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1. Application and typical features

9 Precision class 0,1 and 0,05 for frequency- and voltage output
9 Dirt resistant speed measurement with magnetic evaluation system
9 Speed measurement completely integrated in the sensor. No components sticking out.

9 Identification, parameterizing, measurement and zero-point taring through the RS-232C is
standard.

9 Resistant in problematic locations, i.e. no transmission loss of the rotor supply by
surrounding metal parts.

9 Standard supply with 11 ... 30 VDC

9 Integrated O + 10 V output as standard

9 Extremely short axial length

9 Flange-flange solution

9 Digital, contactless transmission of measured values
9 Maintenance free, because without bearings

9 Electric control signal

9 Options:
Voltage output 0 £ 5 V, frequency output, speed- rotation angle measurement
with 180 (150) - 3600 (2500) Imp. / rev. (track A + B) resp. 0,025° angular
resolution, output signals at plugs C and D, calibrated RS-232C ouptut
+24 V +24 V
24 \/ | < [ov o [ |24V
(0} [9)

-Supply voltage Ub (Option)

T T

| 0V —
MpNp Ny
-Torque Mt (Option) oV
-Torque
5888
‘ oV <] [©) -Rotation
-Speed (Option) PIuG C Al
Rotation angle (Option) ° Plug A  VEAs? ‘\: =1
Plug D Plug B RS232 568,5 Nm —
231 mint
(Option) . ®
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2. Description of the measuring system

2.1 Mechanic design
The torque sensor consists of a Stator with foot accommodates the free rotating rotor.

On the rotor at the torsion section strain gages (DMS) are arranged, as well as electronics with signal
amplifier and A/D-converter. the stationary electronics for signal shaping are positioned in the foot.

2.2 Electric design
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 to 30V (£25%). Free
programmable controls (SPS) provide a DC voltage of 24 V, which may 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 gauge is increased and digitalized through a rapid serial A/D converter. The modulation with
1 MHz allows a back transfer through air-core coils.

1
Supply : Stabilization | oOscilator ]| | Rotary I
11..30VvDC (1 MHz) Modulator transmitter I
|
: |
I 1
Control signal | !
35..30vDC | AC/DC !
1 |
|
Pulse probe : ' |
0...250 KHz 1 Micro Control Strain gauge !
" computer 1
1
: |
- I I
RS-232 " Gain :

1
| Torque sensor 0325 !
I DF : !
Pulses ! Driver AID + :
TTL : Modulation |
1 1
Output ! D/A- Pulse Rotary :
riov : Converter shaper transmitter 1
I 1
|

Fig.: Schematic block diagram of the torque sensor
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In the outside electronics the digitalized strain-gauge signal is reconverted into an analog signal of =
10 Volt (optional + 5 Volt) during the transmission.

Optionally a frequency-based signal (100 kHz + 40 kHz, 60 kHz + 20 kHz or 10+5 kHz) can be
produced. In addition there is the option of transmitting the measured values through the RS-232C
interface.

2.3 Speed- and rotation angle measuring system

2.3.1 Measuring system

For the measurement of speed or rotation angle this sensor provides two options:

x A pulse wheel with 60 pulses. Here the elevations on the wheel are detected with a magnetic
probe. This is a standard speed measuring system.

X A magnetic ring with 180 magnetic poles (150 in transducer size 1) which is scanned with a
Hall-Probe. An interpolation switch is directly integrated in the probe. The factory setting is an
interpolation factor of 4, i.e. 720 (600) pulses per revolution. The interpolation factor can be
changed through the RS-232C interface.

Speed measurement is possible with both systems, while the rotation angle measurement can
only be realized with the magnetic ring, which provides two tracks.

Pulse wheel with 60 pulses

|
l |
| |
| | Features
I I 9 60 pulses per revolution
I | 9 Resistant against the space
: | between probe — pulse wheel

|

l |
l |
l |
| |
' |
! I
l |
l |
l |
|
|
|
|
|
|
|
|
|
|
|

Probe Driver « Plug A

o ] [ e - B

ext.
OV counter
| e |
| | ext. |
I { counter I
. = |
I optional 1
e e e o o o e e e e e e e e e e e Em e e e o - |
Llorquesensor_ __ _ _ _____--IZIZIZZ-Z-CZ r

Fig.: Electric block diagram for speed measurement with pulse wheel
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el |

