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This manual applies to the torque sensor Type 4503B... .

The instruction manual must be kept on hand for future
use, and must be available at the site of implementation of
the torque sensor, as needed.

The specifications in this manual can change at any time
without prior notification. Kistler reserves the right to
improve and to change the product for the purpose of
technical progress without the obligation to inform persons
and organizations as the result of such changes.

Original language of these operating instructions: German

©2016 Kistler Group. All rights reserved.
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Introduction

1. Introduction

4503B_002-736e-05.16
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Thank you for choosing a quality product from Kistler.
Please read this instruction manual carefully, so that you
can put the many properties of your product to optimal
use.

Kistler declines any liability, to the extent permissible by
law, if action is taken contrary to this instruction manual, or
other products are used than those listed as accessories.

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
torque

» 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)

= Electromechanical NC joining modules and force-
displacement monitors

= Test stand systems for electric motors and gear units for
laboratory, manufacturing, and quality assurance

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.
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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.

Page 6 4503B_002-736€e-05.16



Application and Typical Features
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3. Application and Typical Features

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

Optional second measuring range integrated
Application in the laboratory, production and quality
control

Torque sensor for precision measurements

Integral speed sensor, high resolution speed/angle
measurement sensor up to 8 192 pulses/revolution as
option

2-color LED for operating condition

Galvanic isolation between supply and torque output
signal

Freely configurable voltage/frequency output

Control input via 7 pin plug

ik

BBBB Speed/Angle

Measurement

e BBBE Torque

Measuring
electronics
— Strain gage
[ N measuring shaft
| N | SO NS | E— |
Fig. 1: Standard version of a torque sensor

4503B_002-736e-05.16
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Dual-Range Torque Sensor Type 4503B...

4. Description of the Measuring System

4.1

Page 8

Mechanical Design

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 mechanical installation).

4503B_002-736€e-05.16



Description of the Measuring System

5. Transmission

KISTLER
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Transmission of power and data from the torque sensor to
takes place via inductive coupling (telemetry). Frequencies
from the ISM band between 115 ... 130 kHz are used for
this purpose.

The feed frequency is PSK modulated for sending data to
the rotor. Depending on the feed frequency, the data rate
can be between 360 ... 406 bit/s.

The ISM band frequency 13,56 MHz is used for receiving
the measurement data. The measurement data are also
transmitted from the torque measuring unit to the torque
evaluation unit via inductive coupling as a PSK modulated
signal, at up to 1,4 MBIit/s. In addition to the torque, the
rotor measurement data include the temperature, supply
voltage, and EEPROM (electrically erasable programmable
read-only memory) contents.

e ]

Frequencﬂ

Dc
DC

POWER]\
I_l/

el =< =

i

B

RS-232C

Control Si

Stator

EEPROM 9

: DATA > @
CPLD <:: ADC >
Jua
QO
3
<

%
<
7

f ]

Rotor

4503B_002-736e-05.16

Fig. 2: Block diagram of a torque sensor
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Dual-Range Torque Sensor Type 4503B...

6. Speed/Angle Measurement Type 4503B...

Speed/Angle measuring system

0,2/0,5/1/2/5/10/20/50/100/200/500/

Nominal toque Mnom N-m 1'000/2 000/5 000
Measuring system Magneto resistive, . by magnetized elastomer
on steel ring / Hall sensor
. 5 (TTL) symmetric
Output signal M 2 square wave signal shifted for 90 °
Impulse per revolution 1...8192
Impulse tolerance Degree <0,03
Minimal speed for sufficient impulse stability min”’ 1
Maximal allowed output frequency kHz 500
Group delay us <150
Load resistor kQ >2
Reference-Measuring system (Z-Pulses)
Measuring system Magneto resistive, by magnetized
elastomer on steel ring
Output signal V 5 (TTL) symmetric
Impulse per revolution 1
Impulse tolerance Degree 0,03

" With nominal conditions.

