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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH

5HFRPPHQGDWLRQV

7KH�VHQVRUV�GHWDLOHG�LQ�WKLV�FDWDORJXH�DUH�GHVLJQHG�IRU�XVH�LQ�VWDQGDUG�LQGXVWULDO�DSSOLFDWLRQV�
UHODWLQJ�WR�SUHVHQFH�GHWHFWLRQ�
7KHVH�VHQVRUV�GR�QRW�LQFRUSRUDWH�WKH�UHTXLUHG�UHGXQGDQW�HOHFWULFDO�FLUFXLW�HQDEOLQJ�WKHLU�XVDJH�
LQ�VDIHW\�DSSOLFDWLRQV�
)RU�VDIHW\�DSSOLFDWLRQV��SOHDVH�FRQVXOW�RXU�ZHEVLWH��ZZZ�WHVHQVRUV�FRP

Standards�and�certi¿cations�
3DUDPHWHUV�UHODWHG�WR�WKH�HQYLURQPHQW

4XDOLW\�FRQWURO

2XU�LQGXFWLYH�SUR[LPLW\�VHQVRUV�DUH�VXEMHFW�WR�VSHFLDO�SUHFDXWLRQV�LQ�RUGHU�WR�JXDUDQWHH�
WKHLU�UHOLDELOLW\�LQ�WKH�PRVW�DUGXRXV�LQGXVWULDO�HQYLURQPHQWV�
!� Quali¿cation�
3� 7KH�SURGXFW�FKDUDFWHULVWLFV�VWDWHG�LQ�WKLV�FDWDORJXH�DUH�VXEMHFW�WR�D�quali¿cation�procedure�

FDUULHG�RXW�LQ�RXU�ODERUDWRULHV�
3� ,Q�SDUWLFXODU��WKH�SURGXFWV�DUH�VXEMHFWHG�WR�FOLPDWLF�F\FOH�WHVWV�IRU������KRXUV�ZKLOVW�

SRZHUHG�XS�WR�YHULI\�WKHLU�DELOLW\�WR�PDLQWDLQ�WKHLU�FKDUDFWHULVWLFV�RYHU�WLPH��
!� 3URGXFWLRQ
3� 7KH�HOHFWULFDO�FKDUDFWHULVWLFV�DQG�VHQVLQJ�GLVWDQFHV�DW�ERWK�DPELHQW�WHPSHUDWXUH�DQG�

H[WUHPH�WHPSHUDWXUHV�DUH������FKHFNHG�
3� 3URGXFWV�DUH�UDQGRPO\�VHOHFWHG�GXULQJ�WKH�FRXUVH�RI�SURGXFWLRQ�DQG�VXEMHFWHG�WR�PRQLWRULQJ�

WHVWV�relating�to�all�their�quali¿ed�characteristics.
!� &XVWRPHU�UHWXUQV
,I��LQ�VSLWH�RI�DOO�WKHVH�SUHFDXWLRQV��GHIHFWLYH�SURGXFWV�DUH�UHWXUQHG�WR�XV��WKH\�DUH�VXEMHFW�WR�
V\VWHPDWLF�DQDO\VLV�DQG�FRUUHFWLYH�DFWLRQV�DUH�LPSOHPHQWHG�WR�HOLPLQDWH�WKH�ULVNV�RI�WKH�IDXOW�
UHFXUULQJ�

&RQIRUPLW\�WR�VWDQGDUGV

$OO�7HOHPHFDQLTXH�6HQVRUV�EUDQG�LQGXFWLYH�SUR[LPLW\�VHQVRUV�FRQIRUP�WR�DQG�DUH�WHVWHG�
LQ�DFFRUGDQFH�ZLWK�WKH�UHFRPPHQGDWLRQV�RI�VWDQGDUG�,(&�����������

0HFKDQLFDO�VKRFN�UHVLVWDQFH

7KH�VHQVRUV�DUH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�VWDQGDUG�,(&����������������JQ��GXUDWLRQ����PV�

9LEUDWLRQ�UHVLVWDQFH

7KH�VHQVRUV�DUH�WHVWHG�LQ�DFFRUGDQFH�ZLWK�VWDQGDUG�,(&������������DPSOLWXGH�����PP��
I� ���«���+]�����JQ�DW����+]�

5HVLVWDQFH�WR�WKH�HQYLURQPHQW

!� 3OHDVH�UHIHU�WR�WKH�FKDUDFWHULVWLFV�SDJHV�IRU�WKH�YDULRXV�VHQVRUV�
!� ,3���:�protection�against�the�e򯿿ects�of�immersion.��

7HVW�FRQIRUPLQJ�WR�,(&��������VHQVRU�LPPHUVHG�IRU����PLQXWHV�LQ���P�RI�ZDWHU��
1R�GHWHULRUDWLRQ�LQ�HLWKHU�RSHUDWLQJ�RU�LQVXODWLRQ�FKDUDFWHULVWLFV�LV�SHUPLWWHG�

!� ,3�����SURWHFWLRQ�DJDLQVW�SURORQJHG�LPPHUVLRQ���
6HQVRU�LPPHUVHG�IRU�����KRXUV�LQ����PHWUHV�RI�ZDWHU�DW�����&��
1R�GHWHULRUDWLRQ�LQ�HLWKHU�RSHUDWLQJ�RU�LQVXODWLRQ�FKDUDFWHULVWLFV�LV�SHUPLWWHG��
7HOHPHFDQLTXH�6HQVRUV�ZLWK�DQ�,3����GHJUHH�RI�SURWHFWLRQ�DUH�LGHDO�IRU�XVH�LQ�WKH�PRVW�
DUGXRXV�FRQGLWLRQV��VXFK�DV�PDFKLQH�WRROV��DXWRPDWLF�FDU�ZDVKHUV�

!� ,3���.:�protection�against�the�e򯿿ects�of�high�pressure�cleaning.�Adherence�to�standard�
',1�������ZKLFK�VWLSXODWHV�WKDW�WKH�SURGXFW�PXVW�ZLWKVWDQG�D�ZDWHU�MHW�DW�D�SUHVVXUH�RI����EDU�
DQG�WHPSHUDWXUH�RI������&�IRU���PLQXWHV��
1R�GHWHULRUDWLRQ�LQ�HLWKHU�RSHUDWLQJ�RU�LQVXODWLRQ�FKDUDFWHULVWLFV�LV�SHUPLWWHG��

5HVLVWDQFH�WR�HOHFWURPDJQHWLF�LQWHUIHUHQFH

!� (OHFWURVWDWLF�GLVFKDUJHV  �DQG�5�YHUVLRQV��OHYHO���LPPXQLW\�����N9��
,(&����������

!� Radiated�electromagnetic�¿elds�
�HOHFWURPDJQHWLF�ZDYHV�

"�� �DQG�5�YHUVLRQV��OHYHO������9�P��RU�OHYHO�������
9�P��LPPXQLW\��,(&����������

!� )DVW�WUDQVLHQWV��
�PRWRU�VWDUW�VWRS�LQWHUIHUHQFH�

"�YHUVLRQ��OHYHO���LPPXQLW\����N9��
 �DQG�5�YHUVLRQV��OHYHO���LPPXQLW\����N9��H[FHSW�
����PP�PRGHO��OHYHO�����,(&����������

!� ,PSXOVH�YROWDJH "�� �DQG�5�YHUVLRQV��OHYHO���LPPXQLW\������N9��
H[FHSW�����PP�DQG�VPDOOHU�PRGHOV��OHYHO���N9����
,(&����������

5HVLVWDQFH�WR�FKHPLFDOV�LQ�WKH�HQYLURQPHQW

!� Owing�to�the�very�wide�range�of�chemicals�encountered�in�industry,�it�is�very�diႈcult�to�give�
JHQHUDO�JXLGHOLQHV�FRPPRQ�WR�DOO�VHQVRUV��

!� To�ensure�lasting�eႈcient�operation,�it�is�essential�that�any�chemicals�coming�into�contact�
with�the�sensors�will�not�a򯿿ect�their�casing�and,�in�doing�so,�prevent�their�reliable�operation.

