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Introduction

Dual-Range Torque Sensor Type 4503A<<

Please take the time to thoroughly read this instruction
manual. It will help you with the installation, maintenance,
and use of this product.

Kistler offers a wide range of products for use in measuring

technology:

§ Piezoelectric sensors for measuring force, torque, strain,
pressure, acceleration, shock, vibration and acoustic-
emission

§ Strain gage sensor systems for measuring force and

moment

Piezoresistive pressure sensors and transmitters

Signal conditioners, indicators and calibrators

§ Electronic control and monitoring systems as well as
software for specific measurement applications

§ Data transmission modules (telemetry)

wn W

Kistler also develops and produces measuring solutions for
the application fields engines, vehicles, manufacturing,
plastics and biomechanics sectors.

Our product and application brochures will provide you
with an overview of our product range. Detailed data
sheets are available for almost all products.

If you need additional help beyond what can be found

either on-line or in this manual, please contact Kistler's
extensive support organization.

4503A_002-408e-03.08
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2. Important Information

2.1 Disposal Instructions for Electrical and Electronic Equipment

Do not discard old electronic instruments in municipal
trash. For disposal at end of life, please return this
product to an authorized local electronic waste disposal
service or contact the nearest Kistler Instrument sales
office for return instructions.

4503A_002-408e-03.08 Page 5



KISTLER

measure. analyze. innovate.

3.

Page 6

Dual-Range Torque Sensor Type 4503A<<

Application and Typical Features

11 ...30 VDC

wn W W W W

wn W W W

Torque sensor with strain gage measuring system
Digitalized wear-resistant measuring signal transmission
Measurement of constant and variable torques

Torque measurement on the rotating shaft

Application in the laboratory, production and quality
control

Torque sensor for precision measurements

With speed measurement

2-color LED for operating condition

Galvanic isolation between supply and torque output
signal

11 ... 30 VDC 9 ...:gg BBBB Torque

ik

N o OHPE)| svees

Measuring
electronics

Strain gage
measuring shaft

Fig. 1: Standard version of a torque sensor

Type 4503A...

4503A_002-408e-03.08
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4. Description of the Measuring System

4.1 Mechanical Design

4.2 Electrical Design

4503A_002-408e-03.08

The torque sensor consisting of a main casting
accommodates the shaft, which rotates in bearings. The
shaft ends are free.

On the measuring shaft at the torsion section strain gages
are arranged, as well as electronics with signal amplifier
and A/D converter. In the connection box of the main
casting the stationary electronics for signal shaping are
positioned. The main casting provides various assembly
possibilities (see chapter 6).

The following schematic diagram represents the principle
of operation of a digital value transmission.

Feed of the electronics is performed by a DC voltage in the
range of 11 <« 30 V (£25 %). Free programmable controls
(SPS) provide a DC voltage of 24 V, which may of course
be utilized for feeding the torque sensor.

A crystal controlled power oscillator creates the system
cycle and feeds the rotating electronics through concentric
rotary transmitters.

In the rotating electronics this alternating voltage is
rectified and stabilized. The measuring signal of the strain
gage is increased and digitalized through a rapid serial A/D
converter. The modulation with 1 MHz allows a back
transfer through air-core coils.

Page 7
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Supply
11 ...30 VDC

Control signal
3,5...30VDC

Measurement
range switch
3,5...30VDC

RS-232C

Output
BV

Dual-Range Torque Sensor Type 4503A<<

Stabilization h_l Oscillator h_l u Rotary

(1 MH2) Modulator transmitter

o |

Control Strain gage

Micro
computer
Torque sensor :
A/D +
Modulation
D/A- Pulse Rotary
converter shaper transmitter

Fig. 2: Schematic block diagram of torque sensor
Type 4503A...

In the outside electronics the digitalized strain gage signal
is reconverted into an analog signal of +5 Volt (optional
+10 Volt) during the transmission.

Optionally a frequency-based signal can be produced. In
addition there is the option of transmitting the torque-
measuring signal through the RS-232C interface.

Through an extern digital control signal a defined strain
gage signal value can be activated on the shaft, which
corresponds to the rated torque.

With an external digital measurement range signal the
amplification of the strain gage amplifier can be switched.

4503A_002-408e-03.08
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4.2.1 Electrical Configuration of Speed Measurement

Speed measurement is effected photo-electrically by
evaluating the light, which shines through a grid wheel.

A gallium-arsenide light diode serves as transmitter
emitting in the near infrared. In a phototransistor the light
is converted into an electric signal and after a pulse shaper
made available as '"open collector signal. The input
current amounts max. 16 mA.

1 1
1 1
1 1
1 1
1 1
1 1
1 1
L o | |
1 ! !
1 1 1
: ' : .
Yoo~ ooy ,r o 4y, o +4———e0—44  —0H ----------
= : K a ’-
! : | 100w | | External
' Lo ' \  counter
1 1 1
! O E ----oomoood
! 5 ov.
' S '
1 8 .
1 h— c
1 . Q
! Digital ground ;
1 s
1\ Torque sensor N
L
Fig. 3: Electrical block diagram of speed measurement
External counterwith [
high imput impendance External
Pmmmmm e m e counter | 5V
|
'
JUL '
330w
H 1T p- max. 16 mA E min
4“— v 1 -

E MEE\T[:
E : H — '

ovVv :
___________________________ oV ' J_

]

]

Fig. 4: Electrical CMOS- or TTL input cirquit
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4.2.2 Angle of Rotation Measuring System

Option only available up to max. 1 000 N-m for the sizes 1,

>

2 and 3.
NOTE
[T T T T T T T TTTT
| +5 V (internal voltage) ,O_'
o 5
1
! Transmitter Lense Lo Receiver T g
: % c
' =
I / o
1 Z [N
(N ey RS B - Track A - '
1 [} 1
! ] 5 ‘{ o H I
: % g : o
1 o 1 1
' 7 5 Track B ! '
! S e o ° G
: -1?—1'--» :
s i e
1 A 1
! b S_ignglprocessing S E OV
' Lo circult —L_  Digital ground i
! L
| Torque sensor '
1
Fig. 5: Electrical block diagram for angle of rotation

measurement

Features:
§ 360 bright-dark areas on the pulse disc

§ Two pulse signals at the output, offset by 90°
§ Pulse number proportionate to the angle of rotation

Page 10 4503A_002-408e-03.08
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5. Electrical Connection of Torque Sensor

5.1  Supply

Excitation of torque sensors Type 4503A... requires a
supply voltage in the range of:

11...30VDC

The direct voltage is supplied at the 12 pin panel plug at
Pin F (+U,) and A (GND). Power input is approx. 2,5 W.
Excitation input and torque output are electrically isolated
in the torque sensor.

