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IXTHUS
I LINEAR MOTION POSITION SENSORS
SENSORS 033 Section, STANDARD 50-1250mm

Pulling Rod Type

KTC standard linear transducers amre designed

for direct absolute mea surement and are available

in different stroke lengths up to 1250mm.
y/A . = - The sensors give exceptional resolution with
LI .

repeatability of Z0.07mm and outstanding linearity

=7

of £0.05% maxinwm.
11 I __T"',? The sensors can be directly mounted into the
- i .ll'

mechanical system eliminating the use of racks

and pinions or similar devices.

The KTC series has a solid stainless steel shaft
Unique Features

* Durable bearing and slider
- Anodized Aluminiem Housing

with long beanngs in the housing for a robust and

smooth operation with long Iife. The slider has a

« Smooth Low Moise Output ball coupling which reduces the effects of
irom Lonductive Flastic Track misalignment with the actuating part.
* Wery Long Life =100 x 10° Cycles
=25 ¥ 105 m An improved technigue for making connection to

 Stroke : 50-1250mm resistance track (Double Trimming Technigue )
- Quistanding Linearity : £ 0.05% gnsures the higher degrees of reliability and
* High Resolution : Infinite
. Exilarrt Repeatability .+ 0.09mm linearnty, while mult-fingers wipers stabilize output
- Max operating speed ~10mis max. signals, even in the most adverse working
« DIM 43650 150 4400 Connector conditions.
- Fuse Protected cpicnal ) The fixing feet are adjustable to the desired
* Operating emperature =30 ~=100°C o
» Storage Temperature :=50 ~120°C positions.

Technical Specificatons

Sealing - KTC PG

Sealing - KTC-P IP65

Current Resistance = 10ma

Wiper = Imd,
Operaing Fome = N (KTC)
= 10N {KTC-P)

Power Consumpiion JW-100W

Output Smoohness < (1% against input voltage

nputVoltage G0 W Max

nsulafon Vollage 300V-1 min Residue < 5 pA

Vibrafon IEC 68-26:1982 10g

Shock IEC 68-2-29:1958 40g




LETHUS

¢ KTC
SENSORS 033 Section, STANDARD 50-1250mm
ORDER CODE
Lemgil P Aessaies
KTC — —| |-
30 |40
T3 |45
0 | 450 1] ETC-01
0| 300 P | 'Waber Proc! 14 ETC-E
50 | 50 ks
Handand
75 | 80d
1Pa]
MODEL |t
5| M
=070 Kl medas reiude
standand mourting Ktand
IT3 | @0
dpole comeadior
0| 800
350 710010 Cafer Lenghs onrequestad
el Specfaios wbe dranged wik cu rtice.
KTC series 50 | 75 [100130] w50 175 | 200|225 250 275 |300 | 350|375 |00 &5 450|500 550 [ene] 650/ ron |70 | me [see hess/izse
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Reschiion indinite
Recommendad Cursar Cumant | ot <1
Temperanre Rarge G <30t +100
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KTC

LINEAR MOTION POSITION SENSORS
[133 Section, STANDARD 50-1250mm

MECHANICAL DIMENSIONS  KTC
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IKTHLUS
L K.

KTC

LINEAR MOTION POSITION SENSORS
SENSORS 033 Section, STANDARD 50-1250mm

RECOMMENDED MEASUREMENT CIRCUIT

gt
The publidhed techricil data are appicable coy wher the
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IXTHUS

TE KTF

I LINEAR MOTION POSITION SENSORS
SERSORS (138 Section, STANDARD 50-3000mm

Rodless Type

Unique Features
» Durable bearing and slider
= Anodized Aluminium Housing

 Smooth Low Mokse Duiput
from Conduciive Plastic Tadk

* Vary Long Life >100 x 10F Cycles
>25 x 10%m

- Stoke : 50-3000mm

- Qutstanding Linearity : *0.07%(50-37 5mm)
: +0.05% (400-3000mm)

* High Resolufion : Infinite

- Excellent Repeatability ;% 0.01mm

* Max operafing speed D 10mis s

= DN 43550 150 4400 Connecior

= Fuse Protected optional

- Operating temperature 30=-1007

- Storage Temperature :-50~1207C

KTF standard lineartrmnsducers are designed
for direct absolute measurement and are available
in stroke lengths up to 3000mim.

The nodless design allows the actuator to be driven
from side and along the whole length.

A magnetically restrained stainless steel band
cowvering all the opening throwgh which the actuator

operates.

The KTF series is a rodless versian which provides
minimum installation length. The slider has a ball
coupling which reduces the effects of miz-alignment
with the actuating part and eliminates forces
generating from angular off-sets transmitting to
the bearing surfaces.

Animproved technigue for making connection to
resistance track (Double Trimming Technigue)
ensures the higher degrees of reliability and
linearnty, while multi-fingers wipers stabilize output
signals, even in the most adverse working
conditions.

The fixing feet are adjustable to the desired
positicns.