!� Cylindrical�and�Àat�plastic�case�sensors�o򯿿er�excellent�overall�resistance�to:�
3� FKHPLFDO�SURGXFWV�VXFK�DV�VDOWV��DOLSKDWLF�DQG�DURPDWLF�RLOV��SHWUROHXP��DFLGV�DQG�GLOXWHG�

EDVHV��)RU�DOFRKROV��NHWRQHV�DQG�SKHQROV��SUHOLPLQDU\�WHVWV�VKRXOG�EH�PDGH�UHODWLQJ�WR�WKH�
QDWXUH�DQG�FRQFHQWUDWLRQ�RI�WKH�OLTXLG�

3� IRRG�DQG�EHYHUDJH�LQGXVWU\�SURGXFWV�VXFK�DV�DQLPDO�RU�YHJHWDEOH�EDVHG�SURGXFWV��YHJHWDEOH�
RLOV��DQLPDO�IDW��IUXLW�MXLFH��GDLU\�SURWHLQV��HWF���

,Q�DOO�FDVHV��WKH�PDWHULDOV�VHOHFWHG��VHH�SURGXFW�FKDUDFWHULVWLFV��SURYLGH�VDWLVIDFWRU\�
FRPSDWLELOLW\�LQ�PRVW�LQGXVWULDO�HQYLURQPHQWV��IRU�IXUWKHU�LQIRUPDWLRQ��SOHDVH�FRQVXOW�RXU�
&XVWRPHU�&DUH�&HQWUH��

,QVXODWLRQ &ODVV���GHYLFHV�'
(OHFWULFDO�LQVXODWLRQ�FRQIRUPLQJ�WR�VWDQGDUGV�,(&�������DQG�1)�&��������UHODWLQJ�WR�PHDQV�RI�
SURWHFWLRQ�DJDLQVW�HOHFWULF�VKRFN�

*HQHUDO
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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH

3ULQFLSOH�RI�LQGXFWLYH�GHWHFWLRQ 2SHUDWLQJ�SULQFLSOH

�� 2VFLOODWRU
�� 2XWSXW�GULYHU
�� 2XWSXW�VWDJH

!� 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.

&RPSRVLWLRQ�RI�DQ�LQGXFWLYH�SUR[LPLW\�VHQVRU�

'HWHFWLRQ�RI�D�PHWDO�REMHFW�

!�When�a�metal�object�is�placed�within�the�magnetic�¿eld�generated�by�the�sensor,�the�resulting�
FXUUHQWV�LQGXFHG�IRUP�DQ�DGGLWLRQDO�ORDG�DQG�WKH�RVFLOODWLRQV�FHDVH��
7KLV�FDXVHV�WKH�RXWSXW�GULYHU�WR�RSHUDWH�DQG��GHSHQGLQJ�RQ�WKH�VHQVRU�W\SH��D�QRUPDOO\�RSHQ�
�12��RU�QRUPDOO\�FORVHG��1&��RXWSXW�VLJQDO�LV�SURGXFHG�

,QGXFWLYH�SUR[LPLW\�GHWHFWLRQ

!� ,QGXFWLYH�SUR[LPLW\�VHQVRUV�HQDEOH�WKH�GHWHFWLRQ��ZLWKRXW�SK\VLFDO�FRQWDFW��RI�PHWDO�REMHFWV��
!� 7KHLU�UDQJH�RI�DSSOLFDWLRQV�LV�YHU\�H[WHQVLYH�DQG�LQFOXGHV��
3� PRQLWRULQJ�WKH�SRVLWLRQ�RI�PDFKLQH�SDUWV��FDPV��HQG�VWRSV��HWF����
3� FRXQWLQJ�WKH�SUHVHQFH�RI�PHWDO�REMHFWV��HWF�

$GYDQWDJHV�RI�LQGXFWLYH�GHWHFWLRQ

!� 1R�SK\VLFDO�FRQWDFW�ZLWK�WKH�REMHFW�WR�EH�GHWHFWHG��WKXV�DYRLGLQJ�ZHDU�DQG�HQDEOLQJ�GHWHFWLRQ�
RI�IUDJLOH�REMHFWV��IUHVKO\�SDLQWHG�REMHFWV��HWF�

!� +LJK�RSHUDWLQJ�UDWHV��)DVW�UHVSRQVH�
!� ([FHOOHQW�UHVLVWDQFH�WR�LQGXVWULDO�HQYLURQPHQWV��UREXVW�SURGXFWV��IXOO\�HQFDSVXODWHG�LQ�UHVLQ��
!� 6ROLG�VWDWH�WHFKQRORJ\��QR�PRYLQJ�SDUWV��WKHUHIRUH�VHUYLFH�OLIH�RI�VHQVRU�QRW�UHODWHG�WR�QXPEHU�

RI�RSHUDWLQJ�F\FOHV�

)OXVK�PRXQWDEOH�XVLQJ�WHDFK�PRGH�VHQVRUV

!� The�Àush�mountable�sensors�using�teach�mode�are�suitable�for�all�metal�environments�(Àush�
mountable�or�non�Àush�mountable)�since�they�ensure�a�maximum�sensing�distance,�even�if�
WKHUH�LV�D�PHWDO�EDFNJURXQG��3UHFLVH�GHWHFWLRQ�RI�WKH�SRVLWLRQ�RI�WKH�REMHFW�FDQ�EH�REWDLQHG�
XVLQJ�WKH�WHDFK�PRGH��)RU�IXUWKHU�LQIRUPDWLRQ��VHH�SDJH�����

/('�LQGLFDWRU 2XWSXW�/('

All�Telemecanique�Sensors�inductive�proximity�sensors�incorporate�an�output�state�LED�
LQGLFDWRU�
The�Àush�mountable�sensors�using�teach�mode�are�¿tted�with�a�green�LED�that�indicates�“Power�
RQ´�DQG�DOVR�DVVLVWV�WKH�XVHU�GXULQJ�VHWWLQJ�XS��WHDFK�PRGH��

0RXQWLQJ�VHQVRUV�RQ�D�PHWDO�VXSSRUW )OXVK�PRXQWDEOH�LQ�PHWDO

��������

3 Sn

2EMHFW�WR�EH�
GHWHFWHG

0
H
WD
O

0
H
WD
O

!� 1R�VLGH�FOHDUDQFH�UHTXLUHG�
!� All�Àush�mountable�sensors�using�teach�mode�also�enable�detection�of�an�object�DJDLQVW�D�
PHWDO�EDFNJURXQG��)RU�IXUWKHU�LQIRUPDWLRQ��VHH�SDJHV�����DQG�����

Sensors�not�suitable�for�Àush�mounting�in�metal
3 Sn

2 Sn

2EMHFW�WR�EH�GHWHFWHG

0
H
WD
O

0
H
WD
O

!� 6LGH�FOHDUDQFH�UHTXLUHG�
Sensing�distance�greater�than�that�for�a�standard�Àush�mountable�model.
!� )OXVK�PRXQWDEOH�VHQVRUV�XVLQJ�WHDFK�PRGH�HOLPLQDWH�WKH�QHHG�IRU�VLGH�FOHDUDQFH��)RU�IXUWKHU�

LQIRUPDWLRQ��VHH�SDJHV�����DQG�����

*HQHUDO��FRQWLQXHG��

1 2 3

LED

2XWSXW�
VWDWH

LED

2XWSXW�
VWDWH

2EMHFW�
SUHVHQW

1R�REMHFW�
SUHVHQW

6RUWLH�12 6RUWLH�1&
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0RXQWLQJ�VHQVRUV�RQ�D�PHWDO�VXSSRUW Mounting�using�¿xing�clamp

e (mm) h 
(m

m
)

1RQ�IHUURXV�RU�
SODVWLF�PDWHULDO

!� Standard�Àush�mountable�models:�e�=�0,�h�=�0
!� Standard�non�Àush�mountable�models
3� ���������������PP��H� ����K� ��
3� �����PP��LI�K� ����H�2����H� ����K�2���
3� �����PP��LI�K� ����H�2����H� ����K�2���
!� )OXVK�PRXQWDEOH�VHQVRUV�XVLQJ�WHDFK�PRGH��H� ����K� ��

0RXQWLQJ�GLVWDQFH�EHWZHHQ�VHQVRUV 6WDQGDUG�VHQVRUV

H

H

0RXQWLQJ�VLGH�E\�VLGH
H�2���6Q

0RXQWLQJ�IDFH�WR�IDFH
H�2����6Q

If�2�standard�sensors�are�mounted�too�close�to�each�other�they�are�likely�to�lock�in�the�“detection�
VWDWH´�GXH�WR�LQWHUIHUHQFH�EHWZHHQ�WKHLU�UHVSHFWLYH�RVFLOODWLQJ�IUHTXHQFLHV��
7R�DYRLG�WKLV�FRQGLWLRQ��WKH�PLQLPXP�PRXQWLQJ�GLVWDQFHV�VWDWHG�IRU�WKH�VHQVRUV�VKRXOG�EH�
DGKHUHG�WR�RU��DOWHUQDWLYHO\��VHQVRUV�ZLWK�VWDJJHUHG�RVFLOODWLQJ�IUHTXHQFLHV�VKRXOG�EH�XVHG�

6WDJJHUHG�IUHTXHQF\�VHQVRUV

)RU�DSSOLFDWLRQV�ZKHUH�WKH�PLQLPXP�UHFRPPHQGHG�PRXQWLQJ�GLVWDQFHV�IRU�VWDQGDUG�VHQVRUV�
FDQQRW�EH�DFKLHYHG��LW�LV�SRVVLEOH�WR�RYHUFRPH�WKLV�UHVWUDLQW�E\�XVLQJ�VWDJJHUHG�IUHTXHQF\�
VHQVRUV��3OHDVH�FRQVXOW�RXU�&XVWRPHU�&DUH�&HQWUH��
,Q�WKLV�FDVH��D�VWDJJHUHG�IUHTXHQF\�VHQVRU�LV�PRXQWHG�DGMDFHQW�WR�RU�RSSRVLWH�HDFK�VWDQGDUG�
VHQVRU�

7LJKWHQLQJ�WRUTXH�IRU�F\OLQGULFDO�W\SH�
VHQVRUV

0D[LPXP�WLJKWHQLQJ�WRUTXH�IRU�WKH�YDULRXV�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

��� ��� ����� � ���� ± ±

��� � ����� � ����� � ����

���� � ����� �� ������ � �����

���� �� ������ �� ������ � ���

���� �� ������ ��� ������ �� ������

*HQHUDO��FRQWLQXHG�
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6HQVLQJ�GLVWDQFH De¿nitions
�

6X�PD[�

6D�
 �
Assured���
GHWHFWLRQ

6X�PD[���+

6HQVLQJ�IDFH

6WDQGDUG�PHWDO�WDUJHW

2XWSXW�21 2XWSXW�2))

H�=�di򯿿erential�travel

6U�PD[�

6Q

6U�PLQ�

6X�PLQ�

6U�PD[����+

6Q���+

6U�PLQ����+

6X�PLQ����+

,Q�RUGHU�WR�HQVXUH�WKDW�FXVWRPHUV�FDQ�PDNH�UHOLDEOH�SURGXFW�FRPSDULVRQV�DQG�VHOHFWLRQ��WKH�
standard�IEC�60947-5-2�de¿nes�various�sensing�distances,�such�as:
!� 1RPLQDO�VHQVLQJ�GLVWDQFH��6Q��

7KH�UDWHG�RSHUDWLQJ�GLVWDQFH�IRU�ZKLFK�WKH�VHQVRU�LV�GHVLJQHG��,W�GRHV�QRW�WDNH�LQWR�DFFRXQW�
DQ\�YDULDWLRQV��PDQXIDFWXULQJ�WROHUDQFHV��WHPSHUDWXUH��YROWDJH��

!� E򯿿ective�sensing�distance�(Sr)�
The�e򯿿ective�sensing�distance�is�measured�at�the�rated�voltage�(Un)�and�the�rated�ambient�
WHPSHUDWXUH��7Q����
,W�PXVW�EH�EHWZHHQ�����DQG������RI�WKH�QRPLQDO�VHQVLQJ�GLVWDQFH��6Q�������6Q�4�6U�4�����6Q�

!� 8VDEOH�VHQVLQJ�GLVWDQFH��6X��
7KH�XVDEOH�VHQVLQJ�GLVWDQFH�LV�PHDVXUHG�DW�WKH�OLPLWV�RI�WKH�SHUPLVVLEOH�YDULDWLRQV�LQ�WKH�
ambient�temperature�(Ta)�and�the�supply�voltage�(Ub).�It�must�be�between�90%�and�110%�of�
the�e򯿿ective�sensing�distance:�0.9�Sr�4�6X�4�����6U�

!� $VVXUHG�RSHUDWLQJ�GLVWDQFH��6D����
7KLV�LV�WKH�RSHUDWLQJ�]RQH�RI�WKH�VHQVRU��7KH�DVVXUHG�VHQVLQJ�GLVWDQFH�LV�EHWZHHQ���DQG�����
RI�WKH�QRPLQDO�VHQVLQJ�GLVWDQFH��6Q�����4�6D�4�����[���� 6Q�

Assured�
VHQVLQJ�
GLVWDQFH

6WDQGDUG�PHWDO�WDUJHW

6Q

�����6Q

6WDQGDUG�PHWDO�WDUJHW

The�standard�IEC�60947-5-2�de¿nes�the�standard�metal�target�as�a�square�mild�steel�(Fe�360)�
SODWH����PP�WKLFN�
7KH�VLGH�GLPHQVLRQ�RI�WKH�SODWH�LV�HLWKHU�HTXDO�WR�WKH�GLDPHWHU�RI�WKH�FLUFOH�HQJUDYHG�RQ�WKH�
VHQVLQJ�IDFH�RI�WKH�VHQVRU�RU���WLPHV�WKH�QRPLQDO�VHQVLQJ�GLVWDQFH��6Q��

7HUPLQRORJ\ Di򯿿erential�travel

H

)URQWDO�
DSSURDFK

6HQVLQJ�
GLVWDQFH

3(� �SLFN�XS�SRLQW��WKH�REMHFW�LV�GHWHFWHG
35� �GURS�RXW�SRLQW��WKH�REMHFW�LV�QR�ORQJHU�GHWHFWHG

353( The�di򯿿erential�travel�(H),�or�hysteresis,�is�the�distance�between�the�operating�point,�as�the�
VWDQGDUG�PHWDO�WDUJHW�PRYHV�WRZDUGV�WKH�VHQVRU��DQG�WKH�UHOHDVH�SRLQW��DV�LW�PRYHV�DZD\��
7KLV�K\VWHUHVLV�LV�HVVHQWLDO�IRU�WKH�VWDEOH�RSHUDWLRQ�RI�WKH�VHQVRU�

5HSHDW�DFFXUDF\

7KH�UHSHDW�DFFXUDF\��5��LV�WKH�UHSHDWDELOLW\�RI�WKH�VHQVLQJ�GLVWDQFH�EHWZHHQ�VXFFHVVLYH�
RSHUDWLRQV��5HDGLQJV�DUH�WDNHQ�RYHU�D�SHULRG�RI�WLPH�ZKLOVW�WKH�VHQVRU�LV�VXEMHFWHG�WR�YROWDJH�
and�temperature�variations:�8�hours,�10�to�30�°C,�Un�±�5�%.
It�is�expressed�as�a�percentage�of�the�e򯿿ective�sensing�distance�Sr.�
)RU�DOO�;6�VHQVRUV��WKH�UHSHDW�DFFXUDF\�LV�����

6HQVLQJ�UDQJH��6U

2EMHFW�GHWHFWLRQ�
]RQH

([DPSOH�RI�VWRUHG�
SRVLWLRQ

3UHFLVLRQ�DGMXVWPHQW�
]RQH

'HWHFWLRQ�]RQH�DQG�SUHFLVLRQ�DGMXVWPHQW�]RQH

!� )OXVK�PRXQWDEOH�VHQVRUV�XVLQJ�WHDFK�PRGH��GXH�WR�DGMXVWPHQW�RI�VHQVLWLYLW\�ZKLOVW�WHDFKLQJ��
HQDEOH�WKH�SRVLWLRQ�RI�DQ�REMHFW�WR�EH�GHWHFWHG�DV�LW�DSSURDFKHV�IURP�WKH�IURQW�RU�VLGH��
The�teach�mode�can�be�used�when�the�object�is�located�in�the�zone�known�as�the�“precision�
DGMXVWPHQW�]RQH´��:KHQ�WKH�REMHFW�DSSURDFKHV�IURP�WKH�IURQW��WKH�GHWHFWLRQ�]RQH�RI�WKH�
REMHFW�UDQJHV�IURP�WKH�VWRUHG�SRVLWLRQ�GRZQ�WR�]HUR�

2SHUDWLQJ�]RQH

12

�

�� 'HWHFWLRQ�WKUHVKROG�FXUYHV�
�� ³2EMHFW�GHWHFWHG´�/('

!� 7KH�RSHUDWLQJ�]RQH�UHODWHV�WR�WKH�DUHD�LQ�IURQW�RI�WKH�VHQVLQJ�IDFH�LQ�ZKLFK�WKH�GHWHFWLRQ�RI�D�
PHWDO�REMHFW�LV�FHUWDLQ���
7KH�YDOXHV�VWDWHG�LQ�WKH�FKDUDFWHULVWLFV�UHODWLQJ�WR�WKH�YDULRXV�W\SHV�RI�VHQVRU�DUH�IRU�VWHHO�
REMHFWV�RI�D�VL]H�HTXDO�WR�WKH�VHQVLQJ�IDFH�RI�WKH�VHQVRU���
For�objects�of�a�di򯿿erent�nature�(smaller�than�the�sensing�face�of�the�sensor,�other�metals,�
etc.),�it�is�necessary�to�apply�a�correction�coeႈcient.

*HQHUDO��FRQWLQXHG�
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Correction�coeႈcients�to�apply�to�the�
DVVXUHG�RSHUDWLQJ�GLVWDQFH

$VVXUHG�RSHUDWLQJ�GLVWDQFH�RI�D�VHQVRU

,Q�SUDFWLFH��PRVW�REMHFWV�WR�EH�GHWHFWHG�DUH�JHQHUDOO\�PDGH�RI�VWHHO�DQG�DUH�RI�D�VL]H�HTXDO�WR��RU�
JUHDWHU��WKDQ�WKH�VHQVLQJ�IDFH�RI�WKH�VHQVRU���

For�the�calculation�of�the�assured�operating�distance�for�di򯿿erent�operating�conditions,�one�must�
take�into�account�the�correction�coeႈcients�that�inÀuence�it.

7KH�FXUYHV�LQGLFDWHG�DUH�SXUHO\�UHSUHVHQWDWLYH�RI�W\SLFDO�FXUYHV��7KH\�DUH�RQO\�JLYHQ�DV�D�JXLGH�
WR�WKH�DSSUR[LPDWH�XVDEOH�VHQVLQJ�GLVWDQFH�RI�D�SUR[LPLW\�VHQVRU�IRU�D�JLYHQ�DSSOLFDWLRQ�

InÀuence�of�ambient�temperature
Apply�a�correction�coeႈcient�Kq,�determined�from�the�curve�shown�opposite.

0DWHULDO�RI�REMHFW�WR�EH�GHWHFWHG
Apply�a�correction�coeႈcient�Km,�determined�from�the�diagram�shown�opposite.

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

6SHFLDO�FDVH�RI�D�YHU\�WKLQ�REMHFW�PDGH�RI�D�QRQ�IHUURXV�PDWHULDO�

6L]H�RI�REMHFW�WR�EH�GHWHFWHG
Apply�a�correction�coeႈcient�Kd,�determined�from�the�curve�shown�opposite.�
:KHQ�FDOFXODWLQJ�WKH�VHQVLQJ�GLVWDQFH�IRU�WKH�VHOHFWLRQ�RI�D�VHQVRU��PDNH�WKH�DVVXPSWLRQ�WKDW�
Kd�=�1.

9DULDWLRQ�RI�VXSSO\�YROWDJH
In�all�cases,�apply�the�correction�coeႈcient�Kt�=�0.9.�

&DOFXODWLRQ�H[DPSOHV &RUUHFWLRQ�RI�WKH�VHQVLQJ�GLVWDQFH�RI�D�VHQVRU

6HQVRU�ZLWK�QRPLQDO�VHQVLQJ�GLVWDQFH�6Q� ����PP�
Ambient�temperature�variation�0�to�+�20�°C.�
2EMHFW�PDWHULDO�DQG�VL]H��VWHHO�����[����[���PP�WKLFN�
7KH�DVVXUHG�VHQVLQJ�GLVWDQFH�6D�LV�GHWHUPLQHG�XVLQJ�WKH�IRUPXOD���
6D� �6Q�[�.T�[�.P�[�.G�[�.W� ����[������[���[������[����
L�H��6D� ������PP�
�

6HOHFWLQJ�D�VHQVRU�IRU�D�JLYHQ�DSSOLFDWLRQ

Application�characteristics:�
�� object�material�and�size:�iron�(Km�=�0.9),�30�x�30�mm,
�� temperature:�0�to�20�°C�(Kq� �������
�� REMHFW�GHWHFWLRQ�GLVWDQFH����PP�������PP��L�H��6D�PD[�� �����PP�
�� assume�Kd�=�1.�
A�sensor�must�be�selected�for�which�����6Q�2�6D

.T�[�.P�[�.G�[�.W
 ���
�����[�����[���[����

�

�
� � � � � � � � � � L�H��6Q�2�����PP

*HQHUDO��FRQWLQXHG�
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7\SLFDO�FXUYH�IRU�D�VWHHO�REMHFW�XVHG�ZLWK�D�F\OLQGULFDO�
VHQVRU
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Speci¿c�aspects�of�electronic�sensors 7HUPLQRORJ\

Ir
MA

XS

Ud
V

XS

!� 5HVLGXDO�FXUUHQW��,U��
3� The�residual�current�(Ir)�corresponds�to�the�current�Àowing�through�the�sensor�when�in�the�

“open”�state.�
3� &KDUDFWHULVWLF�RI���ZLUH�W\SH�SUR[LPLW\�VHQVRUV�

!� Voltage�drop�(Ud)
3� 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

!� )LUVW�XS�GHOD\
3� The�¿rst-up�delay�corresponds�to�the�time�(t)�between�the�connection�of�the�power�supply�to�

WKH�VHQVRU�DQG�LWV�IXOO\�RSHUDWLRQDO�VWDWH�
�� 6XSSO\�YROWDJH�8�RQ
�� 6HQVRU�RSHUDWLRQDO�DW�VWDWH��
�� 6HQVRU�DW�VWDWH��

� � � �
5D 5U

2EMHFW�WR�
EH�GHWHFWHG

6HQVRU�
RXWSXW

!� 5HVSRQVH�WLPH
3� Response�time�(Ra):�the�time�delay�between�the�object�to�be�detected�entering�the�sensor’s�

RSHUDWLQJ�]RQH�DQG�WKH�VXEVHTXHQW�FKDQJH�RI�RXWSXW�VWDWH��7KLV�SDUDPHWHU�OLPLWV�WKH�VSHHG�
DQG�VL]H�RI�WKH�REMHFW�

3� Recovery�time�(Rr):�the�time�delay�between�an�object�to�be�detected�leaving�the�sensor’s�
RSHUDWLQJ�]RQH�DQG�WKH�VXEVHTXHQW�FKDQJH�RI�RXWSXW�VWDWH��7KLV�SDUDPHWHU�OLPLWV�WKH�LQWHUYDO�
EHWZHHQ�VXFFHVVLYH�REMHFWV�

6XSSO\ 6HQVRUV�IRU�$&�FLUFXLWV�� �DQG�5�PRGHOV�

Check�that�the�voltage�limits�of�the�sensor�are�compatible�with�the�nominal�voltage�of�the�AC�
VXSSO\�XVHG�

6HQVRUV�IRU�'&�FLUFXLWV
!� '&�VRXUFH��FKHFN�WKDW�WKH�YROWDJH�OLPLWV�RI�WKH�VHQVRU�DQG�WKH�DFFHSWDEOH�OHYHO�RI�ULSSOH�DUH�

FRPSDWLEOH�ZLWK�WKH�VXSSO\�XVHG�

!� $&�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-phase�AC�supply,�the�voltage�must�be�recti¿ed�and�
VPRRWKHG�WR�HQVXUH�WKDW�
�� WKH�SHDN�YROWDJH�RI�WKH�'&�VXSSO\�LV�ORZHU�WKDQ�WKH�PD[LPXP�YROWDJH�UDWLQJ�RI�WKH�VHQVRU��
3HDN�YROWDJH� �QRPLQDO�YROWDJH�[�����
�� WKH�PLQLPXP�YROWDJH�RI�WKH�VXSSO\�LV�JUHDWHU�WKDQ�WKH�PLQLPXP�YROWDJH�UDWLQJ�RI�WKH�VHQVRU��
JLYHQ�WKDW���
D9� ��,�[�W����&�
D9� �PD[��ULSSOH������� 9����
I�=�anticipated�load�current�(mA),��
t�=�period�of�1�cycle�(10�ms�full-wave�recti¿ed�for�a�50�Hz�supply�frequency),��
&� �FDSDFLWDQFH���)���
As�a�general�rule,�use�a�transformer�with�a�lower�secondary�voltage�(Ue)�than�the�required�DC�
voltage�(U).�
�
([DPSOH���
 ����9�WR�REWDLQ�"����9���
 ����9�WR�REWDLQ�"����9�

2XWSXWV 2XWSXW�VLJQDO��FRQWDFW�ORJLF�

!� 1RUPDOO\�RSHQ��12�
&RUUHVSRQGV�WR�D�VHQVRU�ZKRVH�RXWSXW�FKDQJHV�WR�WKH�FORVHG�VWDWH�ZKHQ�DQ�REMHFW�LV�SUHVHQW�LQ�
WKH�RSHUDWLQJ�]RQH�

!� 1RUPDOO\�FORVHG��1&�
&RUUHVSRQGV�WR�D�VHQVRU�ZKRVH�RXWSXW�FKDQJHV�WR�WKH�RSHQ�VWDWH�ZKHQ�DQ�REMHFW�LV�SUHVHQW�LQ�
WKH�RSHUDWLQJ�]RQH�

!� &RPSOHPHQWDU\�RXWSXWV��12���1&�
&RUUHVSRQGV�WR�D�VHQVRU�ZLWK�D�QRUPDOO\�FORVHG�RXWSXW�DQG�D�QRUPDOO\�RSHQ�RXWSXW�

*HQHUDO��FRQWLQXHG�
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2XWSXWV��FRQWLQXHG� ��ZLUH�"�W\SH��QRQ�SRODULVHG�12�RU�1&�RXWSXW�

BU/3

BN/1

BU/3

BN/1

BU/3

BN/1

!� Speci¿c�aspects
7KHVH�VHQVRUV�DUH�ZLUHG�LQ�VHULHV�ZLWK�WKH�ORDG�WR�EH�VZLWFKHG��
As�a�consequence,�they�are�subject�to:
3� a�residual�current�in�the�open�state�(current�Àowing�through�the�sensor�in�the�“open”�state),
3� A�voltage�drop�in�the�closed�state�(voltage�drop�across�the�sensor’s�terminals�in�the�“closed”�

VWDWH���

!� $GYDQWDJHV
3� 2QO\���OHDGV�WR�EH�ZLUHG��WKHVH�VHQVRUV�FDQ�EH�ZLUHG�LQ�VHULHV�LQ�WKH�VDPH�ZD\�DV�PHFKDQLFDO�

OLPLW�VZLWFKHV�
3� They�can�be�connected�to�either�positive�(PNP)�or�negative�(NPN)�logic�PLC�inputs,�
3� 1R�ULVN�RI�LQFRUUHFW�FRQQHFWLRQV��

!� 2SHUDWLQJ�SUHFDXWLRQV
3� Check�the�possible�e򯿿ects�of�residual�current�and�voltage�drop�on�the�actuator�or�input�

FRQQHFWHG�
3� For�sensors�that�do�not�have�overload�and�short-circuit�protection�(AC�or�AC/DC�symbol),�it�is�

essential�to�connect�a�0.4�A�“quick-blow”�fuse�in�series�with�the�load.

��ZLUH�"�W\SH��12�RU�1&�RXWSXW��313�RU�131

BU/3

BK/4

BN/1

PNP

+

–

+

–

NPN

BU/3

BK/4

BN/1
!� Speci¿c�aspects
3� 7KHVH�VHQVRUV�FRPSULVH���ZLUHV�IRU�WKH�'&�VXSSO\�DQG�D��UG�ZLUH�IRU�WKH�RXWSXW�VLJQDO�
3� 313�W\SH��VZLWFKLQJ�WKH�SRVLWLYH�VLGH�WR�WKH�ORDG�
3� 131�W\SH��VZLWFKLQJ�WKH�QHJDWLYH�VLGH�WR�WKH�ORDG��

!� $GYDQWDJHV
3� 3URWHFWLRQ�DJDLQVW�VXSSO\�UHYHUVH�SRODULW\�
3� 3URWHFWLRQ�DJDLQVW�RYHUORDG�DQG�VKRUW�FLUFXLW�
3� 1R�UHVLGXDO�FXUUHQW��ORZ�YROWDJH�GURS�

��ZLUH�"�W\SH���
FRPSOHPHQWDU\�12�DQG�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 !� $GYDQWDJHV
3� 3URWHFWLRQ�DJDLQVW�VXSSO\�UHYHUVH�SRODULW\�������
3� 3URWHFWLRQ�DJDLQVW�RYHUORDG�DQG�VKRUW�FLUFXLW�

��ZLUH�"�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) 

!� $GYDQWDJHV
3� 3URWHFWLRQ�DJDLQVW�VXSSO\�UHYHUVH�SRODULW\�������
3� 3URWHFWLRQ�DJDLQVW�RYHUORDG�DQG�VKRUW�FLUFXLW�

Speci¿c�output�signals,�analogue�type
+

–

S I

��ZLUH�FRQQHFWLRQ�

+

–S I

��ZLUH�FRQQHFWLRQ

!� 7KHVH�VHQVRUV�FRQYHUW�WKH�DSSURDFK�RI�D�PHWDO�REMHFW�WRZDUGV�WKH�VHQVLQJ�IDFH�LQWR�DQ�RXWSXW�
FXUUHQW�YDULDWLRQ�ZKLFK�LV�SURSRUWLRQDO�WR�WKH�GLVWDQFH�EHWZHHQ�WKH�REMHFW�DQG�WKH�VHQVLQJ�
IDFH�

!� 7ZR�PRGHOV�DYDLODEOH�
�� 0...10�V�(0...10�mA)�output�for�3-wire�connection,
�� 4-20�mA�output�for�2-wire�connection.

*HQHUDO��FRQWLQXHG�
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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH

)HDWXUHV�RI�WKH�YDULRXV�PRGHOV 7\SHV�RI�FDVH

!� &\OLQGULFDO�FDVH
3� )DVW�LQVWDOODWLRQ�DQG�VHWWLQJ�XS�
3� 6KRUW�FDVH�DQG�ORQJ�FDVH����ZLUH�"�DQG���ZLUH�"�YHUVLRQV�DYDLODEOH�
3� 3UH�FDEOHG��PRXOGHG�FDEOH��DQG�YDULRXV�LQWHJUDO�FRQQHFWRU��0���0����������0����DQG�UHPRWH�

connector�(on�Àying�lead)�versions�available.
3� 6PDOO�VL]H�IDFLOLWDWHV�PRXQWLQJ�LQ�ORFDWLRQV�ZLWK�UHVWULFWHG�DFFHVV�
3� ,QWHUFKDQJHDELOLW\��SURYLGHG�E\�LQGH[HG�¿xing�clamp��ZKHQ�DVVHPEOHG��EHFRPHV�VLPLODU�WR�

D�EORFN�W\SH�VHQVRU�

;6-(

;6-&
;6-'

;6�)

;6�-

!� )ODW�FDVH
3� 5HGXFHG�VL]H��VHQVRU�YROXPH�GLYLGHG�E\����
3� )DVW�LQVWDOODWLRQ�E\�PRXQWLQJ�RQ�FOLS�RQ�EUDFNHWV�
3� Precision�detection�with�the�Àush�mountable�sensors�using�teach�mode��

�VHH�SDJH������

(OHFWULFDO�FRQQHFWLRQ &RQQHFWLRQ�PHWKRGV

�

�

�

��3UH�FDEOHG��factory�¿tted�moulded�cable,�good�protection�against�splashing�liquids�(IP�68).��
([DPSOH��PDFKLQH�WRRO�
��&RQQHFWRU��HDV\�LQVWDOODWLRQ�DQG�PDLQWHQDQFH��,3�����
��5HPRWH�FRQQHFWRU��HDV\�LQVWDOODWLRQ�DQG�PDLQWHQDQFH��,3����DW�VHQVRU�OHYHO�DQG�,3����DW�
UHPRWH�FRQQHFWRU�OHYHO��
�

:LULQJ�DGYLFH
!� /HQJWK�RI�FDEOH
3� 1R�OLPLWDWLRQ�XS�WR�����P�RU�XS�WR�D�OLQH�FDSDFLWDQFH�RI�������Q)��FKDUDFWHULVWLFV�RI�VHQVRU�

remain�una򯿿ected).
3� ,Q�WKLV�FDVH��LW�LV�LPSRUWDQW�WR�WDNH�LQWR�DFFRXQW�WKH�YROWDJH�GURS�RQ�WKH�OLQH��

!� 6HSDUDWLRQ�RI�FRQWURO�DQG�SRZHU�FLUFXLW�ZLULQJ
3� 7KH�VHQVRUV�DUH�LPPXQH�WR�HOHFWULFDO�LQWHUIHUHQFH�HQFRXQWHUHG�LQ�QRUPDO�LQGXVWULDO�

FRQGLWLRQV�
3�Where�extreme�conditions�of�electrical�“noise”�could�occur�(large�motors,�spot�welders,�etc.),�

LW�LV�DGYLVDEOH�WR�SURWHFW�DJDLQVW�WUDQVLHQWV�LQ�WKH�QRUPDO�ZD\�
�� VXSSUHVV�LQWHUIHUHQFH�DW�VRXUFH�
�� VHSDUDWH�SRZHU�DQG�FRQWURO�ZLULQJ�IURP�HDFK�RWKHU�
�� VPRRWK�WKH�VXSSO\�
�� OLPLW�WKH�OHQJWK�RI�FDEOH��

!� Connect�the�sensor�with�supply�switched�o򯿿.

*HQHUDO��FRQWLQXHG�
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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH

6HWWLQJ�XS�SUHFDXWLRQV &RQQHFWLRQ�LQ�VHULHV

��ZLUH�W\SH�VHQVRUV

!� 7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�
3� 6HULHV�ZLULQJ�LV�RQO\�SRVVLEOH�XVLQJ�VHQVRUV�ZLWK�ZLGH�YROWDJH�OLPLWV��

%DVHG�RQ�WKH�DVVXPSWLRQ�WKDW�HDFK�VHQVRU�KDV�WKH�VDPH�UHVLGXDO�FXUUHQW�YDOXH��HDFK�VHQVRU��
LQ�WKH�RSHQ�VWDWH��ZLOO�VKDUH�WKH�VXSSO\�YROWDJH��L�H���
�

U�sensor�=��

U�sensor�and�U�supply�must�remain�within�the�sensor’s�voltage�limits.
3� ,I�RQO\�RQH�VHQVRU�LQ�WKH�FLUFXLW�LV�LQ�WKH�RSHQ�VWDWH��LW�ZLOO�EH�VXSSOLHG�DW�D�YROWDJH�DOPRVW�HTXDO�

WR�WKH�VXSSO\�YROWDJH�
3�:KHQ�LQ�WKH�FORVHG�VWDWH��D�VPDOO�YROWDJH�GURS�LV�SUHVHQW�DFURVV�HDFK�VHQVRU��7KH�UHVXOWDQW�

ORVV�RI�YROWDJH�DW�WKH�ORDG�ZLOO�EH�WKH�VXP�RI�WKH�LQGLYLGXDO�YROWDJH�GURSV�DQG�WKHUHIRUH��WKH�
ORDG�YROWDJH�VKRXOG�EH�VHOHFWHG�DFFRUGLQJO\��

��ZLUH�W\SH�VHQVRUV

7KLV�FRQQHFWLRQ�PHWKRG�LV�QRW�UHFRPPHQGHG�
!� &RUUHFW�RSHUDWLRQ�RI�WKH�VHQVRUV�FDQQRW�EH�DVVXUHG�DQG��LI�WKLV�PHWKRG�LV�XVHG��WHVWV�VKRXOG�

EH�PDGH�EHIRUH�LQVWDOODWLRQ���
7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�

3� 6HQVRU���FDUULHV�WKH�ORDG�FXUUHQW�LQ�DGGLWLRQ�WR�WKH�QR�ORDG�FXUUHQW�FRQVXPSWLRQ�YDOXHV�RI�WKH�
RWKHU�VHQVRUV�FRQQHFWHG�LQ�VHULHV��)RU�FHUWDLQ�PRGHOV��WKLV�FRQQHFWLRQ�PHWKRG�LV�QRW�SRVVLEOH�
XQOHVV�D�FXUUHQW�OLPLWLQJ�UHVLVWRU�LV�XVHG�

3�:KHQ�LQ�WKH�FORVHG�VWDWH��D�VPDOO�YROWDJH�GURS�LV�SUHVHQW�DFURVV�HDFK�VHQVRU��7KH�ORDG�VKRXOG�
WKHUHIRUH�EH�VHOHFWHG�DFFRUGLQJO\�

3� 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.