20mA P|UgA
Probe Driver « /
SpA EEgEgugEys BBl auBl s
UB—II t—+ e T
> O — ] pe—— | fe——
o t = reEOV — =
Control lines - Switch I PlugC { i (& @ i i @ |
------ - S ——— A=l At =
I I I:”:“:ll | ; Y |
' e—SPA Forooo=o o3 - T
! L SpB b e o6 LI L'
' o— OV | I T N
' I F——————- 7 LI LT LI
' | L s
. e - A nniing optonal |
Abb.: Electric block diagram of the speed- and rotation angle measurement with magnetic
ring
Features

9 180 (or. 150 in size 1) magnetic poles on magnetic ring
9 Interpolation factor switcheable 180 (150) to 3600 (3000) pulses, at 250 kHz limit frequency
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2.3.2 Speed — angle of rotation measurement

The pulses of the speed measuring system are evaluated by the stator electronics. On the one hand
with the help of the pulses, a compensation of the zero-point through speed influences can be

achieved, on the other hand they can be utilized for the calculation of speed and angle of rotation
values.

Speed measurement

The speed measurement is effected with the cycle duration measurement. In this procedure the cycle
duration of the pulses coming from the probe are determined. A counter is started and stopped by the

pulses. The counter is clocked by a much higher clock rate than the highest frequency of the speed
probe.

A 4

i

Counter enabled

Pulses of the
probe

| L with frequency f

A

A 4

T

clock rate (

A
A 4

z clock pulses Fig.: Principle of the speed measurement

The following applies for the counting pulses

T, o
2 To 2°f

V4

For the speed N the following results at i pulses per revolution

f — " ;[f] Hz
50 [f]
resulting in
@60 konst ] U
272 z min

as calculation basis for the determination of speed. In order to keep the speed error as low as possible
the counter level should not fall under a certain value. Therefore an automatic changeover between
two different modes is integrated in the sensor. In mode 0 the frequency f is used directly for
evaluation, whereby in mode 1 the frequency f is divided through g. Like that the counting rate is

increased. In order to avoid a permanent shifting between the two modes the changeover has got a
hysteresis.
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Mode 4
Mode 1; q =32

= frequency divider
Mode 0; g =1 a a Y

v

Abb.: Mode changeover in the sensor

With a clock rate ¢ 16MHz and i 180pulses per revolution the following applies for mode 1

N 0460 1610 3260 853310
27 z 2180z z ’

and for mode 0

0q 60 16710° 6O 2,66 10°
27 z 2180 z Z

The information about the mode is also transmitted to the extern through the interface. Like that the
speed can be calculated by a PC, to relieve the micro processor of the electronics, and to allow a
higher transmission rate. It can also be transmitted directly as value through the interface.
Independent of the set interpolation factor always 180 pulses per revolution are taken for calculation

Angle of rotation measurement:
In the angle of rotation measurement the interpolation factor is automatically switched to 20. The 3600

(3000) pulses per revolution and a quadrature result in totally 14400 (12000) pulses per revolution,
corresponding to an angular resolution of 0,025°. That means for the calculation only the multiplication

D 270025 D@q

must be carried out. Following the arrow on the stator the angle is counted positively, and if the sensor
is turned to the opposite direction after resetting the angle value, the value becomes negative.
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3. Electric connection of the torque sensor

3.1 Supply
Excitation of Type 4504A,,, 0325DF torque sensors requires a supply voltage in the range of:
11 ... 30 V DC voltage

The direct voltage is supplied at the 12-pole panel plug ( plug A) at Pin F (+Us) and A (GND) or 7-pole
connection (plug C) PIN 2 (GND) and PIN 3(+Ug). Power input is
approx. 3 W. Excitation input and torque output are electrically isolated in the torque sensor.

3.1.1 Current in function of excitation voltage

<
230 \

\

190 \
curr
ent
in 170

150

210

130 \
T

110

\"\o\

>\4b\0\0

90

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

operating voltage in V

Fig.: Current in function of excitation voltage
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3.1.2 Recommended excitation supplier

VA 3600 :
L1 >——] +Ug
or |
PE )7—_|_stabilized power supply_l_ : (ﬁgﬂiﬁ]’g)

\ - -
11...30 VDC / min. 0,5A

Fig.: Possible supplier devices for the torque sensor

3.2 Principle of galvanic isolation in the torque sensor

Torque sensor

+Ug
O—
F : DC > internal voltages
Supply '
1 GND DC AGND Ground Analog- /
A frequency output