Page 10
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7. Electrical Connection of Torque Sensor

7.1  Supply

Excitation of torque sensors Type 4503B... requires a
supply voltage in the range of 11 ... 30 VDC.

The direct voltage is supplied at the 12 pin panel plug at
Pin F (+Ug) and A (GND). Power input is 5 W. Galvanic
isolation takes place between the power supply and torque
output in the torque sensor.

7.1.1 Power Input in Function of Excitation Voltage

320

200 o

280 .\'ﬁ‘

"\
260 \'\
K

240
N

=
E‘ZZU H\‘\\
200
180 \Eﬁ\
160 h‘.‘
140 -
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2% 30
Us [V]
Fig. 3: Current in function of excitation voltage
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7.2 Sensor Supply via CoMo Torque Type 4700B...

F
GND
O DC
P AGND/DGND OD
A
O DC
DGND OE
DGND
1 O Pin 3
D
Fig. 4: Possible power supplier devices for torque
sensor

7.3 Principle of Galvanic Isolation in the Torque Sensor

Note:

By choosing output signal voltage,

the potential of AGND is assigned for
PIN D. For all other outputs it is DGND

Fo——1 DC

Suppl i :
PPY 1 enp Y E
o

A bl AGND/DGND
1 e
' DC
: T
|
1
1
1
1
|
1
:

1
1
1
1
1
1

Internal voltages

D Ground analog-/
Frequency output

Ground other input/
E outputs

PIN 3 Ground for RS-232C

il--_-j:'—:'—d’ PIN 1 Range selection

Screen
ground

i :l j — ¢ PIN 4 Control signal
Screen 4 mmmee- :T? PIN 7 Ground for range selection

(housing) and control signal

B e e e e e =T ettt

Fig. 5: Block diagram of galvanic isolation in the
torque sensor
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7.4  Plug Assignment, Pin Connection

7.5 Pin Allocation of the 12 Pin Built-in Standard Connector

Function PIN | Description
Supply voltage F +Up 11 ... 30 VDC, power consumption <5 W
A GND Ground relating to +U,
Shield M In sensor connected to housing
Torque output C Ua Voltage output Frequency output
+5/10 VDC at £Myem at >2 kQ F* Frequency output
5/10 VDC at control signal activation | 100 kHz + 40 kHz
D AGND Ground relating to U, Ground relating to Fa
Speed-/angle of rota- | H Track A Active, TTL level
tion pulses G Track B Act!ve, TTL level, 90 °© displaced only optiqn H, W
J Track Z Active, TTL level, reference pulse only option H, W
100 % control input | K Control Off:0...2VDC
On:3,5...30VDC
Rix =10 kQ
RS-232C interface B TXD Digital send path to the CoMo Torque
(CoMo Torque) L RXD Digital receive path
Digital ground po- E DGND Ground relating to speed- or angle of
tential rotation pulses, control input, digital
connection to RS-232C

7.6 Pin Allocation of the 7 Pin Built-in Connector for Range Switch

Function PIN | Description

Amplification Normal (1:1) with 0 ... 2 VDC
Extended (1:x) with 3,5 ... 30 VDC

-

Measuring range selection

100 % control input 4 Control Off:0... 2 VDC
On: 3,5 ...30VDC
7 OGND Opto isolated ground for measuring range selection and
control input
RS-232C interface 5 TXD Serial send path of the torque sensor
6 RXD Serial receive path of the torque sensor
3 DGND Ground relating the RS-232C interface
Scaling selector switch 2 ACK 0 VDC at normal (1:1)
Acknowledgment output 24 VDC at (1:x)

4503B_002-736e-05.16 Page 13
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7.6.1 Measuring Range Selection

Dual-Range Torque Sensor Type 4503B...

VA

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 via 7 pin connector.

Measuring range logic condition voltage level
1:1 PIN1 =0 Upniy =0...2V
1:10 PIN1 =1 Upniz =3,5...30V

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

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

7.6.2 Digital Output, Measuring Value via RS-232C

Page 14

With this option torque values can be sent via the
RS-232C serial interface. Additional notes are in the
chapter "RS-232C communication”.