Technical Specifications
Sealing - KTF IP50
Curment Resisiance = 10mA
Wiper = 1mA
Operaing Fome = 2N
Power Cnsumpion IW-10W
Output Smoohiness <X 0.1% against input volfage
nput Voliage B0V Max
Insulafion Viollage 500V-1 min Residua <5 p A
Vitraton IEC 682-6:1382 10g
Shock IEC 682-291368 40g
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KTF

I LINEAR MOTION POSITION SENSORS
SENSORS [138 Section, STANDARD 50-3000mm

QORDERCODE
Laath
.
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IXTHLUS

KTF

LINEAR MOTION POSITION SENSORS
SENSORS [138 Section, STANDARD 50-3000mm

MECHANICAL DIMENSIONS  KTF

MB i 20 15 . 25 AE 28 12
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SENSORS

KTF

LINEAR MOTION POSITION SENSORS
[138 Section, STANDARD 50-3000mm

RECOMMENDED MEASUREMENT CIRCUIT

-
>

<

Imprant
The pubished edrica data are applicible orly wher the
ransduc e is ugead Eﬂ'l‘ﬂl!ﬂjl. and i accendance Wil he wear
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SENSORS

PCM

LINEAR MOTION POSITION SENSORS
335 Section, STANDARD 50-900mm

Pulling Rod Type

Unique Features

- Anodized aluminium housing

- Stoke lengths from 50 to 900mm

- Twin-bearing actuating rod

- Excelent ineanty © *0.05%

- Repeatbility betier than 0.01mm

- Smooth Low Noise Output from Conduciive Plastic Tack

* Wery Long Life =100 x 10F Cycles
>25x 10 m

- Stoke : 50-800mm

» Qutstanding Linearity : 20.05%

- High Resolufion ! Infinite

- Excellent Repeatability : £ 0.01mm

* Max operafing speed : Smy's ma,

- 5193 4-PIN Conneclor

* Fuse Protected optional

- Operating temp erature =30 ~100°C

- Storage Tempe rature : 50 ~120°C

Technical Spedifications

Sealng - PCM IPG5

Curment Resisiance = 10mA

Wiper = Imd

Operafng Force = 10N

Power Consumgion JW-10W

Cuiput Smoohiness <X 0.1% against input vollage

Imput Voliage &0V Max

Ims Wafon Volage 500%-1 min Residue <5 p &

Vibration |EC 68-2-6:1932 10g

Shodk |EC 68-2-29: 1963 40g

The sensor is built for easy mounting by double
built in connectors, enable a large angle of
misalignment and without backdashes. A built
in connector system that is designed of reliability
and safety contributes to excellent perfomance.
These series can be used in a wide range of
applications in mechanical and vehicle engineering
industries as well as in automation and nobotics
technologies, combining remarkable robustness

with high accuracy.

ORDER CODE

Lengh

PCM —

a0

73

il
i
5l
L[
i
I3
=0
I3
i
sl
i

40
413
430
300
350
Gl
B850
70
T30
ang
200

MODEL




KTHUS
L. K. PCM
LINEAR MOTION POSITION SENSORS
SENSORS @35 Section, STANDARD 50-900mm

ELECTRICAL CONNECTIONS

1 30+
2

|

(1}
1
@

= Imtgml T 1
R 1111

/ AL N

' g S —

G183 Connactor

RECOMMENDED MEASUREMENT CIRCUIT

&

1 [+ !
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Termparalure Ranga C 30 +100
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KTHUS
. K.

PA1

LINEAR MOTION POSITION SENSORS
SENSORS Mini Series 118 Section, STANDARD 10-450mm

Pulling Rod Type

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to 450mm. The mini design is suitable
for mounting ininstruments or machines with limibed
SpECE.

An improved technigue for making connection to
resistance track [Double Traimming Technigue )

ensures the higher degrees of reliability and lineanity,

while mult-fing ers wipers stabilize out put signals,

gven in the most adverse working conditions.,

Unique Features The fixing feet are adjustable to the desired

* Mini design for limited space positions.

« Anodised Aluminium Housing - T
 Double shde and bearing ; E?.Ir-}ifg PA1F = P4
) . galing -
Standard Coupling jinks Sealing - ogficnal IPES
* Very Long Life >100 x 10¢ Cycles Cumrant Fesisiance = 10m
»25 x 10°m Wiper = 1mA
=
- Stroke length  10-450mm Operaling Fows - ;f:""ig?u]
- Qutstanding Linearity up to 2 0.05% Power Consumpfon IN-10W
- : - Ciput Smoohiness <X 0.1% aganst input voltage
- High Resciuiic » Infimite:
9 " input Voliage 80V Max
* Excellent Repeatability : £ 0.01mm nsulafon Voliage S00V-1 min Residug <5 uA
. PAIC - 4-pin £193 ackor Shock IEC 63-2-29: 1968 409
« PAIFS - standard 1m cable ORDER CODE
« Sealing IP 40 standard (IP 65 optional ) Lengih LP.
+ Fuse Protected optional PAI — }L'iin..._ - _
=R ET T
- Operating temp erature D30 ~100°C
- Storage Temperature D50 ~120°C ;: i:
A EE
MODEL fofer
100 30 P | watsrP ot
Cifer Lengihe en 1= |7s IPE3
requestiad, 150 | 40 Sanidand
Speificalms b be P41
changed wihout 175 {425
nefice 200 | 450
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ETHLUS
L. E.