5.1.1 Current in Function of Excitation Voltage

230
lin mA

210

190

170

150

130

110

90

70

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

U, inV

Fig. 6: Current in function of excitation voltage
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Torque sensor

VA 3600/CoMo Torque i i
L1 —r +U, !
or . '
PE>———  stabilized M e 4
- ower suppl - i |
NS p pply A N :
11 << 30 VDC/min. 1A ' 5

Fig. 7: Possible power supplier devices for torque

sensor

5.2 Principle of Galvanic Isolation in the Torque Sensor

Torque sensor

1
1
1
1
1
i
1
£ 4t | !
O—
supply ! bC > Internal voltages i
| GND DC AGND | Ground analog-/
A : | Frequency output
1
1 T |
1 ]
| : : g Ground other input/
' ' i outputs
1 1 '
1 ] |
| | PIN 3 Ground for RS-232C *
| | !
| : CTTTT L _,_:|_¢P ' - Lk
i ' T ' PIN 1 Range selection
1 v T __ 1
: : L
l L - : -
Screen | E i /S—:—:I—QZHN 4 Control signal
ground | | % e ol OGND | -
1 [ TTOP [N 7 Ground for range selection
: Screen : o ' and control signal *
! (housing) ! H
1

* optional 7 pin plug

Fig. 8: Block diagram of galvanic isolation in the
torque sensor
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5.3 Plug Assignment, Pin Connection

Top view panel plug

Assignments of the 12-pole panel plug

Function PIN Description
supply F +U, +11 VDC ... _+30 VDC (polarized), power input 2,5 W
A GND Ground relating to +U,
Shield M In the sensor on housing
5V at M, an >2 kW
Torque output C u,* +5 V at control signal actiyatic_)n
R.. = 10 W, output short circuit proof acc. to AGND
D AGND *  Ground relating to U,
H Track A Open collector - output
Speed-/angle of Intern 1 kW resistance after +5 V (pull up), TTL-level
rotation pulses G Track B (Optional)
J Track Z (Not operated)
Control input Off:0 .2V
(self test) K Control On:3,5...30V
R, = 10 kW
RS-232C-connection B TXD Digital send path to the CoMo Torque Type 4700A<<
to tTh;p(eZZI\Y/IgoTAo(r(que L RXD Digital receive path
Ground relating to speed- or angle of rotation pulses,
Digital mass potential E DGND control input, digital connection to the CoMo Torque
Type 4700A<«<

* Additional informations about Pin C (U,) and Pin D (AGND):

Standard: look at the table above
Option B1: +£10V (+10 V at control signal activation)

Option B2:  Frequency output: 100 kHz +40 kHz
(140 kHz at control signal activation),
TTL-level

Option B3:  the same like Option B2, but with 24 V
level

Option B4:  the same like Option B2, but with £5 V
level

4503A_002-408e-03.08 Page 13
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Top view panel plug

Assignment of the 7 pin panel plug (optional)

Function PIN Description

Normal (1:1) &0 ...2V

1 Gan  Eytended (1557 1:10) & 3,5 ... 30 V.

Measuring range

selection/ . contral Off 0.2V
Control input On:3,5...30V
If test . . .
(self test) Opto isolated ground for measuring range selection and
7 OGND :
control input
5 TXD Serial send path of the torque sensor
RS-232C interface 6 RXD Serial receive path of the torque sensor
3 DGND  Ground relating the RS-232C interface

Signal output 2 NC For company internal functions, don’t use!

5.3.1 Measuring Range Selection
Must be:

§ Option Al (measuring range 1:10) or
§ Option A2 (measuring range 1:5, technical data

like 1:10)
A All specifications are for the measuring range 1:10 and 1:5.

If the torque sensor is additionally calibrated in the range
of 1:10 at the factory, the requested range may be
switched via PIN 1 and PIN 7.

Measuring range logic condition voltage level
1:1 PIN1=0 Up-=0...2V
1:10 PIN1=1 Upo=35...30V

PIN1,7

PIN1,7

For each measuring range the logic condition at PIN 1 must
continue.

Optional then measuring range can be switch via the
RS-232C interface.

Page 14 4503A_002-408e-03.08
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5.3.2 Digital Output, Measuring Value via RS-232C interface

Must be: Option D (RS-232C interface)
With this option torque values can be send via the

RS-232C interface. Additional notes are in the chapter
""RS-232C communication®'.

5.3.3 Connection Diagram without Option Range Selection / RS-232C Interface

Torque sensor Supply and
Type 4503A<«< evaluation unit
U, <« [ A * =
A \l Supply 11<<30 VDC
Ground U, < 1 L—
1
1
x5y —C : >
5 : DVM
AGND (0V) T >
1
1
I Speed/angle output
+ 5V TTL (track A) H — P gre outp >
+ 5V TTL (track B) ¢ : »  Counter
DGND (0V) ;
|
. i
K | Control signal input \ l /‘ ---{ Control button
3,5..30V < - 0 *
P 1

T x

Fig. 9: Example for connecting torque sensor
Type 4503A... to the supply and evaluation unit

4503A_002-408e-03.08 Page 15
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NOTE

>

Dual-Range Torque Sensor Type 4503A<<

§ Screened measuring cable: Item no. 7203 (item no.
12497 with opened ends)

§ Supply and evaluation unit: e.g.: VA3600, CoMo
Torque Type 4700A<<

§ Built-in connector: Binder series 680 type 09-0331-80-
12 or corresponding, item no. 703.

* The displayed connection example disables the galvanic
isolation in the torque sensor, if switch on the control
button (e.g. PLC relays). Avoid EMC noises on the
measuring cable.

In order to avoid errors, please note if cables are longer
than 10 m and conductors are distributed, that the speed
signal is isolated from the torque signal by feeders, just as
in the connector.