Ground other input- /
outputs

Ground for RS-232

Screen ground M

:r:_j T [} —OPIN4 Control signal
1
1

1 %O PIN 7 Ground for control signal
________ 1 O

Screen
(housing)

g

Fig.: Fig.: Block diagram of galvanic isolation in the torque sensor
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3.3 Plug assignment, pin connection

3.3.1 Plug assignment plugs A + B

. Top view
Plug assignment plug A (12-pole) panel plug A
Function PIN Description

F +Ug + 11V DC ... + 30V DC power input 3 W

Supply .
A GND relating to Ug

Shield M In the sensor on housing

rioV at rMyenn ON > 2K :
c U +10V at control signal activation Fa Signal
Torque output A Ri.c =10 :, short circuit proof according to AGND Fa + Fyon control
signal release
D AGND [relating to Ux/Fa
H | Track A | TTL-level
Speed pulses G | Track B |(Track B only in option N2)
J n.v.
100% Control input K Control OUt_OV ?V /1n:3,5V... 30V
Rix=10K:
RS-232C connection B TXD Digital send path to the UMV 2000
to the UMV 3000 L RXD | Digital receive path
Digital Mass E DGND Ground relating to speed pulses,

Control input and RS-232-connection

Plug assignment plug B (7-pole)

PIN RS-232C RS-232C Interface
1 n.v. -Baudrate 57.600 bps
-Up to 1.000 measured values per
2 n.v. second
3 DGND Top view
4 KONT n.v. = not applied panel plug A
5 TXD
6 RXD
7 OGND
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3.3.2 Pin connection plug A + B

Torgque sensor
4504A... evaluation unit

O+U,
Contol button*

Shield < ] *
® shielded measuring cable ®

Connector A

K +Ug
+U; « F /‘| /\ i _
A “ Supply 11...30 VDC
Ground for +Uy | L_ _
|
C |
=10V : >
' DVM
Torgue output
AGND O V) —t2 | que outpu q
|
! speed output
+5V (A : >
oV (B) I »|  Counter
DGND (0 V) E I
\ : tol signal input \ T
K ! contol signal inpu
_[35..30v « T gha’ Inp P
1

R Contol button *
Connector B \ T
\ contol signal input A
3530y <+t i 2 i + ——o+Us
r Od |
|
7 |
OGND (0V) < ]
2 ' ~
: 0 not connected
| T
XD ; ; RS-232C interf >RXD§
- interface !
RXD < g ; XDt pc
DGND (0 V) T » GND:!
]
shielded measuring cable
i *Control functionality at Pin KX i

- or galvanically separated at connector B (Pin 4) -

* Control function at Pin K or galvanically isolated at Pin 4
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3.3.3 Plug assignment C + D

Top view
panel plug C
Plug assignment plug C (7-pole)
PIN Description Description
Voltage Frequency Voltage Frequency
10 kHz £ 5 kHz**, signal: 5 V RS-422
1 AGND Fe /DGND | Ref. for U, reference point for 12 V-signal*
2 GND Reference for +Ug
3 +Ug +11V DC ...+30 V DC, power input 3 W
+10V at +Myenn @n
>2k ,+10V at control signal- 10 KHz at £ Myenn an > 2k
4 Ua Fa release. R.. =10 . short-circuit 15 kHz at control signal release
’ i.c. — ’ - H . _ %
oroof acc. 1o AGND Signal: 5V RS-422 /12 V
5 n.v. SGND Reference point for RS-422-signals
6 Control Potential-free control input off: OV ... 2V /
on:3,5V..30V, Rx=10k
7 KGND Reference for control
* Switcheable in the sensor
** Optional (60 kHz + 20 kHz, 100 kHz + 40 kHz)
Plug assignment plug D (8-pole)
PIN Description
1 Track A RS-422, double frequency TTL signal*
2 n.v.
3 Track B RS-422
4 n.v.
5 n.v.
6 Track A RS-422
7 Track B RS-422 Sense of rotation signal* Top view
? DGND panel plug D
*optional
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3.3.4 Pin connection plug C + D

Torgque sensor
4504A...