4503B_002-736€e-05.16



Electrical Connection of Torque Sensor

7.6.3 Connection Diagram Standard Sensor

—

1 Control button

Torque sensor Supply and
Type 4503B... evaluation unit
+Up < F VAN At L =
/ V' Supply 11 ... 30 VDC / \
A |
Ground Uy = 1 * ~
. L
1
BV < : >
5 : Torque output DVM
AGND (0 V) . >
I
Speed/angle output
45V TTL (Track AV—1 = T ik Sk >
+5V TTL (Track B)—| < ; >
+5 V TTL (Track 2)—|? : »  Counter
DGND (0 V) —IE - >
|
]
i
]
T

[ 35..30V K Contol signal input

M\ | ]
W

.,—T Shielded measuring cable L.

A A

Shield

—F

KISTLER
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Fig. 6: Connection diagram of 12 pin built-in

connector (standard)

Extraneous EMC interference on the measurement
cable must be avoided (e.g. triggered by switched
inverter of high-performance drive or brake machines)!

In this case, start the control function for drives that are

switched off.

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.

4503B_002-736e-05.16
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Dual-Range Torque Sensor Type 4503B...

7.6.4 Connection Diagram with Range Selection/RS-232C Interface

Torque sensor Supply and
Type 4503A... evaluation unit
+Up
Control button* @
\ . . '
[‘ Control signal input /\ '
[ 35..30V + ]" — g |pt' i R
J— 3'5 30V « 1 |l easuring range selection -
OGND (0 V) +—Z : 1 L
| Range selection
2
ACK t o switch
| Measuring range
: RS-232C interface acknowledgment
™™D —|2 ; »[RXD |
I f
RXD <2 T N TXD: PC
DGND (0 V) —3 ! U »GND;
.,J Shielded measuring cable T_..
L e
Fig. 7: Connection diagram of 7 pin built-in connector
* To ensure electrical isolation within the sensor, it's
recommended to switch control activation signal via 7 pin
plug (PIN 4 and PIN 7)
** |n EMC critical areas it's reasonable to use a galvanic
decoupled RS-232C interface at the personal computer
(PC) side.
Page 16 4503B_002-736e-05.16



Electrical Connection of Torque Sensor

7.7 Cable and Connection Torque Sensor Type 4503...

Please see cable data sheet 000-615

KISTLER

measure. analyze. innovate,

Measure Connect Amplify Monitor & Control
o o J_! _
Type 4503... Type 4700B...
12 pin to CoMo Torque (Voltage) Length (m) Material No. 12 pin to CoMo Torque (Frequency) Length (m) Material No.
4503... 25 18008967| 4503... 25 18008969
4503... variable 18008968 4503... variable 18008970
=t o
Type 4503... PLC
7 pin to free end Length (m) Material No. 7 pin to SUB-D (R5-232C) Length (m) Material No.
[4503... 5 18008996 | 4503... 5 18008994
[4503... variable 18008997 | 4503... variable 18008995
12 pin to free end Length (m) Material No. 12 pin Female to 12 pin Male Length (m) Material No.
[4503... 5 18008943 4503... 5 18008935
[4503... variable 18008944 4503... variable 18008936

Material No. 18008996 / 18008997 (free end)

Material No. 18008943 / 18008944 (free end)

Cable definition

Cable definition

Type 4503...

4503B_002-736e-05.16

1 | white 2 | brown 3 | green A | violet B | yellow C | pink

4 | yellow 5 | grey 6 | pink D | grey E | blue F | red

7 | blue G | green H | black J white
K | white/green L | brown M | ----

il

Type 5867A...
12 pin to maXYmos BL Length (m) Material No.
4503... 5 18029193
4503... variable 18029194
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Measure

Dual-Range Torque Sensor Type 4503B...

