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l SERSCIS proximity sensors [—{_Ultrasonic sensors |
Pneumatic U S — Back pressure sensors|
position Sensors P —{" Reflex sensors |
sensors _( Air bammiers l

Fig. 1.1: Classification of sensors for position detection

( FOC = Fibre optic cable )

VY



403Y b aigh ol rad &1 5 sl p)T S5 IS 421 90 g5t Yo Cilw 49 039 9 WOTd b Cdb 4o (sl

RO S S e S Vi\emi"w}wﬁbtw ol Ok sla ) i
5 s Gl GlaysiS 3 asl e Sy 00 BV 5 Sy Y BV b i
Sy Yoo e il 5 Wl mes ape 5 et S
LS e 8 sl 0L b o5 s SN Gla s
AC 455 5 DC s Lc gy 5 50 o5 5 G« S ulad Oss sla ) s
PRCKPR S PORCH PR ICH P 7 AN IE A PV CIURY IR T PR CN St I
ARG P § P
Obar bed 5 conlin 0L Lo &S sl 5y s Loy gucis (ol 5l 0n ol
YEe b I VY s DL gl IS S s pdome 5 azdls | LS LB pudns
Lt e o) 503 ol Bl o 2y Vo0 by YE Cslize Ol sl 5 s

. L3l s (Universal Current)U.C

\Y



20mikham.com aniao )3 WaT 3,018 9 pgamian lgil )2 ( 35 030 ojlo

403Y b aigh ol rad &1 5 sl p)T S5 IS 421 90 g5t Yo Cilw 49 039 9 WOTd b Cdb 4o (sl
bl wlod' (90 518y guudow =T Juas
o= ¢ Reed -y
S bl b s dls sl 5l ol edbline Ols @ e s g5 0
J5s 3 g e dil e gl 4l J S S 505 s 5 (Fe-NiyNi-Fe 51 g3
o plie plecd SN 5 b 5 il Jlis s S N2 S8 Gl aies JseS gl

w\oMﬁMb
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Switching Voltage 12v...27/V DC or AC
Switching accuracy 1+0.1mm
Max.Contact rating 40w
Max . magn . interference induction 0.16mT
Max.switching current 2A
Max. Switching frequency 500H:z
Switching time <2ms
Conductance 0.1
Contact service life
(With prctectiv circuit) 5.10°Switching cycles
Protection class to IEC 529.Din 40 050 IP66
Ambient operating temperature -20°C...60°C

Table 3.1: Technical characteristics or reed proximity sansors
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Ru = Load resistance:;
L1, L2 = Light emitting diodes:
R . = Protective resistor

Fig. 3.2: Block circuit diagramn of a reed proximity sensor with light emitting
digde ' .
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Fig. 3.3: Response characteristics of a reed proximity sensor
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Operating voltage 10...30v

Max. Switching current 200 mA

Min. response induction 2..35mt

Max. magn. Interference induction 1mT
Response travel 2A

(Dependent on field strength and cylinder) 7..17 mm
Hysteresis 0.1..1.5mm
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Switching point accuracy 0.1 mm+

Voltage drop
(at max. switching ctrrent) 3v
Current consumption 6.5mA mex
Operating remperature -20°C...70°C
Switchingn frequency 1000H:z
Protection to IEC 529, DIN 40 050 IP 67
Protective circuit for inductive integrated

Technical data on an inductive- megnrtic proximity sensor (example)
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Fig. 4.1:  Block circuit diagram of an induclive proximily sensor
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Fig. 4.2: Method cf operation of an incuctive proximity sensor
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Fig. 4.6: Non-flush fitting inductive proximity sensors
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Material thickness Switching distance
1.5mm | e
3.0mm 0.2mm
4.5mm 1.0mm
6.0mm 2.0mm
6.0mm 2.3mm
9.0mm 2.5mm
10.5mm 2.5mm

Table5.1: Variation of Switching distance as a function of the material

thicknees using a cardboard strip (width =30mm)
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Material Reduction factor
All metals 1.0
Water 1.0
Glass 0.3..0.5
Plastic 0.3..0.6
Cardboard 0.3...0.5
Wood (dependent on humidity) 0.2..0.7
Oil 0.1..0.3

Table 5.2 Guide Values for reduction factor
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Operating voltage typ.10...30 V DC
Or 20...250 V AC