PA1

I LINEAR MOTION POSITION SENSORS
SENSORS Mini Series O 18 Section, STANDARD 10-450mm

ELECTRICAL CONNECTIONS

) 3i(+) BLE

G183 Cannactar

HAK 2

05
g 1)
[
bd

i
-1
M4 LIMK BALL
FA1 sades 1a B | S0 | TS | 100 |1 | 150 | ITS | M0 | XS | 2%0 | NS | 3N | 3/ | A | &M | £5 | 450
Tets| Efacrizal TrawelTJE] Ll | i &l T o 4] 151 177 i =i o T e | =8 =E LI} 4] L]
#ziwe Ejpciric Treve] (A E) m| W 5 &l i) o | &5 | 180 | 17 | @] A a6 | Ed | BeE | RY | @ | &7 |
Fasstants £30% il 1 1 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
Insieszendent Linegriyy #% | 03 nz o1 o1 o1 D05 | 005 | Q05 | 005 | Q05 | QU8 | 005 | 005 | OUE | DDS | Q06 | 0S| DIS
Mechanizal Trevell (L T) m| B k1] 2] ] 6 | B0 | 166 | 160 | BB | 20 | M | MO | & | ME | B0 | dE | S0 | 4E
Fiesdutian nfinie
Rissammendad Curser Sumet | o4 3
Temparsiure Fangs G =30t #1000
Dimansiore (4] e | BEE | TE | BE | 125 | 1EE | 1745 | 1865 | ZME | 2EE | 2745 | DD | BME | M5 | A5 |45 | MB5 | S5 | 4BE
Cimarsiare [ o EEE | NMER | IEEE | PO | MED | FIEE | BESR | 415D | MELE | ISR | BEELD | G132 | BEED | TERZ | §152 | EESD | BE2 | MEZ

* Do e e e e i
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HTHUS

PY1

LINEAR MOTION POSITION SENSORS
SENSORS Mini Series 118 Section, STANDARD 10-450mm

Pull & Push Rod Type

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to 450mm. The mini design is suitable
for mounting in instruments or machines with
limited space.

An improved technigue for making connection to

resistance track [Double Trimming Technigue)

ensures the higher degrees of reliability and

i line arity, while multi-fingers wipers stabilize output
Unique Features
* Mini design for limited space signals, even in the most adverse working
» Anodised Alumini um Ijmsng conditions.
* Double shide and bearing
- Standard Coupling Joints The fixing feet are adjustable to the desired
* Wary Long Life =100 x 10F Cyclas position.
*25 x 10" m
- Stoke . 10-450mm The pull & push rod mounting in 2 ways
- Qutstanding Linearity up to ;2 0.05% directions enables more stable movement, and
 High Resclulion : Inkinba extra low operating forces.
- Excellent Repeatability : * 0.01mm
» Max operafing speed | Bmyfs max. ORDER CODE
* PY10C = 4pin G193 conmecior Laigh LP.
- PY1FS - standard 1m cabie oyt — | e | _
» Sealing |P 40 standard (IP 65 optional) [F5 fiu e
* Fuse Protected optional
« "Pull” and "Push® Rod type W0 {350
- Dperating temp erature D30 =007 = |1m
- Storage Temperature D50 -1 207 30 400
T |4E P | water Proat
Technical Specifications 100|430 PG5
Seaing - PYAC/IPY1F P40 1= Eﬁm“d
Seaing - opfiona PGS MODEL [
Current Resistance = 10mA "
Wiper = 1ma 0
Opering Force = 12N(1P40)
= 5N (IP65) cel
Power Consumption IW-10W a3
Cuiput Smoohness <% 0.1% against nputvdtage i)
Input Violiage &0V Max 3
Insulafon Volage 500V-1 min Residve <5 p A T e NN DATSGENL
Vibration [EC 63-2-6 1382 -"b Speciicaims b be danged wihout nolios.
Shock IEC 63-2-23:1968 4)g
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IXTHUS