A

evaluation unit

+UB «

Supply 11...30 VDC

i+UB

Reference for +U, <

Torque output

L— ~

>

=10V

AGND (0 V)

DVM

>

Contol button *

+UB

T

shielded measuring cable

*Control functionality at Pin KX

or galvanically separated at connector B

B
control signal input '
I 35.30v < \ — o
OGND (0V) « \ }
) <
shielded measuring cable
Connector C
Connector D \
! Speed signals
+5V TTL (A) ‘| P 8 >
|
+5V TTL (B) t >
double frequency** :
|
+5V TTL (A) t
| Counter
+5V TTL (B) | >
signal for direction |
or rotation** | \ 1
DGND (0 V) ; >
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3.3.5 Setting of speed signals

For the setting of the stator electronic you must remove the cover and adjust the switches as shown in
the diagram.

Symmetrical output signals pre-settings

Track A

5V
ov

o UL
oV

10 Vss
ov

Differential inputs

Track A
Track B
J_ Plug D CS)z -
/A |
5 L [c m il
30 H H |_| H 5V
|| J‘ ? -r ov [ D Stator foot

Asymmetric output signal

S5V
oV

S5V
oV

Track A

TUHUL

JflO Vss

Track B

uuuy

Differential inputs

I: [D Stator foot
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Asymmetric output signals with sense of rotation and double frequency

Double frequency

v S
oV -

Sense of rotation
Plug D

S5V

[ Stator foot
oV D
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3.3.6 Setting of the frequency signals

Symmetrical output signals fact ory setting (Plug C, Option B5)

oV

5V

oV

10 Vss T 7 /
ov |

Differential inputs

Asymmetrical output signal (plug C)

12vﬂ
ov

Asymmetrical output signal (plug A, option B3)

24Vﬂ
ov
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5V
oV

Asymmetrical output signal (plug A, option B2)

I TR, fAE

Symmetrical output signal (plug A, option B4)

/1
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3.4 Connection cable from Staiger Mohilo

12-pole standard cable

Cable length 5m
Item no 7203

Definable length
Iltem no. 72030

Standardlange 5m

Kabelstecker 12 pol.

Steuerleitung flexibel

[ —] [—
} A 1 iR/braun ‘ - ‘ GND Bezug fiir Versorgung Us i 1 A }
B |__rot L_1_TXD RS 232 zum UMV2000 L1 Lcg !
} c 1 violett 1 1 Ua Messsignal +/- 5 VDC 1 1 1 c }
| D | schwarz | | AGND Bezug fiir Messsignal Ua [ lcp !
} = | ban | | DGND  Bezugfir Drehzahl, Winkel, RS 232, Kontrolle | | |~ |
} = } blau } } Us Versorgung 11 ... 30 VDC, ca. 2.5 W } } } E }
| Gl 52 | | Spur B Winkelausgang nacheilend zur Apur A (Option) | | (g |
} H 1 1 1 Spur A Drehzahlausgang, Winkel voreilend (Option) 1 1 1 H }
| 3 |__grin | | SpurZ (nicht verwendet) [ | J |
| | miweit | | Koniole Eingang, Akiivierung: 35 ... 30 VDG L B
| | gelb I | RXD RS 232 vom UMV 2000 I ! !
} L } grau } } Schirm } } } L }
M= M
Lo [

.

12-pole standard cable with free ends

Cable length 5m
Item no. 12497

Definable length
Item no. 124970

Standardlange 5m

al
|
|

SrX«eIETMMOO®>

Steuerleitung flexibel
LIYCY 12x0.14

Ly

<
£
A :
[
>
ey a
o
e
Kabeldose 12 pol. ";'
2
&
-
| ~ GND Bezug fiir Versorgung Us —, violett
T = =
| [ TXD RS 232 zum UMV2000 L | gelb
] P Ua Messsignal +/- 5 VDC L1 rosa
| | AGND Bezug flir Messsignal Ua | | grau
1 L DGND ___ Bezug fiir Drehzahl, Winkel, RS 232, Kontrolle | | _blau
} } } Us Versorgung 11 ... 30 VDC, ca. 2,5 W } } rot
| Ll Spur B Winkelausgang nacheilend zur Apur A (Option) | | grin
1 1 1 Spur A Drehzahlausgang, Winkel voreilend (Option) 1 1 schwarz
| [ Spur Z (nicht verwendet) || weiB
1 L Kontrolle _Eingang, Aktivierung: 3.5 ... 30 VDC || weitigrin
1 1 1 RXD RS 232 vom UMV 2000 1 1 braun
| [ Schirm [
|
3

=
|
|

I

Gehéuse
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