4503A_002-408e-03.08
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5.3.4 Connection Diagram with Option Range Selection /
RS-232C Interface

Torque sensor

Supply and
Type 4503A... evaluation unit
v U
+U, < [y A I = —
ound U, <A | Supply 11 <« 30 VDC A
u R N 1
| <
I
C L »
+ 5V >
: Torgue output DVM
AGND (0V) —t> : >
|
H : Speed/angle output
H5 V TTL (track A) ] >
+5 V TTL (track B) — 2 . » Counter
DGND (0V) £ ; >
|
K ,

I O not connected™

Shield < \\_,'
c»—T Shielded measuring cable L«

+U,
12 pin connector ?
_____________________ Control
7 pi . . -
Gt 4 ‘| Control signal input '
135..30V < A | Range selection '
_I35..30V < , , o
OGND (0V) < ; 3 -
2 1 ssSot Range selection
1 ted switch
5 1 RS-232C interface connecee
TXD T p{RXD |
RXD <8 1 TXD' PC**
' 1
DGND (0V) S »| GND:i
’ 1
< Shielded measuring cable |
? X

Fig. 10:  Connection diagram of a sensor Type 4503A<<
with one or both options range selection /
RS-232C interface to a supply and evaluation
unit

* To ensure electrical isolation within the sensor, it’s
recommended to switch control activation signal (self
test function) via 7 pin plug at PIN 4 and PIN 7

** |In EMC critical areas it’s reasonable to use a galvanic
decoupled RS-232C interface at the personal computer
(PC) side

4503A_002-408e-03.08 Page 17
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5.4 Connection Cables

Dual-Range Torque Sensor Type 4503A<<

12 pin standard cable

Standard length 5m

plug 12 pol. control cable flexible plug box 12 pol.
Fixed length 5 m e —
| | white/orown ,~, GND Ground for supply voltage Ug -~ Lea !
| A = = T T I
Item no. 7203 | B ml_red | | TXD RS 232 to UMV2000 L B |
1 c 1 violet 1 1 Ua Torque value output +/- 5 VDC 1 1 1 c 1
| D | black | | AGND Ground for torque value output Ua [ rp !
i 1 E 1 brown 1 1 DGND Ground for speed, angle, RS 232, control 1 1 1 E :
Definable Iength ' E } blue LU Supply 11 ... 30 VDC, approx. 2.5 W L } =
|G =l pink | | TrackB Angle output 90° after Track A (optional) | | LcG !
Item no. 72030 } N | white/green || Track A Speed output, angle output (optional P! | H }
| j =l _areen | | Trackz (not used) [ ey !
} " | whitt | | control input, activated with: 3.5 ... 30 VDC N
} L } yellow 1 1 RXD RS 232 from UMV 2000 1 1 } L }
| M | grey | | Housing [ L M |
| I | I
L Ly 5
standard length 5m
control cable flexible
LIYCY 12x0.14 -
2
: £
12 pin standard cable i - - 3
- =
- o
with open-ends lug box 12 pol. 2
&
[ —
. | | - GND Ground for supply voltage Ug —, violet
I AT T T
Fixed Iength 5Sm I g [ TXD RS 232 to UMV2000 || yellow
Item no. 12497 : c 1 - UA Torque value output +/- 5 VDC || pink
| D | [ AGND Ground for torque value output Ua || grey
; E } 1 1 DGND Ground for speed, angle, RS 232, control 1 1 blue
; E | [ Us Supply 11 ... 30 VDC, approx. 2.5 W I Ired
D f bl I h G } } } Track B Angle output 90° after Track A (optional) } } green
erinable engt } H 1 1 1 Track A Speed output, angle output (optional) 1 1hlack
Item no. 124970 : 3 } : : Track Z (not used) : :while
K O L control input, activated with: 3.5 ... 30 VDC || White/green
1 L } 1 1 RXD RS 232 from UMV 2000 1 1 brown
MO L Housing L
| | T T
4P =

Page 18
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standard length 5m

control cable flexible
LIYCY 7x0.25

7 pin cable with open-ends 3
Ehme—— e E
plug box 7 pol. E{

Fixed length 5 m
Item no. 21971

[—
| 1 | -~ RANGE range changeover, input, activated with: 3.5...30VDC ~ white
| T T T
I ) [ UTTL TTL-output | | brown
| | [ [
H DGND Ground for TTL-output, RS 232 green
I3t — —
Defl nable Iength | 4 | (] control input, activated with: 3.5 & 30 VDC | | yellow
| [ [
Item nO. 219710 | 5 1 [ TXD RS 232 transmit line L, grey
} 6 } 1 1 RXD RS 232 receive line } } pink
[ | [ OGND ground for range, control || blue
Lo 1 I Black
case

5.5 Laying of the Measuring Cable

§ Do not lay parallel to power lines or control lines

§ not in the vicinity of heavy electro-magnetic fields, e.qg.
transformers, welding devices, contactors, motors etc

§ If this cannot be avoided, lay the measuring cable in a
grounded armored conduit

§ Excess lengths should be prevented. If it isn't possible to
avoid, then do not laying excess lengths in closed loops

Measuring cable Cable tunnel Measuring cable Cable tunnel

[ @
)
[ €
> > > ) >

Risk to couple in EMC noises into the measuring To reduce the inductive areas it's recommended to
sensor cable laying the measuring sensor cable in bifilar form

Fig. 11:  Laying of the measuring cable

4503A_002-408e-03.08 Page 19
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5.6 Advice for Safe Electrical Installation

Plug

~p

Connection housing

N <

Load machine with inverter or Stator of
similar unit torque sensor

.
‘ e
\ \
\

Machine base min. 1617 \ Stator ,
housing base Ground

A

— O EO—0C+Cr

N\

i
Ground

Fig. 12:  Example for a safe electrical installation

§ Please ensure correct functioning of the shield for the
connection cable!

§ To improve the electrical contact area between stator
housing base and machine base, it's recommended to
remove the anodization of the bottom of the stator

housing
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6. Mechanical Installation of the Torque Sensor

4503A_002-408e-03.08

There are different methods of installing the torque sensor,
depending on the application.

Since very high lateral forces and bending moments may
occur even at small axial displacement, the torque sensor
must always be mounted with couplings.

Generally:

§ The plant must be secured with a burst protection
according to I1ISO 475 corresponding to the machine
protection law

§ We recommend calculating the shafting according to
the torsion- and bending critical speeds. These speeds
should be avoided during operation. For a safe
operation of the unit we recommend to remain approx.
30 % below or above the critical speeds

§ After installation depending on speed the unit should
be balanced according to DIN 2060

§ The machine vibrations should be checked according to
2056

Literature:

Dubbel pocket book for machine engineering, published by
Springer

F. HolzweiRRig, H. Dreflig, textbook of machine dynamics,
published by Springer.

DIN 2056 evaluation rules for mechanic vibrations of
machines.
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6.1
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Installation Proposals
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The free-floating installation is mostly considered the one
requiring the smallest effort. It can only be applied at low
speed and high torques. Due to the heavier weight of the
torque sensor housing the speeds indicated in the tables of
the coupling manufacturers are not obtainable. The length
and elasticity of the shafts outside the couplings reduce the
flexural resonance as well.

Support of the housing:

The housing of the torque sensor must be prevented from
rotating along (resulting in bearing friction)

Therefore it must be equipped with a holding lug, in which
e.g. a coil spring may be hooked.

The twist protection must not be rigid in any case; slight
oscillations of the housing are irrelevant. The torque sensor
should further not be subjected to any heavy tension
forces.