L. K. PY.l

I LINEAR MOTION POSITION SENSORS
Mini Series 118 Section, STANDARD 10-450mm

SENSORS
ELECTRICAL CONNECTIONS
O 3(+) mue
2 YELLOW
=) BROWN
25.4

PGT CABLE CLAMP

2oz

el
=

e

B A Crmert

2193 Connector

HEE @
— |
s (% ) {1}
Ma LINKE BALL

B sades 1a 5 S0 | TS | 100 [ 125 | 150 | TS | M0 ) S | X0 [ NS | 00 | B0 | 55 | a0 | 05 | &
Tolal Elacrizal TrawallT.E| ™ | M P | Wl | B[ Bl | 1T | Me | 2T | ER | AT | MR | MG | HE | 28 | 4F | 4
arfwe Blecirical Travel (4.E] ™ | 10 ] | TE |10 | BS | B0 | 1% | B | 26 | B | N6 | Nl | M2 | AT | 42 | &F | 452
Fizsstarcn £20% ol 1 1 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
Indpgendent Lineansy bt 03 oz | 1] ol 0S| 005 | US | UE | O | 005 | Q0S| 006 | QS | 006 | 005 | 006 | OIS
Kechanical Travel (MLT) ™ | 18 1] B e | 1E | B0 | BE | 1@ | HS | B0 | EF | M0 | ME | M5 | M0 | 45 | D | &55
Fasclution nfinie
Foommendaed Cursor Curment | b wt
Tempasalum Fanga [® =30 b #7000
Cimarsiars |i) | M8 ] BO|I16 | 18 | K3 | B3 | B | BB | M3 | 3@ | N5 | MR | & | 43 | &8 | 4E | 8
Dimergians }C) T 7 1F | EF | &7 | 257 | I7 | &7 | &4F | &57 | ET | E7 | BT TETO| BT | EF | ME | SET
st s K4 1ok oy
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PY2

LINEAR MOTION POSITION SENSORS
Mini Series 118 Section, STANDARD 10-50mm

Ball Head Pre-loaded Spring Type

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to 50mm. The mini design is suitable
for mounting in instruments or machines with
limited space and specially design for cam-
following application.

An improved technigue for making connection to
resistance track (Double Trimming Technigue )

ensures the higher degrees of reliability and

linearnty, while muti-fing ers wipers stabilize output

Unigque Features
- Harden steel ball head for measune ment

of cam-following application
* Minidesign for limited space
= Anodised Aluminium Housing
* Doubile shde and bearing
= Very Long Life =100 x 10¢ Cycles

225 x 105 m

- Stroke > 10-50mm
- Qutstanding Linearity wp to : 20.1%
* High Resolufion ! Infinite
+ Excellent Repeatability : ® 0.01mm
* Max operafing speed : Smy's mian,

» PY2C = d4pin G193 connecior
» PY2FS - standard 1m cable

- Sesling |P 40 standard (IF 65 optional )
* Fuse Protected optional
= Anti - notating shaft device optional

signals, even in the most adverse working
conditions.

The fixing feet are adjustable to the desired

positions.
Technical Specifications
Sealing - PY2C/PY2FS P40
Sealing - opticnal PE5
Current Resistance = 10mA

Wiper = 1mA
Operaing Fome = 12N(IP40)

= 5N(IPG5)

Powe Consumpiion W0
Output Smoothness <% 1% against nput vdtage
Input Voltage 0V Max
Insulafion Viollage 5001 min Residve <5 pA
Vitrafion IEC 63-2-6:1382 10g
Shock IEC 53-2-29:1963 40g
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[ IXTHUS
PY2
I LINEAR MOTION POSITION SENSORS
SENSORS Mini Series 118 Section, STANDARD 10-50mm

QORDER CODE ELECTRICAL COMMECTIONS
Lengh LP. -
pyz — | (R | — k=
|F“3 il Stanka o Gl
———— 1 (-} BROWN
23.4
o n
MODEL E _ FGT CABLE CLANF
g T 1
P [ water Prod
PGS
OherLenghs o naquested Sandand _
5 praiications b be changed wihout nolos. IP41] ]@(Q
| | -
= T
wmm (]
-

C193 Connector

FY2 series 10 Fool 50
Torial Electrical Travel[TLE) TN " ¥ gl
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PY3

I LINEAR MOTION POSITION SENSORS

SERSORS

Mini Series O 18 Section, STANDARD 10-50mm

Roller Head Pre-loaded Spring Type

Unique Features
* Harden steel bearing roller head for measurement

of moving pile stock thickness
* IMini design for limited space
» Anodised Aduminium Housing
* Double shde and bearing
* Very Long Life =100 x 10 Cycles

>25x 10*m

- Stroke : 10-450mm
» Qutstanding Linearity up to c D%
* High Resolufion ! Infinite
* Excelent Repeatability : £ 0.01mm
* Max operafing speed : Smyfs man

= PY3C - 4 pin G153 connector

- PY3F5 - standard 1m calble

« Sealing IP 40 standard (IP 65 optional )
* Fuse Frotected Optional

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to S0mm. The mini design is suitable
for mounting in instruments or machines with
limited space and specially design for moving
stock application.

An improved technigue for making connection to
resistance track (Double Trimming Technigue)
ensures the higher degrees of reliability and
linearnty, while multi-fingers wipers stabilze output
signals, even in the most adverse working
conditions.

The fixing feet are adjustable to the desired
position.

The bearng rolleris suitable for measurement of
mioving pile stock thickness along moving direction.

