO FRQWDFW ORJLF

1R PDOO RSH 12
R HVSR V WR D VH VR RVH RXWSXW F D HV WR W H FORVH VWDWH H D REMHFW V S HVH W

W H RSH DW R H

1R PDOO FORVH 1
R HVSR V WR D VH VR RVH RXWSXW F D HV WR W H RSH VWDWH H D REMHFW V S HVH W

W H RSH DW R H

RPSOHPH WD RXWSXWV 12 1
R HVSR V WR D VH VR W D R PDOO FORVH RXWSXW D D R PDOO RSH RXWSXW

H HUDO L HG
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2XWSXWV FRQWLQXH LUH W SH QRQ SRODULVH 12 RU 1 RXWSXW

BU/3

BN/1

BU/3

BN/1

BU/3

BN/1

Speci c aspects
7 HVH VH VR V D H H VH HV W W H ORD WR EH V WF H
As a consequence, they are subject to:

a residual current in the open state (current owing through the sensor in the “open” state),
A voltage drop in the closed state (voltage drop across the sensor’s terminals in the “closed”
VWDWH

DQWDJHV
2 O OHD V WR EH H W HVH VH VR V FD EH H VH HV W H VDPH D DV PHF D FDO
O P W V WF HV
They can be connected to either positive (PNP) or negative (NPN) logic PLC inputs,
1R VN RI FR HFW FR HFW R V

2SHUDWLQJ SUHFDXWLRQV
Check the possible eects of residual current and voltage drop on the actuator or input
FR HFWH
For sensors that do not have overload and short-circuit protection (AC orAC/DC symbol), it is
essential to connect a 0.4A “quick-blow” fuse in series with the load.

LUH W SH 12 RU1 RXWSXW 313 RU 131

BU/3

BK/4

BN/1

PNP

+

–

+

–

NPN

BU/3

BK/4

BN/1
Speci c aspects
7 HVH VH VR V FRPS VH HV IR W H VXSSO D D H IR W H RXWSXW V DO
313 W SH V WF W H SRV W H V H WR W H ORD
131 W SH V WF W H H DW H V H WR W H ORD

DQWDJHV
3 RWHFW R D D VW VXSSO H H VH SROD W
3 RWHFW R D D VW R H ORD D V R W F FX W
1R HV XDO FX H W OR ROWD H RS

LUH W SH
FRPSOHPHQWDU 12 DQ 1 RXWSXWV 313 RU 131

BU/3

WH/2 (NC)
BK/4 (NO)

BN/1

PNP

+

–

+

–

NPN

WH/2 (NC)
BK/4 (NO)

BU/3

BN/1 DQWDJHV
3 RWHFW R D D VW VXSSO H H VH SROD W
3 RWHFW R D D VW R H ORD D V R W F FX W

LUH W SH PXOWLIXQFWLRQ SURJUDPPDEOH
12 RU 1 RXWSXW 313 RU 131

NPN

+

–

WH/2

BK/4

BU/3 (NO), BN/1 (NC) 

+

BK/4

–

BN/1 (NO), BU/3 (NC) 

WH/2PNP

BN/1 (NO), BU/3 (NC) 

BU/3 (NO), BN/1 (NC) 

DQWDJHV
3 RWHFW R D D VW VXSSO H H VH SROD W
3 RWHFW R D D VW R H ORD D V R W F FX W

Speci c output signals, analogue type
+

–

S I

+

–S I

7 HVH VH VR V FR H W W H DSS RDF RI D PHWDO REMHFW WR D V W H VH V IDFH WR D RXWSXW
FX H W D DW R F V S RSR W R DO WR W H VWD FH EHW HH W H REMHFW D W H VH V
IDFH
7 R PR HOV D D ODEOH
0...10 V (0...10 mA) output for 3-wire connection,
4-20 mAoutput for 2-wire connection.