Assembly of flanges:

During the assembly please ensure that no forces between
housing and shaft occur.

For assembly of the flange make sure that the opposite
shaft end is supported, and the housing remains free.
Proceed in the same manner for disassembly of the flanges.

a) Torque sensor between drive and brake

Drive (specimen) Half couplings Brake

:

Transducer Twist protection
(should avoid heavy
tension-forces on the
torque sensor

Fig. 13:  Together with the half couplings the torque
sensor forms a full coupling

4503A_002-408e-03.08
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b) Free-floating installation with propeller shaft

Drive Half couplings Bearing

Propeller shaft

Transducer Elastic twist protection of the housing

Fig. 14:  Free-floating installation with propeller shaft

c) Installation with holding bracket or housing base GU

Principally, the assembly between two full couplings is
always possible, and especially in case of low torques and
high speeds absolutely required.

The mass and balancing quality of the couplings must
correspond to the application. The indications on the data
sheet are empirical values for proper assembly.

Drive (specimen) Full couplings Brake

Transducer Housing base or
holding bracket

Fig. 15: Installation with holding bracket or housing
base

4503A_002-408e-03.08 Page 23
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Dual-Range Torque Sensor Type 4503A<<

Assembly with holding brackets or the option housing

base GU:

§ Bolt the holding brackets or housing base to the stator.
Secure the screws

§ The mounting surfaces of brackets or housing base
must be plane on the assembly plate

§ Adjust the shaft assembly, and follow the instructions of
the coupling manufacturers

§ Fix the holding bracket or housing base on the
mounting plate and secure it

4503A_002-408e-03.08
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7.  Electrical and Mechanical Commissioning

7.1 Operating LED

4503A_002-408e-03.08

On the upper side of the electronic housing of the torque
sensor there is a window for the operating light emitting
diode (LED). The LED is capable of lighting in three
versions:

GREEN GREEN AND RED RED

R
ORANGE

Switch-on sequence

When the device is switched on (operating voltage is
applied) the LED blinks green. After that a short
communication with the rotor electronics (LED orange)
takes place. Soon after that, the LED is green again. Then,
the torque sensor is ready for operation. This sequence
takes about 3 seconds.

Communication torque sensor electronics intern or

PC 3a torque sensor

In case the stator electronic communicates with the rotor
electronic through the coil pair, the LED lights orange. The
LED reacts in the same way, if there is a communication
between a master (e.g. PC) and torque sensor through the
RS-232C interface.

Torque overload

In case the torque sensor is mechanically overloaded
(nominal torque + approx. 10%), the LED lights red. The
green condition of the LED is obtained again, once the
torque sensor is operated within the nominal torque range.

Errors in the torque sensor electronics

If the torque sensor electronics do not function properly,
the LED blinks red. Should this condition persist even after
a new start of the torque sensor, send it back to the factory
(Kistler).
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GREEN

GREEN
blinking

ORANGE

RED

RED

blinking =

i1

Power-on condition

Sensor ready

Communication between
Stator&Rotor
master (PC) 3& torque sensor

Torque sensor mechanically overloaded

L Torque electronics defective,
inform Kistler!

7.2 Adjusting and Calibrating the Torque Sensor

Page 26
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NOTE

Zero point and gain can only be set at the supply unit
VA 3600 or the value processing unit.

Therefore, a TTL- or 3,5 << 30 V signal can be applied at
the control input, to produce an output signal swing
corresponding to the nominal torque (see model plate
imprint of the electronic cabinet of the torque sensor)

Possible setting routine:

§
§

§

Let the torque sensor warm up for 10 minutes

Torque sensor must be free from torque, if possible
remove the coupling on the measuring side

Set the zero point in the VA 3600 or the value-
processing unit

Operate the control switch at the VA 3600 and keep it
depressed (or generate a control signal in a different
way)

With the amplifier adjust the output voltage to exactly
5V

After that, release the control switch and control the
zero point

If necessary, repeat this operation

A mechanical calibration is more accurate than an electrical
adjustment!

4503A_002-408e-03.08
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7.3 Mechanical Calibration

This requires a calibration device with lever arm and
weights for torque generation.

Calibration routine:

§ Let the torque sensor warm up for 10 minutes

§ Load the torque sensor with nominal torque and then

unload it again

§ Adjust/document the zero point

§ Load the torque sensor with known torque

§ Adjust the display to the corresponding torque, and
document

Pick-up of a calibration curve
If the torque sensor is used in one direction only, a simple
measurement is sufficient.

§ Load the torque sensor with nominal torque and unload
it again

§ Load the torque sensor in 20 % steps until full nominal
torque is obtained. After that, unload it in the same
manner. Wait at least 30 seconds between the single
20 % steps until stable measured value, and then
register the display value

For more complex applications we recommend a compre-
hensive yearly calibration according to DIN 51309.

7.3.1 Set-up of a Simple Calibration Device

Displaceable
Lever arm half couplings Lever arm
|
’_é._‘ \
- - I R ]
\ / | \ L [ ;E/ 1
\ / | | \ | |
\ \ \ ! \
Lever arm Torque sensor Mounting Bearing for lever Weight
bearing bracket arm (double (balanced
bearing) )

4503A_002-408e-03.08

Fig. 16:  Set-up of a calibration device

Page 27



KISTLER

measure. analyze. innovate.
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7.3.2 Calculation Example, Lever Arm Length

L = ——, whereby
mx
M = Torque
L = Required lever arm length
m = Required mass
g = 9,80665 m/s2 equals normal case acceleration

(g depending on location)

SN

2

Example: m=1kg, M =10 N-m

2
M_ o 1ONMm ™) h197m

mxg 1kg*9,80665 m

D LM:10Nm =
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8. Making Torque Measurements

8.1 Switch on the Torque Sensor

-
Torque sensor
ON
-
, !
Initialization
) !
Warm up approx.
10 minnutes
!
-
Taring the
zero point
-

v

Ready for operation

When the device is switched on then the following steps
are recommended to reach optimal measuring accuracy:

t»3s

t» 10 Min.

After the device is switched on the LED is blinking green
then orange to take calibration values, after that the LED
is green again. This sequence takes about 3 seconds.

To tare the zero point is recommended:

§  after warmup

§ after integrating the torque sensor in the
mechanical equipment (taring the mechanic rest
torque)

8.2 Qualities After Switching Measuring Range

Ready for operation

v

p
Switch to a measuring
range
) ]
Changing phase

) v

Taring the

zero point
.

v

Ready for operation

4503A_002-408e-03.08

When the measurement range is switched (1:1 & 1:10 or
1:10 & 1:1) then the following steps are recommended:

t 0500 ms

The measuring range can be switched through the
digital input or the RS-232C interface of the 7-pole panel

plug.