Technical Specificafions

Sealing - PY3C/PY3FS 1P40

Sealing - ogtional 1PE5
Current Resisiance = 10mA

Wiper = 1mh
Operaing Fome = 12N P40)

= 5N (IP65)

Power Consumpion -
Output Smoohiness <+ 0.1% against input voltage
input Voliage B0V Max
Insulafion Voltage 50001 min Residug <5 p &

Vibrafion IEC 68-2-6:1382 10g

Shock IEC 682-29 1963 40g
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PY3

I LINEAR MOTION POSITION SENSORS
SENSORS Mini Series 18 Section, STANDARD 10-50mm
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PZ12 Series

LINEAR MOTION POSITION SENSORS
112.9 Section, STANDARD 10-150mm

Pulling Rod Type

KTHUS
. K.
SENSORS
PZ125
=
PZ12A
e~
PZ12ZF
Unique Features
* Mini design forlimited space
= Anodised Aluminium Housing
* Three mounting methods
- Very Long Life >100 x 1(¢ Cyclas
*25x10*m
- Stroke : 10-150mm
» Qutstanding Linearity up to : £0.05%
* High Resolufion ! Imfinite:
- Excellent Repeatability : * 0.01mm
* Max operafing speed : Smis ma.

- PZ125 - two adjustable brackets

- PZ12A - two seif-aligning ball joints

* PE1ZF - fange mounied

= Sealing IP 60 standard (IP 65 optional )

* Fuse Protected opticnal
« Operating temperature =30 ~1007C
- Storage Temperature =80 ~1207C

21

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to 150mm. The mini design is suitable
for mounting in instruments or machines with
limited space.

An improved technigue for making connection to
resistance track (Double Trimming Technigue)
ensurgs the higher degrees of reliablity and
lineanty, while muli-fingers wipers stabilze output
signals, even in the most adverse working
conditions.

There are three ways of mountings to suit different
applications.

FPZ125 can be mounted by two adjustable
brackets.

FZ12A can be mounted by self-aligning ball joints
FZ12F can be flange mounted

Technical Specifications

Seding - PZ12SFZ12WPZI2F  PAD
Seding - ootional PaS
Curent Res&iance = 10mA

Wiper = 1mh
Operaing Foros = 05N (P}

= 5N (IPE5)

Pawer Consumpdon IN-10W
Cuput SmooTness <% 0.1% aganstinput wliage
Input Volage 60V Max
Inzulaion Volage 500V-1 min Residue <5 pi
Vibmion  1ECA3-26:1932 10g
Shock 1EC 63-2-291963 40g
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PZ12 Series

LINEAR MOTION POSITION SENSORS

s @12.9 Section, STANDARD 10-150mm
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LETHLES

SENSORS

PZ34 Series

LINEAR MOTION POSITION SENSORS
19 Section, STANDARD 10-250mm

Pulling Rod Type

@};ﬁ' PZ34A

Unique Features

* Mini design for limited space

« Anodised Aluminium Houwsing

* Very Long Life =100 x 10r Cycles
=Z5x10=m

- Stoke : 10-250mm

- Qutstanding Linearity ;2 0.05%

* High Resolufion : Infinite

» Excellent Repestability up 1o : & 0.0 1mm

* Max operafing speed : SM's M.

* Three mounting methods

» PZ345 - two adjustable brackets
* PZ344, - two self-aligning ball joins

* PZ34F - flange mounied

« Sealing |P 60 standard (IP 65 optional )
* Fuse Protected optional
* Operating temperature
* Siorage Temperature

;=30 ~100°C
;=50 ~120C

This mini position transducer is designed for direct
absolute measurement and available in stroke
length up to 250mm. The mini design is suitable
for mounting in instruments or machines with
limited space.

An improved technigue for making connection to
resistance track (Double Trimming Technigue)
ensures the higher degrees of reliability and
line anty, while multi-fingers wipers stabilize output
zignals, even in the most adverse working
conditions,

There are three ways of mountings to suit different
applications

FZ345% can be mounted by two adjustable
brackets.

FE34A can be mounted oy self-aligning ball joints

F£34F can be flange mounted

Technical Specificafions
Geding - FEMSFIIANFIRF  PAED
Seding - ootional P
Curmert Ressance = 10mA,

Wipar = Tmd
Operaing Force =054 (P

= 5N (IPaE5)

Power Consumpdon 10
Qi Smoodness <X 1% agains! input woliage
inputvVolage 60V Max
insuladon Volage 500V-1 min Residua<3 p A
Vibmion |20 63-2-6-1932 10g

Shack |EC 63-2-291955 40g
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UK. PZ34 Series
LINEAR MOTION POSITION SENSORS
SENSORS 19 Section, STANDARD 10-250mm
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I For Mounting Inside Hydraulic or Pneumatic Cylinder
SENSORS STANDARD 25-900mm

IC Series

Conductive Plastic Element

This & Conductive Plastic Element is suitable to
be installed in high pressure chamber of small
cylinders or large cylinders.

The Standard range of this element is 25--200mm.

Longer range and special sizes are available on

reguest. This element can be mechanically fived
by internal or external flange. It is suitable to be
used in explosive environments with presence of

groups 1A, 1B, IC, gas and combustible powders

if the element is correcthy and perfectly sealed.