H HUDO L HG

12 12
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)HDWXUHV RI WKH DULRXVPR HOV 7 SHV RI FDVH

OLQ ULFDO FDVH
)DVW VWDOODW R D VHWW XS
6 R W FDVH D OR FDVH H D H H V R V D D ODEOH
3 H FDEOH PRXO H FDEOH D D RXV WH DO FR HFWR 0 0 0 D HPRWH
connector (on ying lead) versions available.
6PDOO V H IDF O WDWHV PRX W ORFDW R V W HVW FWH DFFHVV
,QWHUFKDQJHDELOLW S R H E H H xing clamp H DVVHPEOH EHFRPHV V P OD WR
D EORFN W SH VH VR

6 (

6
6

6 )

6 -

)ODW FDVH
5H XFH V H VH VR ROXPH H E
)DVW VWDOODW R E PRX W R FO S R E DFNHWV
Precision detection with the ush mountable sensors using teach mode
VHH SD H

(OHFWULFDO FRQQHFWLRQ RQQHFWLRQPHWKR V

3UH FDEOH factory tted moulded cable, good protection against splashing liquids (IP 68).
( DPSOH PDF H WRRO

RQQHFWRU HDV VWDOODW R D PD WH D FH ,3
5HPRWH FRQQHFWRU HDV VWDOODW R D PD WH D FH ,3 DW VH VR OH HO D ,3 DW
HPRWH FR HFWR OH HO

:LULQJ D LFH
/HQJWK RI FDEOH
1R O P WDW R XS WR P R XS WR D O H FDSDF WD FH RI ) F D DFWH VW FV RI VH VR
remain unaected).
, W V FDVH W V PSR WD W WR WDNH WR DFFRX W W H ROWD H RS R W H O H

6HSDUDWLRQ RI FRQWURO DQ SR HU FLUFXLW LULQJ
7 H VH VR V D H PPX H WR HOHFW FDO WH IH H FH H FRX WH H R PDO XVW DO
FR W R V
Where extreme conditions of electrical “noise” could occur (large motors, spot welders, etc.),
W V D VDEOH WR S RWHFW D D VW W D V H WV W H R PDO D

VXSS HVV WH IH H FH DW VRX FH
VHSD DWH SR H D FR W RO I RP HDF RW H
VPRRW W H VXSSO
O P W W H OH W RI FDEOH

Connect the sensor with supply switched o.

H HUDO L HG
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6HWWLQJ XS SUHFDXWLRQV RQQHFWLRQ LQ VHULHV

LUH W SH VHQVRUV

7 H IROOR SR WV V RXO EH WDNH WR DFFRX W
6H HV V R O SRVV EOH XV VH VR V W H ROWD H O P WV
%DVH R W H DVVXPSW R W DW HDF VH VR DV W H VDPH HV XDO FX H W DOXH HDF VH VR
W H RSH VWDWH OO V D H W H VXSSO ROWD H H

U sensor =

U sensor and U supply must remain within the sensor’s voltage limits.
,I R O R H VH VR W H F FX W V W H RSH VWDWH W OO EH VXSSO H DW D ROWD H DOPRVW HTXDO
WR W H VXSSO ROWD H
: H W H FORVH VWDWH D VPDOO ROWD H RS V S HVH W DF RVV HDF VH VR 7 H HVXOWD W
ORVV RI ROWD H DW W H ORD OO EH W H VXP RI W H XDO ROWD H RSV D W H HIR H W H
ORD ROWD H V RXO EH VHOHFWH DFFR O

LUH W SH VHQVRUV

7 V FR HFW R PHW R V RW HFRPPH H
R HFW RSH DW R RI W H VH VR V FD RW EH DVVX H D I W V PHW R V XVH WHVWV V RXO

EH PD H EHIR H VWDOODW R
7 H IROOR SR WV V RXO EH WDNH WR DFFRX W
6H VR FD HV W H ORD FX H W D W R WR W H R ORD FX H W FR VXPSW R DOXHV RI W H
RW H VH VR V FR HFWH VH HV )R FH WD PR HOV W V FR HFW R PHW R V RW SRVV EOH
X OHVV D FX H W O P W HV VWR V XVH
: H W H FORVH VWDWH D VPDOO ROWD H RS V S HVH W DF RVV HDF VH VR 7 H ORD V RXO
W H HIR H EH VHOHFWH DFFR O
As sensor 1 closes, sensor 2 does not operate until a certain time (t) has elapsed
(corresponding to the rst-up delay) and likewise for the following sensors in the sequence.
The use of “ ywheel” diodes is recommended when an inductive load is being switched.