Within the changing phase new calibration values are
loaded. The LED lights orange, after 1.5 seconds green
again.

The zero points of both measuring ranges can be
different. A new taring of the new zero point is
recommended.
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Dual-Range Torque Sensor Type 4503A<<

9. RS-232C Communication

Torque and rotor
temperature

Digital TLL input

 ————

Digital RS-232C-
input

Page 30

Torque-equivalent values can be transmitted through the
RS-232C interface. The following illustrates the sensor
model regarding the RS-232C command structure of the
torque sensor Type 4503A<«< .

Sensor model

Signal acquisition and processing unit MEASUre

CONFiguration 3 FORMat —

Digital RS-232C-

output

Control unit

Fig 17: Sensor model regarding the RS-232C command
structure

Signal acquisition and processing unit

The torque sensor continuously measures the torque value,
and the rotor temperature in cycles. In the INPut function
block calibration settings and primarily the range-selection
are performed. Furthermore, the control signal can be
initiated.

In the CONFiguration- und FORMat function block,
configurations regarding value transmission are carried out.
Both function blocks together make the MEASure-function
block.

Control unit

In the TRIGger-function block it is defined which action the
torque sensor should perform in case of an extern
triggering (digital, TTL-signal). In the extern trigger process
either the control signal or a value transmission is activated.
All calibration and user data are saved in the MEMory
function block with power failure protection.

4503A_002-408e-03.08
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9.1 Interface Parameters

9.1.1 Conventions and Syntax
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The RS-232C interface of the torque sensor applies the
following settings:

Transmission rate (baudrate) 57 600 bits/second
8 Data bits

1 Stop bit

No parity

w? W W W

The torque sensor responds through the RS-232C interface
only if it receives a command from the master (e.g. PC)
(PC = master, torque sensor = slave). The torque sensor
always responds even if the master transmits only
configurations. The operation LED of the torque sensor
lights orange (green and red together) if there is a
communication.

The master transmits only ASCIl commands. These
commands must always be followed by <CR> (carriage
return) and <LF> (line feed) as termination character. The
torque sensor as well transmits the same termination to the
master.

Example:
Master (e.g. PC): MEAS: TORQ?<CR><LF>

(value inquiry)

Response of the

torque sensor: 32789<CR><LF>
(torque-equivalent value)

Capital and small letters are disregarded, plus the
command interpreter of the torque sensor ignores possible
blank characters placed in front, and blank characters
within the command.

Example:

typical MEAS: TORQ?<CR><LF>
identical with MEAS :torq ? <CR><LF>
identical with MeaS :Torq?<CR><LF>
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§ The termination is always effected with the characters
<CR><LF>
- § A command for an inquiry ends with "?" (e.g.

MEAS:TORQ?<CR><LF>)

§ When a configuration transmission was successful, 0"
is returned as success message (e.g.. PC:
CONF:TEMP<CR><LF> & Sensor: 0<CR><LF>)

§ If a command was not accepted for different reasons,
the torque sensor returns a negative error value

§ The color of the LED of the torque sensor changes from
green to orange during communication through the
RS-232C interface

§ In the following the termination characters (<CR><LF>)
are left out to allow more transparency
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The torque sensor transmits a negative error value, if a
command was not accepted for different reasons (see the

following table):

Error value Description of error REER
Check command syntax
(e.g. MEAS? instead of MEASure?)
-100 Command was not understood
Send command again, sensor
might be busy
-101 aFp was not added to an inquiry Ad @Fp to an inquiry
-104 Calculation steps resulted in overflow Chep K calculathp V‘?”ab'es
(in-house utilization)
-105 Error when non-volatile memory area was accessed Redifne meliri];[grarea, 107973
Eliminate storage protection
-106 Access on protected memory area (in-house utilization)
Continuous transmission between rotor- and stator Tempp el dlsconn_ect. 2
-107 . : continuous transmission
electronics active . S
(in-house utilization)
-108 Transmitted character chain too long Shor.ten the chqrgctgr chain
(in-house utilization)
-109 Transmitted numeric value invalid Qheck nNUMErIC vglue
(in-house utilization)
Impossible to switch to the Calibrate the sensor in the
-110 other measuring ranae other measuring range
g rang (send to Kistler)

The error value -110 can only be sent with firmware
version V2.00 or newer of the stator!

4503A_002-408e-03.08
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9.1.3 Measuring Rates, Reaction Times

Depending on the configuration in the CONFiguration-
and FORMat-function blocks different transmission rates
are affected through the RS-232C interface (value queries
per second). Please refer to the commands:

CONF (value query , configuration for the
MEAS-command)
FORM (define output format)

In each value query a torque equivalent value is trans-
mitted. Like that, rapid torque modifications can be
reproduced as digital quantities.

It helps to use the short command M? (instead of MEAS?
or MEAS:TORQ?) , to transmit torque equivalent values
with high transmission rate. This reduces the reaction time
of the command interpreter in the torque sensor.

The following transmission rates apply for utilization of the
short command M? or extern triggering via digital signal
(control input).

Tggermode | oo QupMomat | Messperod | Measremensprseond
Command M? ASC 3 333
Command M? HEX 2,5 400
Command M? BIN 2 500
Extern digital ASC 25 400
Extern digital HEX 2 500
Extern digital BIN 1 1000

The higher the scanning rate, the more values can be taken
from a measuring sequence. The interpretation capability
of the resulting measuring curve increases accordingly.
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9.1.4 Requesting Torque Values Through RS-232C Command

Torque values can be requested with

MEAS:TORQ?
MEAS? (if previously configured with CONF:TORQ)
M?

After each inquiry only one torque-equivalent value is

transmitted. For a later interpretation of the measuring

curve the assignment of the positive nominal torque value

and the digital output value is critical. The following
D assignments result:

The following correlation between torque M
and the torque-equivalent value D results
from the graphic:

\

D

(pos. rated torque) --

Torque Digital data value

b

(pos. rated torque) (pos. rated torque.)

(neg. rated torque)

0

(neg. rated torque.)

D

(unloaded)

b
b

v
<

M

R e R ppp———_

(neg. rated torque.)

M(neg. rated torque) 0 M(pos. rated torque)

The torque equivalent value D ranges between O ... 65535,
whereby it can only accept positive values.

Since offsets may occur during sensor assembly due to
mechanic stresses, we recommend only evaluating the
digital output swing

D D

Hub — (pos. rated torque) - D(unloaded)

The digital output swing at nominal torque is indicated in
your calibration protocol or in the memory area of the
torque sensor with the command MEM:DATA:MAGN?
(MEM:EXT:DATA:MAGN? for the extended measuring
range).