Unigque Features Technical Specificafions
- Easy mechanical mounfing ndependant lineariy 1%, H005%
= Ancdised Aluminium siem maienial Cume Fiaseancs = 10ma
- Very Long Life =100 x 10¢ Cycles Wiper = m#
225w 10%m Racommendad cursorcumeni <01 p ik
» Stroke : 25-900mm Hechicalisoaion SIOMO & 500V, Tbar, 25
- Outstanding Linearity up to . +0.05% Digfectic s7engh <100 Aat500V-50He, 25, Thar
- High Resolufion : Infinite Working Lemperaiure Gﬂ‘mg
- Excellent Repeatabityup i © + 004mm ;ﬁf’fﬂr‘;@” f“{f
- Max operafing speed : Smi's max. g -
» ICC: & pode connector
- ICF: 3 free wires (200mm length) ORDER CODE
- Dperating temperature 30 ~100°C c 1 1 1 O [
- Siorage Temperature (B0 ~120°C 3fme wires E
- Stainless sieel AlS1 303 Flange matenal gt cupud
* Intemal or exernal flange wersion ?;?Tuﬁ:u?: [
flarga wmrsion)
niomal fanga [
DR O
Extormal flanga E
Lp il
Trresd
marmal fange
Ewtamal Matmc M
Flanga A encan |
[ cose ]




s IC Series

Conductive Plastic Element

|

For Mounting Inside Hydraulic or Pneumatic Cylinder

| SENSORS STANDARD 25-900mm
MECHANICAL DIMENSIONS ELECTRICAL CONNECTIONS
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SENSORS

1. INTRODUCTION

The conducine plastic potentiometars (wolizge diider) werns
introduced in late Fifties and become wide aspplication n
auiomokbiles, plastic injection machines, wood working
machines and vanous branches of indusinies foday. The
sengors, relsfvely inespenaive, ner 0 lemperaiure varnstion,
low forgque operation and high speed application are the
umique features of conducive plastic techmobogy.

The sensor comprise s the below mporant el ements.

» The irack resistance

« A wiper

+ Actuation unit

+ Housing

2. The elements

2.7 The resiztance rack

The resistance frack is fhe most mportant slemeant of the
sensor. |t has a conductive plastic paste laid on it and can
be round or sirsight o maks a rotational polentiometer or &
limear fransducer. The plastic pasie is & copobymer filler with
wery fime conductie carbon black. The track is then immed
to the required ne anity.

Conductive Plastic Treck Eemen by Doubls Trimeming Technalogy
Two Trimming Unes for Linoansy G:?pu?mm

Corwchuct v

‘Fhrr\d-'ﬂ

Double Trimming Track Technology for creating
extra high linearity.

22 Wipsr

The wiper is e crilical part for current sensing. | makss
of precious metals and with mulli-ingers siructure o provide
long e, damped impulse and wilbratson, oomno she prennention,
ko fongue, hegh speed operation (10mds) and long ife (=100
mill on cycles).

2.3 Actuation unit
It may consists sither a draft shaft orachuaiing rod.

2.4 Alignment bearn ng
provides conrection for msizliation misakgnment.

Motion and Displacement Transducer

Conductive Plastic

2.5 Housing
It 5 normaly made of aluminium with suface anodized ©
house and protect other elements.

3. Function and principle

T fumction of & motion tfransducer is 10 oonven 2 mechancsl
displacemeant into an elecincal signal and the signal can be
made direcily proportionsl to the mechanical movement
The wiper assembly comnecied 1o the mechanical actuator
is mow moved on the plastic frack o make a volizge divider.
The track of fhe polemiometer (1,3) is connecied 1o a8 stablised
input DG wolizge which aliow 2 small curreni fiow. The signal
volizge, wihen messured between the wipsr and the fimmed
irack is the principal of vollage diider and is directly
propartional 10 the position of the wiper on he track.

The use of the polentiometer a5 a voliage diader can minEmzes
the necesaty for acouracy of the fotal resistance of fhe track
since fhe temparature fluctustion only alecs the changes
in resistance, doss not affect the measwred result.

4. Conductive plastic potewtiomenters application
Such sensors are commaonly wused in vanous fiekds,

+ Suiomo bils

+ Mledical egquipment

+ Robaotics

+ Wiood waorking machinery

+ houlding machineny

With increasing focus on wheel aignment, electrical cars,
physcotherapy and auto piot raficing systems

5. How to choose a motion transducer

Important parameiers includes

+ the acouracy, linearnty reguired

+ the expectancy ife span

+ the repe atahility / resolution

+ the tongue (kow) reguire meant

+ fhe envircnment, vibration, dust, lempersture, umidity, sic.

+ the spesd requirement, and of course, the price ¢ e
expectation.

B. Lirearity

& 1 Total applied voilags Vo

The total vollzage applied betwean the designated imput
terminals.