6HQVRUV DQ H LFHV LQ VHULHV LWK DQ H WHUQDO PHFKDQLFDO FRQWDFW

DQ LUH W SH VHQVRUV
7 H IROOR SR WV V RXO EH WDNH WR DFFRX W
: H W H PHF D FDO FR WDFW V RSH W H VH VR V RW VXSSO H
: H W H FR WDFW FORVHV W H VH VR RHV RW RSH DWH X W O D FH WD W PH W DV HODSVH
(corresponding to the rst-up delay).

RQQHFWLRQ LQ SDUDOOHO
LUH W SH VHQVRUV

7KLV FRQQHFWLRQ PHWKR LV QRW UHFRPPHQ H
Should one of the sensors be in the closed state, the sensor in parallel will be “shorted-out”
D R OR H VXSSO H
As the rst sensor passes into the open state, the second sensor will become energised and
will be subject to its rst-up delay.
This con guration is only permissible where the sensors will be working alternately.
7 VPHW R RI FR HFW R FD OHD WR H H V EOH DPD H RI W H X WV

LUH W SH VHQVRUV

No speci c restrictions. The use of “ ywheel” diodes is recommended when an inductive load
HOD V EH V WF H

VXSSO

LUH W SH VHQVRUV FDQQRW EH FRQQHFWH LUHFWO WR DQ VXSSO
7 V RXO HVXOW PPH DWH HVW XFW R RI W H VH VR D FR V H DEOH D H WR W H XVH
An appropriate load (refer to the instruction sheet supplied with the sensor) must always be
FR HFWH VH HV W W H VH VR

DSDFLWL H ORD m)
2 SR H XS W V HFHVVD WR O P W E HV VWR W H F D FX H W RI W H FDSDF W H ORD
7 H ROWD H RS W H VH VR FD DOVR EH WDNH WR DFFRX W E VXEW DFW W I RP W H
VXSSO ROWD H IR W H FDOFXODW R RI 5

5  

/RD FRPSULVLQJ DQ LQFDQ HVFHQW ODPS
,I W H ORD FRPS VHV D FD HVFH W ODPS W H FRO VWDWH HV VWD FH FD EH W PHV OR H
W D W H RW VWDWH HV VWD FH 7 V FD FDXVH H FX H W OH HOV R V WF ) W D
S H HDW HV VWR SD DOOHO W W H VH VR

5  
U
3

, U = supply voltage and P = lamp power

8 VXSSO

Q VHQVRUV

R

C U supply
, PD VH VR

H HUDO L HG
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)DVW WURXEOH VKRRWLQJ JXL H
3UREOHP 3RVVLEOH FDXVHV 5HPH

7KH VHQVRU V RXWSXW LOO QRW FKDQJH VWDWH KHQ D PHWDO
REMHFW HQWHUV WKH HWHFWLRQ RQH

On a ush mountable sensor using
WHDF PR H
VHWW XS R S R DPP H R

After a RESET, follow the environment teach mode
S RFH X H 5HIH WR VW XFW R V HHW VXSSO H W
VH VR

2XWSXW VWD H IDXOW R FRPSOHWH
ID OX H RI W H VH VR R W H
V R W F FX W S RWHFW R DV W SSH

HFN W DW W H VH VR V FRPSDW EOH W W H VXSSO
EH XVH

HFN W H ORD FX H W F D DFWH VW FV
I ORD FX H W , 2PD PXP V WF FDSDF W D
auxiliary relay, of the CAD N type for example, should
EH WH SRVH EHW HH W H VH VR D W H ORD
I , PD PXP V WF FDSDF W F HFN IR
IDXOWV V R W F FX W
In all cases, a 0.4A “quick-blow” fuse should be tted
VH HV W W H VH VR

: H R HFN W DW W H FR IR PV WR W H V R R
W H VH VR ODEHO R VW XFW R V HHW

6XSSO IDXOW HFN W DW W H VH VR V FRPSDW EOH W W H VXSSO
 R
HFN W DW W H VXSSO ROWD H V W W H ROWD H

limits of the sensor. Remember that with a recti ed,
VPRRW H VXSSO
U peak = U nominal x W D SSOH ROWD H

)DOVH RU HUUDWLF RSHUDWLRQ LWK RU LWKRXW WKH SUHVHQFH RI
D PHWDO REMHFW LQ WKH HWHFWLRQ RQH

On ush mountable VH VR XV
WHDF PR H
VHWW XS R S R DPP H R

After a RESET, follow the environment teach mode
S RFH X H 5HIH WR VW XFW R V HHW VXSSO H W
VH VR