3� The�use�of�“Àywheel”�diodes�is�recommended�when�an�inductive�load�is�being�switched.

6HQVRUV�DQG�GHYLFHV�LQ�VHULHV�ZLWK�DQ�H[WHUQDO�PHFKDQLFDO�FRQWDFW

��DQG���ZLUH�W\SH�VHQVRUV
!� 7KH�IROORZLQJ�SRLQWV�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�
3�:KHQ�WKH�PHFKDQLFDO�FRQWDFW�LV�RSHQ��WKH�VHQVRU�LV�QRW�VXSSOLHG�
3�:KHQ�WKH�FRQWDFW�FORVHV��WKH�VHQVRU�GRHV�QRW�RSHUDWH�XQWLO�D�FHUWDLQ�WLPH��W��KDV�HODSVHG�

(corresponding�to�the�¿rst-up�delay).

&RQQHFWLRQ�LQ�SDUDOOHO
��ZLUH�W\SH�VHQVRUV

7KLV�FRQQHFWLRQ�PHWKRG�LV�QRW�UHFRPPHQGHG�
!� Should�one�of�the�sensors�be�in�the�closed�state,�the�sensor�in�parallel�will�be�“shorted-out”�

DQG�QR�ORQJHU�VXSSOLHG���
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.
!� 7KLV�PHWKRG�RI�FRQQHFWLRQ�FDQ�OHDG�WR�LUUHYHUVLEOH�GDPDJH�RI�WKH�XQLWV�

��ZLUH�W\SH�VHQVRUV

!� No�speci¿c�restrictions.�The�use�of�“Àywheel”�diodes�is�recommended�when�an�inductive�load�
�UHOD\��LV�EHLQJ�VZLWFKHG�

$&�VXSSO\

!� ��ZLUH�W\SH�VHQVRUV�FDQQRW�EH�FRQQHFWHG�GLUHFWO\�WR�DQ�$&�VXSSO\�
3� 7KLV�ZRXOG�UHVXOW�LQ�LPPHGLDWH�GHVWUXFWLRQ�RI�WKH�VHQVRU�DQG�FRQVLGHUDEOH�GDQJHU�WR�WKH�XVHU�
3� An�appropriate�load�(refer�to�the�instruction�sheet�supplied�with�the�sensor)�must�always�be�

FRQQHFWHG�LQ�VHULHV�ZLWK�WKH�VHQVRU�

&DSDFLWLYH�ORDG��&�!�����m)�
!� 2Q�SRZHU�XS��LW�LV�QHFHVVDU\�WR�OLPLW��E\�UHVLVWRU��WKH�FKDUJLQJ�FXUUHQW�RI�WKH�FDSDFLWLYH�ORDG�&�
3� 7KH�YROWDJH�GURS�LQ�WKH�VHQVRU�FDQ�DOVR�EH�WDNHQ�LQWR�DFFRXQW�E\�VXEWUDFWLQJ�LW�IURP�WKH�

VXSSO\�YROWDJH�IRU�WKH�FDOFXODWLRQ�RI�5��
�
5� ��

/RDG�FRPSULVLQJ�DQ�LQFDQGHVFHQW�ODPS
!� ,I�WKH�ORDG�FRPSULVHV�DQ�LQFDQGHVFHQW�ODPS��WKH�FROG�VWDWH�UHVLVWDQFH�FDQ�EH����WLPHV�ORZHU�

WKDQ�WKH�KRW�VWDWH�UHVLVWDQFH��7KLV�FDQ�FDXVH�YHU\�KLJK�FXUUHQW�OHYHOV�RQ�VZLWFKLQJ��)LW�D�
SUH�KHDW�UHVLVWRU�LQ�SDUDOOHO�ZLWK�WKH�VHQVRU��
�
5� �

U�

3
[��� ,�U�=�supply�voltage�and�P�=�lamp�power�����

8��VXSSO\�

Q�VHQVRUV

R

C U�supply
,�PD[���VHQVRU�

*HQHUDO��FRQWLQXHG�
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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH

)DVW�WURXEOH�VKRRWLQJ�JXLGH
3UREOHP 3RVVLEOH�FDXVHV 5HPHG\

7KH�VHQVRU¶V�RXWSXW�ZLOO�QRW�FKDQJH�VWDWH�ZKHQ�D�PHWDO�
REMHFW�HQWHUV�WKH�GHWHFWLRQ�]RQH

On�a�Àush�mountable�sensor�using�
WHDFK�PRGH���
VHWWLQJ�XS�RU�SURJUDPPLQJ�HUURU�

!� After�a�RESET,�follow�the�environment�teach�mode�
SURFHGXUH��5HIHU�WR�LQVWUXFWLRQ�VKHHW�VXSSOLHG�ZLWK�
VHQVRU�

2XWSXW�VWDJH�IDXOW\�RU�FRPSOHWH�
IDLOXUH�RI�WKH�VHQVRU�RU�WKH�
VKRUW�FLUFXLW�SURWHFWLRQ�KDV�WULSSHG�

!� &KHFN�WKDW�WKH�VHQVRU�LV�FRPSDWLEOH�ZLWK�WKH�VXSSO\�
EHLQJ�XVHG��

!� &KHFN�WKH�ORDG�FXUUHQW�FKDUDFWHULVWLFV��
3� LI�ORDG�FXUUHQW�,�2�PD[LPXP�VZLWFKLQJ�FDSDFLW\��DQ�

auxiliary�relay,�of�the�CAD�N�type�for�example,�should�
EH�LQWHUSRVHG�EHWZHHQ�WKH�VHQVRU�DQG�WKH�ORDG�

3� LI�,�4�PD[LPXP�VZLWFKLQJ�FDSDFLW\��FKHFN�IRU�ZLULQJ�
IDXOWV��VKRUW�FLUFXLW��

!� In�all�cases,�a�0.4�A�“quick-blow”�fuse�should�be�¿tted�
LQ�VHULHV�ZLWK�WKH�VHQVRU�

:LULQJ�HUURU !� &KHFN�WKDW�WKH�ZLULQJ�FRQIRUPV�WR�WKH�ZLULQJ�VKRZQ�RQ�
WKH�VHQVRU�ODEHO�RU�LQVWUXFWLRQ�VKHHW�

6XSSO\�IDXOW !� &KHFN�WKDW�WKH�VHQVRU�LV�FRPSDWLEOH�ZLWK�WKH�VXSSO\�
� �RU�"��

!� &KHFN�WKDW�WKH�VXSSO\�YROWDJH�LV�ZLWKLQ�WKH�YROWDJH�
limits�of�the�sensor.�Remember�that�with�a�recti¿ed,�
VPRRWKHG�VXSSO\�
U�peak�=�U�nominal�x���ZLWK�D�ULSSOH�YROWDJH�4������

)DOVH�RU�HUUDWLF�RSHUDWLRQ��ZLWK�RU�ZLWKRXW�WKH�SUHVHQFH�RI�
D�PHWDO�REMHFW�LQ�WKH�GHWHFWLRQ�]RQH

On�Àush�mountable�VHQVRU�XVLQJ�
WHDFK�PRGH���
VHWWLQJ�XS�RU�SURJUDPPLQJ�HUURU�

!� After�a�RESET,�follow�the�environment�teach�mode�
SURFHGXUH��5HIHU�WR�LQVWUXFWLRQ�VKHHW�VXSSOLHG�ZLWK�
VHQVRU�

InÀuence�of�background�or�metal�
HQYLURQPHQW

!� 5HIHU�WR�WKH�LQVWUXFWLRQ�VKHHW�VXSSOLHG�ZLWK�WKH�
VHQVRU��)RU�VHQVRUV�ZLWK�DGMXVWDEOH�VHQVLWLYLW\��UHGXFH�
WKH�VHQVLQJ�GLVWDQFH�

Sensing�distance�poorly�de¿ned�for�
WKH�REMHFW�WR�EH�GHWHFWHG

!� Apply�the�correction�coeႈcients.
!� 5HDOLJQ�WKH�V\VWHP�RU�UXQ�WKH�WHDFK�PRGH�DJDLQ�

InÀuence�of�transient�interference�
RQ�WKH�VXSSO\�OLQHV

!� (QVXUH�WKDW�DQ\�'&�VXSSOLHV��ZKHQ�GHULYHG�IURP�
recti¿ed�AC,�are�correctly�smoothed�(C�>�400�µF).

!� Separate�AC�power�cables�from�low-level�DC�cables�
����9�ORZ�OHYHO��

!�:KHUH�YHU\�ORQJ�GLVWDQFHV�DUH�LQYROYHG��XVH�VXLWDEOH�
FDEOH��VFUHHQHG�DQG�WZLVWHG�SDLUV�RI�WKH�FRUUHFW��
FURVV�VHFWLRQDO�DUHD�

(TXLSPHQW�SURQH�WR�HPLWWLQJ�
HOHFWURPDJQHWLF�LQWHUIHUHQFH

!� 3RVLWLRQ�WKH�VHQVRUV�DV�IDU�DZD\�DV�SRVVLEOH�IURP�DQ\�
VRXUFHV�RI�LQWHUIHUHQFH�

5HVSRQVH�WLPH�RI�WKH�VHQVRU�WRR�
VORZ�IRU�WKH�SDUWLFXODU�REMHFW�EHLQJ�
GHWHFWHG

!� &KHFN�WKH�VXLWDELOLW\�RI�WKH�VHQVRU�IRU�WKH�SRVLWLRQ�RU�
VL]H�RI�WKH�REMHFW�WR�EH�GHWHFWHG�

!� ,I�QHFHVVDU\��VHOHFW�D�VHQVRU�ZLWK�D�KLJKHU�VZLWFKLQJ�
IUHTXHQF\�

InÀuence�of�high�temperature !� (OLPLQDWH�VRXUFHV�RI�UDGLDWHG�KHDW�RU�SURWHFW�WKH�
VHQVRU�FDVLQJ�ZLWK�D�KHDW�VKLHOG�

!� 5HDOLJQ��KDYLQJ�DGMXVWHG�WKH�WHPSHUDWXUH�DURXQG�WKH�
¿xing�support.�

1R�GHWHFWLRQ�IROORZLQJ�D�SHULRG�RI�VHUYLFH 9LEUDWLRQ��VKRFN !� 5HDOLJQ�WKH�V\VWHP�
!� 5HSODFH�WKH�VXSSRUW�RU�SURWHFW�WKH�VHQVRU�

*HQHUDO��FRQWLQXHG�
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,QGXFWLYH�SUR[LPLW\�VHQVRUV
;6�UDQJH��$SSOLFDWLRQ
6HQVRUV�IRU�URWDWLRQ�PRQLWRULQJ��VOLS�GHWHFWLRQ��VKDIW�
RYHUORDG�GHWHFWLRQ
&\OLQGULFDO�IRUP

)OXVK�PRXQWDEOH�LQ�PHWDO

'& '& $&�'& $&�'&

1RPLQDO�VHQVLQJ�GLVWDQFH�(Sn) 10�mm 10�mm 10�mm 10�mm
$GMXVWDEOH�IUHTXHQF\�UDQJH 6…150�impulses/min 120…3000�impulses/min 6…150�impulses/min 120…3000�impulses/min

5HIHUHQFHV
��ZLUH��" 313���1& ;6$9����� ;6$9����� – –
��ZLUH "�RU� ���1& – – ;6$9����� ;6$9�����

:HLJKW�(kg) 0.300

&KDUDFWHULVWLFV
&RQQHFWLRQ 3UH�FDEOHG����[������PP���OHQJWK���P���� 3UH�FDEOHG����[������PP���OHQJWK���P����
'HJUHH�RI�SURWHFWLRQ�
conforming�to�IEC�60529

IP�67

2SHUDWLQJ�]RQH 0…8�mm
5HSHDW�DFFXUDF\ 3�%�of�Sr
Di�erential�travel 3…15�%�of�Fr
2SHUDWLQJ�WHPSHUDWXUH -�25…+�70�°C

2XWSXW�VWDWH�LQGLFDWLRQ Red�LED
5DWHG�VXSSO\�YROWDJH "���«���9�ZLWK�SURWHFWLRQ�DJDLQVW�UHYHUVH�SRODULW\  ���«����9��������+]��RU�"���«����9

9ROWDJH�OLPLWV�
�LQFOXGLQJ�ULSSOH�

"�10…58�V  �RU�"�20…264�V

6ZLWFKLQJ�FDSDFLW\ 4�����P$�ZLWK�RYHUORDG��
DQG�VKRUW�FLUFXLW�SURWHFWLRQ

 ��«����P$�RU�"��«����P$����

9ROWDJH�GURS��FORVHG�VWDWH 4�1.8�V 4�5.7�V
5HVLGXDO�FXUUHQW��RSHQ�VWDWH – 4�1.5�mA
&XUUHQW�FRQVXPSWLRQ��QR�ORDG 4�15�mA –

0D[LPXP�VZLWFKLQJ�
IUHTXHQF\

6000�impulses/min�(for�;6$9��---);�48,000�impulses/min�(for�;6$9��---)

³5XQ�XS´�GHOD\�IROORZLQJ�
SRZHU�XS

9�seconds�±�20�%�+�1/Fr�(3)

:LULQJ�VFKHPHV
3-wire�"
;6$9�-���

��ZLUH� �RU�"�
;6$9�-���

����)RU�D���P�ORQJ�FDEOH�DGG�/���WR�WKH�UHIHUHQFH��IRU�D����P�ORQJ�FDEOH�DGG�/���WR�WKH�UHIHUHQFH��
([DPSOH��;6$9������EHFRPHV�;6$9�����/���ZLWK�D���P�ORQJ�FDEOH�

����7KHVH�VHQVRUV�GR�QRW�LQFRUSRUDWH�RYHUORDG�RU�VKRUW�FLUFXLW�SURWHFWLRQ�DQG�WKHUHIRUH��LW�LV�HVVHQWLDO�WR�FRQQHFW�D�����$�³TXLFN�EORZ´�IXVH�LQ�VHULHV�ZLWK�WKH�ORDG���
VHH�SDJH������

����)RU�D�VHQVRU�ZLWKRXW�D�³UXQ�XS´�GHOD\�IROORZLQJ�SRZHU�XS��UHSODFH�;6$9��LQ�WKH�UHIHUHQFH�E\�;6$9���([DPSOH��;6$9������EHFRPHV�;6$9������ZLWKRXW�D�
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