The nominal range of the torque sensor can additionally be
determined  with  the  command MEM:RANG?
(MEM:EXT:RANG? for the extended measuring range.

Example:

PC command a response of the torque sensor

MEM:DATA:MAGN a 26658  (digital output
swing)

MEM:RANG? a 500 (rated torque in N-m)

Consequently:
At 500 N-m a digital output swing of 24658 results, which
is added to the digital offset value in unloaded condition.
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9.1.5 Requesting Torque Measuring Values via External Triggering

The external triggering with a digital signal can only be
executed, if after start-up the torque sensor has been
initialized one time with the TRIGger command. Please
refer to the command:

TRIG (specify trigger mode)

At each trigger operation by the master (e.g. PC or SPS) a
torque-equivalent value is transmitted from the torque
Sensor.

For that purpose use the external digital control input (PIN
K of the 12 pin panel plug).

Assignments between logic conditions and voltage level are
explained in the chapter "plug assignment, connection

diagram"'.
3500 ps

External trigger 1 (EIN) I i
signal 0 (AUS) | | >t

) T i

) )

RS-232C | I

(TXD from the torque sensor) : |
! t

—>
< 355 ps

Data package through RS-232C

(torque-equivalent value with termination
strings <CR><LF>)

Fig. 18:  Connecting diagram

The period T, . (measuring period) should never be

shorter than indicated in chapter '‘measuring rates,
A reaction times", to guarantee a safe RS-232C transmission
from the torque sensor!

During the cyclic triggering the torque sensor does not

accept any RS-232C commands from the master (e.g. PC).

In order to reestablish communication cyclic triggering
must first be completed.
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9.2 Typical Measuring Sequence

( Torque sensor ) After switch_ing on the torque sensor allow
ON the electronics of the torque sensor approx.
N Y 10 min to warm up.
e : ) ) If desired all user data can be uploaded from
Collect configuration the memory of the torque sensor for sensor
Data from memory identification. Important: digital output swing
~ g (set point)
( 4 )
Configuring of _Thehmeasunggdrange (|f_ the sensor Ii call_brated
torque sensor in the extended measuring range), the trigger
L ) mode and output format can be defined here.
y ..
e - h The digital offset value (when unloaded =0 N-m)
Reading in digital is interesting if relative values are used for
L Unloaded offset value ) measurement (recommended: digital taring at the

evaluation system).

«

y

Use a high measuring rate to measure rapid

Executin )
g mechanical changes.

measurements

The rotor temperature (MEAS:TEMP?) can be
measured in cycles, e.g. every 500 torque values
1 temperature value (since a temperature change
Yes of the rotor is extremely slower).

Further
measurements?

Evaluating
measurements With the help of the digital output swing (set point)

assignments between the torque equivalent values
and the actual torque values can be carried out.
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9.3 Configuration Commands

9.3.1 Range Selection

Page 38
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INPut

The INPut-command group mainly influences the rotor
electronics. The control signal can be activated or
deactivated in this group. The gain changeover (selection
between 1:1 and 1:10 range) is performed here as well.

CONFiguration and FORMat
In these command groups it is specified which value types
and output formats should be defined.

TRIGger

With the TRIGger-command group the torque sensor
reaction can be specified, in case a signal change at the
control input is carried out (Activation of control or torque-
equivalent value transmission through RS-232C interface).

MEMory
In this command group all calibration and user dates are
filed.

INP:GAIN:MULT:<function>

Parameter <function> = ON  (1:10 measuring range)
OFF  (1:1 measuring range)
Inquiry INP:GAIN:MULT?

Description

This command is used for a range selection. With
INP:GAIN:MULT:ON the 1:10 value range and with
INP:GAIN:MULT:OFF the standard range (1:1 range) are
defined.

Standard INP:GAIN:MULT:OFF (1:1 measuring range)
Notes

Value selection may only be applied, if the torque sensor
has in fact been calibrated in the 1:10 range.

Examples

PC command a  response of the torque sensor
INP:GAIN:MULT:ON &a 0 (measuring range 1:10)
INP:GAIN:MULT? & ON

INP:GAIN:MULT:OFFa 0 (measuring range 1:1)
INP:GAIN:MULT? & OFF
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9.3.2 Control Signal (Calibration Signal) On or Off

INP:CONT:<function>
Parameter <function> = ON Control signal
switched on
OFF Control signal
switched off
(normal operation)
Query INP:CONT:STAT?

Description

With this command the control signal (colloquial:
calibration signal) can be switched on or off, whereby the
signal path between rotor- and stator electronics is
checked. With INP:CONT:ON the control signal is
activated, whereby the output signal value (output voltage
/ output frequency or digital output value) changes to
nominal value. The normal operation is obtained with
INP:CONT:OFF and the control signal switched off. The
operating condition can be queried with INP:CONT:STAT?.

Standard INP:CONT:OFF Control signal
switched off
(normal operation)

Notes

If the control signal is switched on with INP:CONT:ON it
remains activated until the command INP:CONT:OFF is
transmitted or the torque sensor switched off and on. The
control signal cannot be switched off by the extern
triggering (permanent condition 0), if the control signal has
previously been activated via INP:CONT:ON.

Examples

PC command a response of the torque sensor

INP:CONT:ON a 0 (control signal on)

INP:CONT:STAT? a ON

Trigger: 0-Zustand a <no answer> (control signal
remains active)

INP:CONT:OFF a 0 (control signal off)

INP:CONT:STAT? a OFF
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9.3.3 Value Query ., Configuration for the MEAS Command

CONF:<function>

Parameter <function>=TORQ (torque value)
TEMP (rotor temperature)
Abfrage CONF?

Description

With this command the type of value query is specified.
With CONF:TORQ and then with MEAS? a torque
equivalent value can be evaluated. Through CONF:TEMP
and then MEAS? the rotor temperature is transmitted. The
defined configuration can be evaluated with CONF?.

Note
The short command M? transmits only one torque
equivalent value.

Standard: CONF:TORQ

Examples

PC command a response of the torque
sensor

CONF:TORQ a o (configuration equivalent
value)

CONF? a TORQ

FORM:DATAIASC &a o0 (decimal output format)

MEAS? a 32765 (torque-equivalent value)

MEAS? a 32767

CONF:TEMP a o (configuration
Rotor temperature)

CONF? a TEMP

MEAS? a 26 (rotor temperature in °C)
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9.3.4 Defining the Output Format
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FORM:DATA:<function>

Parameter <function> = ASC  (decimal output
format)
HEX  (hexadecimal output
format)

BIN (binary output format)
Inquiry ~ FORM:DATA?