In uence of background or metal
H R PH W

5HIH WR W H VW XFW R V HHW VXSSO H W W H
VH VR )R VH VR V W D MXVWDEOH VH V W W H XFH
W H VH V VWD FH

Sensing distance poorly de ned for
W H REMHFW WR EH HWHFWH

Apply the correction coe cients.
5HDO W H V VWHP R X W H WHDF PR H D D

In uence of transient interference
R W H VXSSO O HV

( VX H W DW D VXSSO HV H H H I RP
recti ed AC, are correctly smoothed (C > 400 µF).
Separate AC power cables from low-level DC cables

9 OR OH HO
: H H H OR VWD FHV D H RO H XVH VX WDEOH
FDEOH VF HH H D W VWH SD V RI W H FR HFW
F RVV VHFW R DO D HD

(TX SPH W S R H WR HP WW
HOHFW RPD HW F WH IH H FH

3RV W R W H VH VR V DV ID D D DV SRVV EOH I RP D
VRX FHV RI WH IH H FH

5HVSR VH W PH RI W H VH VR WRR
VOR IR W H SD W FXOD REMHFW EH
HWHFWH

HFN W H VX WDE O W RI W H VH VR IR W H SRV W R R
V H RI W H REMHFW WR EH HWHFWH
,I HFHVVD VHOHFW D VH VR W D H V WF
I HTXH F

In uence of high temperature (O P DWH VRX FHV RI D DWH HDW R S RWHFW W H
VH VR FDV W D HDW V HO
5HDO D D MXVWH W H WHPSH DWX H D RX W H
xing support.

1R HWHFWLRQ IROOR LQJ D SHULR RI VHU LFH 9 E DW R V RFN 5HDO W H V VWHP
5HSODFH W H VXSSR W R S RWHFW W H VH VR

H HUDO L HG
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, XFW H S R P W VH VR V
6 D H SSO D

6H D O S H H D
H O D H H
O DO

)OXV PRX WDEOH PHWDO

1RP DO VH V VWD FH (Sn) 10 mm 10 mm 10mm 10 mm
MXVWDEOH I H XH F D H 6…150 impulses/min 120…3000 impulses/min 6…150 impulses/min 120…3000 impulses/min

5HIH H FHV
H 313 1 6 6 – –
H R  1 – – 6 6

:H W (kg) 0.300

D DFWH VW FV
R HFW R 3 H FDEOH PP OH W P 3 H FDEOH PP OH W P

H HH RI S RWHFW R
conforming to IEC 60529

IP 67

2SH DW R H 0…8mm
5HSHDW DFFX DF 3% of Sr
Di�erential travel 3…15 % of Fr
2SH DW WHPSH DWX H - 25…+ 70 °C

2XWSXW VWDWH FDW R Red LED
5DWH VXSSO ROWD H W S RWHFW R D D VW H H VH SROD W  R

ROWD H O P WV
FOX SSOH

10…58 V  20…264 V

6 WF FDSDF W P W R H ORD
D V R W F FX W S RWHFW R

 P R P

ROWD H RS FORVH VWDWH 1.8 V 5.7 V
5HV XDO FX H W RSH VWDWH – 1.5 mA
X H W FR VXPSW R R ORD 15 mA –

0D PXP V WF
I H XH F

6000 impulses/min (for 6 ); 48,000 impulses/min (for 6 )

5X XS HOD IROOR
SR H XS

9 seconds ± 20 % + 1/Fr (3)

: VF HPHV
3-wire
6

H 
6

)R D R FDE D R I F IR D R FDE D R I F
( D S 9 E FR V ;6$9�����/�� L D R FDE
7 V V VR V R R L FR SR D R RD R V R FL FXL S R F LR D IR L LV VV LD R FR F D TXLF E R IXV L V L V L RD
V SD
)R D V VR L RX D X XS D IR R L SR XS S DF 9 L I F E 9 ( D S 9 E FR V ;6$9����� L RX D
X XS D )R D XF X XS D RI V S DF 9 L I F E 9

5 I F V
F D DF LV LFV
L VLR V

VF V

Accessories:
SD H 118

a = 81
b = 67
Ø = M30

BN

BU

+

–

BKPNP

BN

BU

a
b

Lengths (mm):
D  2 H DOO
b = Threaded section