Nominal switching distance typ. 5...20mm
max.60mm(usually
variable,adjustablevia

potentiometer)

Object material all materials with dielectric

constant>1

Switching current max 500 mA DC

Ambient operating temperature -25C...+70 C
Sensitivity to dirt Sensitive

Service life very long

Switching frequency up to 300 Hz

Design Cylindrical

1x 1,M30xe.g.M18

Upto@30mm,block-shaped

Protection to IEC 529,DIN40 050 Up to IP67

Table5.3: Technical data of capscitive proximitySensors
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1 2 3 4 5 6 7 8
1 Oscillator 7  Switching status display
2 Photoelectric emiiter 8 Output stage with protective circuil
3 Photoelectric receiver 9  Extemal voliage
4 Preamplifier 10 Internal consiant voltage supply
5 Logic operation 11 Optical switching distance
6 Pulse/level cenvener 12 Switch cutgut

Fig. 6.1:  Block circuit diagram of an optical proximity sensor
(Emitter and receiver are installed in the same housing)
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Fig. 6.2: Construction of an optical proximity sensor with cylindrical design
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Fig. 6.3: Example showing the pattern of the operating reserve factor using
a through-beam sensor
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Operating voltage typ. 10... 30 V DC
or 20... 250 V AC

Range max. 1 mupto 100 m
(usually adjustable)

Object material any, problems with
highly transparent objects

Switching current

(Transistor output) max. 100... 500 mA RC
Ambient operating temperature 0°C...60°C

or-25°C... 80°C
Sensitivity to dirt sensitive
Service life long (approx. 100 000. h)
Switching frequency 20... 10000 Hz
Designs . generally block-shaped

but also cylindrical designs

Protection to IEC 529, DIN 40 050 up to IP 67

Table 6.1:  Technical data of through-beam sensors
e O C‘j.s\ Sl 2% 35 035 NPN , PNP C-"’ S Gosa Bl S e slls oJJJ.S
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(The purpose of the diodes is lo provide a protective circuit, L = load)
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Aaspense curve

N\

Emitting range

Response curves of difiluse sensors
Fie 6.9 For smell distances: Smell diffuse rellecting surniace requirec.

For lzrge distancas: Large sack-reflection surizce required.
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Operating voltage typ.10...30 V DC
Or 20...250 V AC
Range Up tol0Om
(dependent on reflector) (usually adjustable)
Object material any, problems with reflecting
objects
Switching current (transistor output) 100...500 mA DC
Ambient operating temperature 0C..60C
Sensitivity to dirt Sensitive
Service life Long (approx. 100 000 h)
Switching frequency 10...1000 Hz
Design Cylindrical ,block-shaped
Protection to IEC 529,DIN 40 050 Up to IP67

Table 6.2: Technical data of retro-reflective sensors
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Operating voltage typ.10...30 V DC
Or 20...250 V AC
Sensing range max. 50 mm up to 2 m (usually
adjustable)
Object material any
Switching current (transistor output) 100...500 mA DC
Ambient operating temperature Or-25¢C..80C
Sensitivity to dirt Sensitive
Life cycle Long (approx. 100 000 h)
Switching frequency 10...1000 Hz
Design Cylindrical ,block-shaped
Protection to IEC 529,DIN 40 050 Up to IP67

Table 6.3: Technical data of Sensors

il e g oLl Glaly o g 48 Lhe 5 SG Sl 1 H i 32 B8 sl o

e Sy sle ol 6l 5 a8 Ws Olg e V=N IS s e L Ul e ged (S

o



039 51 i olrad 4 il T 3308 i 422130 plgio T Gl & 039 WOTA 6 9 519
Loal 855 S Olod @ 5 5 o liS oSie sk SVGb Jolsh (ol » S S

s

Aeaspense curve

T

Emitting range

Response curves of diffuse sensors
For smell distances: Smell difiuse rellecting suriacs requirec.