Description

The output format through the RS-232C interface
regarding the torque measuring value can be influenced by
this command. Through FORM:DATA:ASC an ASCII-
format is defined in decimal form. Through MEAS? (or
MEAS:TORQ? or M?) a torque equivalent value (O ...
65535) is transmitted. With FORM:DATA:HEX a hexa-
decimal output format is defined (0000 ... FFFF.

A binary output format (2 Bytes: <HBYTE><LBYTE>, whereby

(H /L)BYTE T{00000000,...11111111, }),
is set with FORM:DATA:BIN.

Note

Please consider that user bytes may occur in the binary
output format, which may equal the characters of the
termination! Therefore evaluate only the last 2 of the 4
bytes <HBYTE><LBYTE><CR><LF>) as termination!

Standard FORM:DATA:ASC

Examples
PC command a response of the torque sensor

CONF:TORQ a0 (configuration torque value)
FORM:DATA:ASC & 0  (decimal output format)
FORM:DATA? a AsC
M? a 46238
CONF:TORQ ao
FORM:DATA:HEX & 0  (hexadecimal output
format)
FORM:DATA? a HEX
M? & B49C (= 46236,,)
CONF:TORQ ao
FORM:DATABIN & 0 (binry data format)
FORM:DATA? a BIN
M? & <10110100><10011111>
(= 46239,,)
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9.3.5 Determining the Trigger Mode
TRIG:MODE:<function>

Parameter <function> = CONT (external trigger
activated/deactivated
control signal)

MEAS (external trigger
activates value trans-
mission through
RS-232C)

Anfrage = TRIG:MODE?

Description

This command specifies which action the torque sensor
should perform at extern triggering (digital TTL-signal).
With TRIG:MODE:CONT the control signal is activated or
deactivated at extern triggering (permanent logic
condition). Through TRIG:MODE:MEAS the torque sensor
transmits a torque equivalent value at extern triggering.
One value is transmitted per trigger operation (logic 0-1-
change of state at PIN K of the 12 pin panel plug).

Notes
In order to ensure correct RS-232C transmission in a
triggered value transmission you should never trigger any

faster than indicated in the chapter "measuring rates,
reaction times"'!

>

Standard TRIG:MODE:CONT

Examples

PC command a response of the torque
sensor

TRIG:MODE:CONT &ao0 (control signal at external
triggering)

TRIG:MODE? a CONT

Trigger: 1-Zustand & <no response> (control signal on)
Trigger: 0-Zustand & <no response> (control signal off,
normal operation)

FORM:DATAIASC ao (decimal output format)

TRIG:MODE:MEAS &0 (value transmission at
external triggering)

TRIG:MODE? a MEAS

Trigger: 0-1-change & 43788 (torque-equivalent value)

Trigger: 0-1-change & 43956
Trigger: 0-1-change & 44228
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9.3.6 Determining Sensor Data

MEM:<function>?

Parameter <function> =
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Data for the 1:10 , measuring range

EXT:VALI query, if sensor is calibrated in the 1:10 - range
EXT:RANG measuring range in N-m
EXT:LINE accuracy of linearity in % (full scale 1:10 - range)

EXT:OUTP:VOLT:MAGN output voltage swing at rated torque in V
EXT:OUTP:VOLT:CONT  output voltage swing at control in V
EXT:OUTP:FREQ:MAGN  output frequency swing at rated torque in kHz
EXT:OUTP:FREQ:CONT  output frequency swing at control in kHz
EXT:DATA:MAGN digital torque equivalent output swing in digits

Description

With this command all relevant data from the non-volatile
memory can be determined. This may be used for sensor
identification.

Applications:

§ automatic sensor identification

§ Assignment of torque-equivalent digital values from the
RS-232C interface with the respective measuring range

Example 1: device identification

A torque sensor Type 4503A<< from Dr. Staiger, Mohilo
includes a device identification string chain with following
construction:

Dr.Staiger-Mohilo&Co.GmbH_0260Stator_yyyy-mm-dd_Vx.xx_0260Rotor_yyyy-mm-dd_Vx.xx

§ device identification header
The header Dr.Staiger-Mohilo&Co.GmbH refers
to a Dr. Staiger-Mohilo device

§ firmware version of the stator electronic circuit
The string chain 0260Stator_yyyy-mm-dd_Vx.xx
refers to the date and the version number of the micro
computer firmware of the stator electronic circuit

§ firmware version of the rotating electronic unit
The string chain 0260Rotor_yyyy-mm-dd_Vx.Xxx
refers to the date and the version number of the micro
computer firmware from the rotary electronic circuit

PC command & response of the torque sensor

* ) V4
Iéllj\ll’\l? ' y Dr.Staiger-Mohilo&Co.GmbH_ 0260Stator_2003-04-18 V2.00_0260Rotor_2002-11-20_V1.6
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Example 2: Determining of general data

The general data of a multi-calibrated (1:1 and 1:10)
torque sensor Type 4503A<«< 50 L with a 5 V voltage
output at
+1 000 N-m nominal torque should be transmitted via the
RS-232C interface:

PC command a response of the torque
sensor
MEM:TYPE? a 0260DM1000L
MEM:SER? a 080294
MEM:MDAT? a 2003-04-02
MEM:CDAT? a 2003-04-23
MEM:CWOR? a JODO
MEM:CUST? a Customer Name
MEM:RANG? a 1000
MEM:TMIN? a 10
MEM:TMAX? a 60
MEM:SOUR? a U+DIG (voltage and
RS-232C output)
MEM:SPE:MAX? a 20 000
MEM:SPE:IMP? a 1x60
Example 3:

Determining measuring data for the 1:1 measuring range

MEM:OUTP:VOLT:MAGN?& 5.0026
MEM:OUTP:VOLT:CONT? & 5.0012
MEM:OUTP:FREQ:MAGN? & 0.000 (because of
voltage output
only)
MEM:OUTP:FREQ:CONT? & 0.000 (because of
voltage output

only)
MEM:LINE? a 0.1

Example 4:
Determining measuring data for the 1:10 measuring range

MEM:EXT:OUTP:VOLT:MAGN? & 4.9975
MEM:EXT:OUTP:VOLT:CONT? & 5.0086
MEM:EXT:OUTP:FREQ:MAGN? & 0.000 (because of
voltage output
only)
MEM:EXT:OUTP:FREQ:CONT? & 0.000 (because of
voltage output

only)
MEM:EXT:LINE? a 0.2
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1:1 measuring range

Dual-Range Torque Sensor Type 4503A<<

Example 5:

Determining the notes of the type designation plate

A multi-calibrated torque sensor is equipped with two type
designation plates. These notes can be transmitted via the
RS-232C interface:

1:10 measuring range

/ Type

Range \ / Type Range \

0260DM 50 L 50 N'‘m 0260DM 50 L 5N-m

Serial no. Date Serial no. Date

080621 1x60 12.03.03 080621 1x60 12.03.03

Signal output/Sensitivity Calibr. Value Signal output/Sensitivity Calibr. Value
kS.OOOl \Y 4.9995 V j k5.0012 \Y 5.0015 V /

PC command a Response of the PC command a Response of the
torque sensor torque sensor

MEM:TYPE? 026050DML MEM:EXT:VALI? YES

MEM:SER? 080621

MEM:SPE:IMP?