Vo = Total appbed voliage ( peak fo peak for AC voltage)
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SENS0ORS

.2 Ouput voltage, signal voltages

The voltage betwesn the wiper and the reference points,
usually, is the zero ferminsl.

6.3 Outout voltags %

The ratioof the signal tothe appbed voltage

&4 Conformitye

The fidelity of the relationship between the aciual funciion
characiensic and the theorsfical function characlenistic

W
== fl8) 0

.5 Linsam iy deifimition
A specific type of conformity wihere the theornstical funciion
characiensic is a sirasght lins

o
o =18 C=A(8 B H-C

Winers A is & given slope; B is given intercept &t 9 =0

&.5.1 Independant Linearity

The maximum deviation of the actual fundion characlenistic
from a reference siraight ine (Best suit ne) with its slops
and position calculsted (o minimize the maxmum deniations,
It is expressed a5 & percenizage of he otal appisd voltage
and is measued over the specified theorsctical electncsal
trawvel.

e ] |
E i i
=
£ J
= e
-
S . : E
L i g5
L] [ =" ! H
i ] TRANEL 1.8
Eﬂ:ﬁ% 1ar!
| FLECTREZAL COMTHANTY TEAAEL
6.5.2 Absoiuts Linearity

This Eneaniy is harder 10 achisve because i s The maximum
deviation of the aciual function characterisfic from a fully
dedined siraighi rede rence line. i is espessed as a perceniage
af the total appisd voltage and measured voliage over the
theorectical slectrical travel. An indsy point on the aciusl

oulput is reguired.

Motion and Displacement Transducer

Conductive Plastic

The strasght reference ine may be fully defined by specifying
e bowe and high theonectical end output ratios separated by
the theorectical elecirical travel. Unless otherwise specilied,
these end output ratio are 0,0 and 1,0 regpecively.

wihers A is a2 ghen shops; Bis & given interncept &t =0 unl=ss
otherwise specified A=1; B=0

©
B fmmm e T
2| o
5 - 1
] BOEY PORT - | 2
wff B - - B
£ L 5
- A E
_ - b ﬂi
g | A
= . E MR TEN
r - i FRaT
! - 1
ETES (1] TREHCL @ (K]
ELPCTIRCAL TRAML T
| OICTRLA (OMTHETY TRadE

7. Lift Expectancy

The number of shaft revolutions or travels obtain asble under
specific oper ating condifions and within specilied allowshls
degradsfions of specific charadenistics

B. Resolution
A messure of the sensiivty io which the oulput ratio of the
polenometer may be sei.

9. Repeatability

Itis the maximum difterence found n the output ratio for a2
same mechanical posiion all slong the theoredical elecincal
stroke after sewveral travels. It may be expressed a5 &
perceniage of the iolal appled wiage or absolute travel
distance.

10. Travels

T0.T Theorstical electrical travel: T.E.

The specilied shaft travel owver which the theonstical funclion
chamcisnstic and its associated oconormity lmits ane respeciad.

0.2 Aciual slectncal rawei: A.E.
The iotal fravel of the shafl between fhe two points winch fhe
first and the last measursbhle change i ouiput ratio ooowr.
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1003 Mechanical travel: M. T,
The iotal travel of the shafl betwesn integral stops. In
polentometers withouwt stops, the mechanical travel is
confinuous (rotationals ambyl

Trirrares] part
af e broscic =T

= G2

11. Gradient
The rate of change of oulpui ratio relafve toshatt frawel
W e
G= L W, G= L WA
= g MV = m m)
{rotation al) {linear)

12, Index Point

A pontof reference iaing the relaficnship be tween a specilied
shaft posidion and the output ratic. Itis used o establish a
shaft position reference.

13. Output Smoothness

COwuiput smooihness 5 8 measurement of any spunious
wvariation im the slecinical ouput not present in the nput |
5 exprassed a5 a percentags of the tolsl applisd vollzge and
measured for specified travel increments owver the fheonetical
alecincal raved. Duiput smoothness includes effects of contact
in the ouwiput

Epp : maximum variations peak to peak

HTE:-EEE 100 = ... %
i

Motion and Displacement Transducer

Conductive Plastic

14. End Voltage

The wolizge between fhe wiper ierminal and an end terminal
when the shalt is posiionaed at the comesponding end of
electnical confinuity fravel. End woliage is expressed a5 a
percentage of the total appled voltage.

15. Voltage Tap
An edecincal conneciion ixed o the nesistanoe slement wihich

imiroduces no significant distorion in the oulput characiensic.
Avollage tap usually has significant tap resistance and may
mot be capshle of camying raled slemeant cument.

A voltage tap mvolves a fourth tumet which delivers a fied
woltage. This voltage only depends on the position of the fap
on the frack and of the total applied voltage. |t B ususlly
located in the middls of the T.E.

o '

L == |

| Lo

16. Starting Torgue

The momenit in the clockwise and countercbciwase dire clions
regquired 1o mitiate shaft rotation anywhere in the otal
mechanical trawve L

17. Moment of Inertia
The mass moment of ineria of the rotating elements of the
poieniometar about fheir rolational axis.