For lzrge distancas: Large Szck-reflection surizce requirec.
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Fig. 7.2: Principle of distance measurement by evaluating the transmission
time of ultrasonic pulses



20mikham.com aniao )3 WaT 3,018 9 pgamian lgil )2 ( 35 030 ojlo

403Y b aigh ol rad &1 5 sl p)T S5 IS 421 90 g5t Yo Cilw 49 039 9 WOTd b Cdb 4o (sl

S asdm 5o 83 L b o el HLAS] Ce e b a4 S e s
LS o S sl Zlsel ¢ st 758 4 a5 8 Ao

53,5 Kl o Jalse 5 e sai o | e S50 Ol on a g ) Lo
LIS s gl SIS 53 1m0 Glee Sos Sl as 5 o by L
5 B g 2l S G 0 el Sy 5 alb IS ¢ s
¢L~?‘@~ﬁ‘f@ﬁ“‘f@w&‘3i‘§‘@bf Lol S an o slse
Tl e 53 ol calnd o s el e sk b s sl Sl
Ll

S ess S peme ity SO 53 edinS 5 ekiad W Sse sl o
WE b gis ol 5la Sy 5o e Sl IMabdaa b5 ol S L S b g
)j‘,m;\y‘w.@jsdu&L;)Ec;Lyi\Jux\éLéwg&\k@wﬁ
2338 e eslinad gl 5 VIS L s

P e s e bt e

(oo iy ) Al o 3L T s )

il o e B 50 Ky el =Y
;\;Mo\;dewﬁéwwwgpﬂbqwfw\ -y

Lt ol O (iS5 1pn o0 Llas j5 -8

O)



403Y b aigh ol rad &1 5 sl p)T S5 IS 421 90 g5t Yo Cilw 49 039 9 WOTd b Cdb 4o (sl
. JWJSL’ s oslaiul J.'L; Jb 6[.:& L.:};AJJ—O

Aol s Ol 335 SlS dlols G s ulad 0 pler | ats Ol -1
L jgios 315 ol Sl s 25 ol Ol o 0dd S5 la cue Llis o
3 o
Sl S G S el S s e S 085 S S5 0 o)
S et &g Al sy el 3Ly Ol spd el B s g
35S B sl DSl e s ssee ey (0 oS oS o
\ oss oo IS B B sdne 5 Bl a0 L il el S -
AL o 58N Y0
LSl o S0 S 3L BIS S pe Gl gt =

Operating voltage typ.24 V DC
Nominal switching distance Up tol0m
(usually adjustable)
Object material any, With the exception of sound-
absorbing materials
Switching current (transistor output) 100...400 mA DC
Ambient operating temperature 0C..70C, partly as low as — 10¢C
Sensitivity to dirt moderate
Service life Long
Ultrasonic frequency 30 kHz... 300kHz
Switching frequency 1..125Hz
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Design Cylindrical ,block-shaped
Protection to IEC 529,DIN 40 050 typ. IP 65
max. up to IP 67

Table 7.1: Technical data of ultrasonic sensors
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Detection range (cm) Typical minimum distance (cm)
6..30 >15
20... 100 >60
80...600 >250

Table7.2 : Lateral minimum distance between two parallel ultrasonic proximity sensors
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Detection range (cm)

Typical minimum distance (cm)

6...30 >120
20... 100 >400
80...600 >2500

Table7.3 : Minimum distance between opposing ultrasonic proximity sensors

L S ol s a5 Al s 5 gy (il (S50 s S LS 53 ST ianen
Jgdw‘)f‘)b‘)é °J‘ﬁ.'> Lﬂ‘j)wwd‘ 4.1«9\3 JB‘J} wb s° J\iquﬂg.x.«.a

NG Ou\i;ﬁ JSD ‘_}J‘jﬁ L)‘i‘ V-4§ d_g.l>—

In cases where a wall or other reflecting objects are adjacent to an ultrasonic sensor,

the following values apply:

Detection range (cm)

Typical minimum distance (cm)

6..30 >3
20... 100 >15
80...600 >40

Table7.4 : Minimum distance between ultrasonic proximity sensors and a lateral,

reflecting wall.
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O = Objec:
S = Scund cone
a = Acceptance angle of scund cone

Fig. 7.3:  Detection area of an ultrascnic sensor
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Fig.7.4:  Effect of the object surface vhen using ul(rasojnic sensors
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Fig. 10.1: Connection diagrams for two-wire technelogy
(DC, AC and DC/AC {universal current] designs)
V = Operating voltage, L = Load
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Fig. 10.2: Connection diagrams for three-wire technology (OCj, L = lcac
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