MEM:CDAT? 12.03.2003

MEM:RANG? MEM:EXT:RANG? 5

MEM:OUTP:VOLT:MAGN? 5.0001 MEM:EXT:OUTP:VOLT:MAGN? 5.0012

MEM:OUTP:VOLT:CONT? 4.9995 MEM:EXT:OUTP:VOLT:CONT? 5.0015
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9.4 Measuring Commands

9.4.1 Transmitting Torque and Temperature Measuring Quantity
MEAS<function>

Parameter <function> =? (Value transmission
according to
CONF-setting)
:-TORQ? (Torque value)
:-TEMP? (Rotor temp. value)
Description
With this command the torque sensor can transmit a
torque equivalent value or the rotor temperature through
the RS-232C interface. With MEAS? The torque or
temperature measuring quantity is transmitted depending
on CONF-setting. The torque sensor transmits a torque
equivalent value through MEAS:TORQ? and the rotor
temperature in C° with MEAS:TEMP? .

Note

Instead of MEAS:TORQ? or MEAS? (previously defined
with CONF:TORQ) the short command M? can be used as
well. This increases the reaction speed of the command
interpreter in the torque sensor for transmission of a torque
equivalent value.

Examples

PC command a response of the torque
sensor

FORM:DATA:ASC &a 0 (decimal output
format)

MEAS:TORQ? a 32658 (torque-equivalent
value)

MEAS:TORQ? a 32102

MEAS:TORQ? a 31856

MEAS:TEMP? a 32 (Rotor temperature
value)

FORM:DATA:ASC &a 0 (decimal output
format)

CONF:TORQ ao (Configuration torque)

MEAS? a 45327 (torque-equivalent
value)

MEAS? a 46201

MEAS? a 46128
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Dual-Range Torque Sensor Type 4503A<<

FORM:DATAHEX & 0

CONF:TORQ a0
M? a
M? a
M? a
CONF:TEMP a0
MEAS? a
MEAS: TEMP? a

DOAE

D205

D275

31

31

(decimal output
format)

(Configuration torque)
(torque-equivalent
value)

(Configuration rotor
temperature)
(Rotor temperature
in °C)

(Rotor temperature
in °C)
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Maintenance

10. Maintenance
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Torque sensors of the DM series are nearly
maintenance-free

Operating life of the bearings in nominal temperature
range is approx. 20 000 h

Operating life of the bearings in operating temperature
range is approx. 10 000 h

Replacement of bearings can only be performed at the
factory

Precision applications: recalibrate the torque sensor
once a year (Calibration in the factory or with adequate
calibration device)

Control correct position of cable plugs monthly.

Check cables for damages monthly
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Dual-Range Torque Sensor Type 4503A<<

11. Repairing the Measuring Shaft

Page 50

§

Shaft sluggish

Bearing defective

U due to torsion or bending vibrations

U due to excessive axial or radial loads

i due to old or soiled bearing

U shaft bent due to excessive lateral force

Remedy:
Return the device to the factory

Zero point offset lower than approx 2 %
Readjust the zero point

Zero point offset between approx 2 % and 5 %:

Torque sensor was overloaded

The zero point can once be readjusted at the amplifier

Zero offset higher than approx 5 % or several times

between 2 % and 5 %

Return the torque sensor to the factory for examination

Transducer has hysteresis between torque ccw and cw.

Transducer was overloaded

New torsion shaft required. Return the transducer to

the factory
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12. Technical Data

12.1 Mechanical Basic Data
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Measuring range (nominal torque) N-m 0,2...5000
Overload capacity at limiting torque 1,5 x rated torque
Alternating torque 0,7 x rated torque
Rupture torque 4 x rated torque
Speed measurement pulses/ 1x60
revolut. option: 2x360

at7 000 1/min,

Version "W"

Nominal Speed

depending on
measuring range and
design (see details)

Balancing class Q
for version "L"
for version "H"

6,3
25

Housing material
Exception:
size 4, version "H"

Anodized aluminum

stainless steel

Protection class

IP40

12.2 Measurement Ranges and Maximum Speed

4503A_002-408e-03.08
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12.3 Spring Constant and Inertia of Mass

12.4 Limit Value of Dynamic Load
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12.5 General Electrical Data

12.6 Electrical Measuring Data

12.6.1 Normal Measuring Range (1:1)

4503A_002-408e-03.08

Limit frequency
Standard output
Optional output

Optional output

Voltage level

Load resistance
Rated temperature range

Operating temperature range

Bearing temperature range
Control input

Range selection

Supply voltage
Power input

Accuracy class
Relative linearity deviation

Relative hysteresis error
Temperature effect of
zero point
Temperature effect on
characteristic value
Torque control signal

KISTLER
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1 kHz (scanning and
actualization >>1 kHz)
50V

at rated torque

+10,0 V

at rated torque

100 kHz +40 kHz
(140 kHz at cw. rated
torque,

60 kHz at ccw. rated
torque)

+24 V standard,
optional +5 V,
optional 5 V-TTL

>10 kW

+10 ... +60 °C
0..+70°C
-25...+80°C

"on" >3,5 V (max. 30 V)/
"off" <2V

"on" >3,5 V (max. 30 V)/
"off" <2V
11...30VDC

approx. 2,5W

0,1

<+0,1 % v. E.

<+0,05 % v. E.

(option C, Art.-No. 21385)
<+0,1%v. E.

<+0,05 % /10 K
<+0,1% /10K

100 % 0,2 % for voltage
and frequency output
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Dual-Range Torque Sensor Type 4503A<<

12.6.2 Extended Measuring Range (1:10)

Page 54

Accuracy class

Relative linearity deviation
Relative hysteresis error
Temperature effect of
zero point

Temperature effect on
characteristic value
Torque control signal

0,2
<+0,2 % v. E.
<+0,2 % v. E.

<+0,2% /10K
<+0,2% /10K

100 % 0,3 % for voltage
and frequency output
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13. Dimensions

Actual dimensions and designs of the torque sensor Type
4503A<< (constructed in the same way as 0160 DM, date

of version 5/99).

4503A_002-408e-03.08 Page 55