1B8. Contact resistance

Coniad resisiances is the resistance betwesen the wipsr isominal
and the wiper's immedete point of contzct on fhe polentiomeater’s
registive rack. As will be subsequenily explained, this comtact
resistance affects all the mportant guality festwres of a
potenfiometer.

Conizct or tramsition resistance can be broken down inio fhres
components.

The first component, the intern sl componsnt, describes he
infegral voltzage drop betwesen the curent-carmyang track and the
contact surface.

This compoment is langelhy dependeant an technology iaciors amnd
amaounts o several hundred Chmn. The second componenid, the
exiernal component, is far more difficwlt o masier than the first.
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This ecdernal fransition resistance has much noommon with
the contac resisiances ooouming in switches and plug-and
socket connectors. i is caused by fhe transilion betwe en the
wiper and fhe polentiomeater rack not being ideal from an
el cincal viewpoint. Metal oxides, chionides and sulphides (3],
mizeed with vanous ongamic subsiances, can result inthe formation
o f thin nonoonduciive facings at ihe nteriace.

Ifmiot ket wiithin bounds, fhis external framsition resistance can,
under unizvowshls condiions, kead to complste {zilurs 1o keep
within 2 folerance range. |t 5 absolutely essenifial that the
maternials usad in polenfiomeaier manuiaciune be subyected o
siringeni qualiy coninol and be matched one with another
The fhird component, the dynamic component, is related o
dymamic drive forces acting on fhe wiper at high speeds of
actustion. With fhe aid of damped wipers, actuation spesds of
up o 10 mdsec can be achieved without any sopeecEhls noresse
in the dynamic component of contac resistance.

19. Linearity errors due to electrical circuitry

From here omwards, we are anly concerned with the near
characienistics (Eneanty). Relationships must be suiably
adapied for applications with non-lnear charactenstics
{conmformity) but there are no essentfial difference.

As glre ady mentionad, the required lineanty values canonby
be wilzed so long as the signal oulpul by the sensor
"potentiomeier” camies no cunrent

The wiper cumentwill diston the accuracy by 1% wilh curreni
incresse from 1 Ato 10.A

20. Linearty errors resulting from mechanical coupling
If there is axial misalignment {eccenincity) be teveen the drive
shaft and the shaft of a potentiometer used o sense angular
mafion, this will cause a Eneanty error that mcreases as the
coupling radius decreases im relation to the degres of
eocentniciy. The jollowing edustion determines the maximum
redative error

Fre = BEfUR

wihere E=Booamncity and n=1he coupling radus.

It 5 onby possible o fake full advantage of the lineanty or
conformity of potentiometers, as indesd of any rolafionany
sensor system, if coupling aignment errors (offset and angular
misalignmeni) are avoided or at keast reduced o 2 minimum
This means hatwith highly accursie messurement sysiems,
due alioerance must be mads for amy coupding misakignme i
in accordance wilh 1he above equation.

Motion and Displacement Transducer

Conductive Plastic

21. Temperature and humidity coefficients

Inmany data shests ssued by poleniometer manuizciuners,
reference is fregquenthy mads 1o the temperature costlicien
(T} and humidity coeficient (Fg) of the nominal resistance.
Wihere potentiometers are used as vollage dividers, these
values are imelevant. For this application, it is the Ty and F,
applicable 1o the vollage divider behaviour which are of
significance.

It oftem also happens that the humedity 5 not kept constam
wihile making Ty, measuremenis, with a resull that a2 mixtune
of Ty, and Fy, is often given as a lemperaiure coe flicient.
Dietailed measurement have show that the Ty and Ry of the
nominal resistance in conduclive-plasiic potentiometers
(wwithwout howsing) ane of an order magnitude somewhat kess
than 200 ppm/C and 500 ppmi¥e AH regpectivedy. The Ty,
and Fi, of the wollage-dinading behaviour are some two orders
of magnitude lower which means that here changes within
a range of less than 5 ppm*C and 5 ppmMuAH can be
expecied, ensuning constancy over a wide lemper siure and
rumidity range. Howewer, this advantage can onby be uilized
given a suitably designed housing and i, for example, no
irimming resistances are used in fhe polentiomeater cincwi.

22, Service life

The magnitude of the contact resistance and the weaar o
wihich fhe resistance frack is subjecied and the resuliing
chamge in elecinical characienstics determines the numbser
of operations to which a polentiomeier can be subjecied and
thius its senace ife. Although of considerabls imponancs for
imdustrisl applications, no standard has 50 far besn sswed
that specifies a sericedife definiion or paricular metnod of
tesfing.

Itis, of course, maost difficull fo specify a value for wear or
for an imcrease in contact resistance for 2 given number of
actuation cycles since such values are markedly nfluenced
by such exernal factors as temperature and humidity, and
oy mechanical and chamical influences.

Such values nesed to be established for each particular
spplication. This apples to 8 kesser extent for the meinod of
testing and here fhe establishment of a standard method
wiould facilitate comparing the service life of various
poienfiometers.
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