Connect Amplify

Monitor & Control

——
_| .

Type 4503... Type 5877A...
7 pin to maX¥mos TL' Length (m) Material No. 12 pin to maXYmos TL Length (m) Material No.
4503... 5 18031756 4503... 5 18026961 |
4503... variable not available 4503... variable 18027032 |

'Measuring range changeover

Type 4503B...

1 =11

Laptop

USB cable Length (m) Material No.
[4503B... [1.8 [55115378 |

General Technical Data

Protection Class IEC/EN 60529 IP40

Connector 7- and 12 pin install plug
Type of cable LiYCY transparent shielded
Temperature range -10°C ... +70 °C

Bending radius approx. 10x outside diameter
Data sheet see www.kistler.com 4503A (000-595), 4503B (000-767)
Accessories

Coupling socket 7 pin Type 18008363

Coupling socket 12 pin Type 18008371

g ;,»’

SensorTool Type 4706A
Couplings Type 2301A... to 2303A...

€ @

Page 18
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Running the Measurement Cable
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8. Running the Measurement Cable

Measurement cable  Cable raceway

o

o
> L

Risk of interference with the measurement signal

due to electromagnetic fields

4503B_002-736e-05.16

Do not run in parallel with high-current or control
cables.

Do not run near strong electromagnetic fields, such as
transformers, welders, contactors, motors, etc. If this
cannot be avoided, run the measurement cable in
a grounded steel shield conduit.

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

Avoid excess lengths of cable. If this is not possible, do
not coil the excess length into a closed ring. Keep the
induction area as small as possible.

Measurement cable  Cable raceway

M

Q
J
Q
< J »

» L

A bifilar run reduces the active induction area.

Fig. 8: Running the measurement cable
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8.1 Advice for Safe Electrical Installation

Plug /
Connection housings

Load machine with inverter or Stator of
similar unit torque sensor

g
1 o

A

§:@6 O+Er

Machine base min. 16 ;A Housing base :
(GU) Ground
i
Ground
Fig. 9: 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

Page 20 4503B_002-736€e-05.16



Mechanical Installation of the Torque Sensor

KISTLER
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9. Mechanical Installation of the Torque Sensor

4503B_002-736e-05.16

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
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
VDI 2056
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9.1

Page 22

Installation Proposals

Drive (specimen)

Dual-Range Torque Sensor Type 4503B...

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 from 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 couplings:

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

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

Installation of torque sensor between drive and brake with
twist protection

Half coupling Sensor Half coupling Brake

N/ 2

NN

4

g e / /! e /

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

Fig. 10:  Mounting of the sensor without holding
bracket or housing base (GU)
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Installation of torque sensor 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 Sensor Full couplings Brake
| i |
] ] ]
. L L
[

s i /
YA v

Housing base (GU) or holding bracket

Fig. 11:  Installation of the sensor with holding bracket
or housing base (GU)

Assembly with housing base GU (option):

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

»= The mounting surfaces of 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
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Dual-Range Torque Sensor Type 4503B...

10. Electrical and Mechanical Commissioning

Page 24

A light-emitting diode (LED) on the side (Plug X3, X4)
shows the operational state. The LED can light up in three
different ways:

GREEN GREEN and RED RED
ORANGE
Activation

The LED flashes green when powering up (operating
voltage applied). This is followed by a brief communication
the rotor electronic, which makes the LED flash orange.
Shortly thereafter, the LED lights up green, which shows
that the torque sensor is ready for operation. This
procedure can take a total of about 15 seconds.

Communication PC < torque sensor

In case the stator electronic communicates with the rotor
electronic, 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

If the torque sensor Type 4503B... is mechanically
overloaded (nominal torque +10 % = maximum operating
torque), then the LED lights up red. If the Type 4550A...
torque measuring flange is mechanically overloaded
(nominal torque +10 % = maximum operating torque),
then the LED lights up red. This reverts to the green state
again when the torque sensor is back within the nominal
torque range.

Faulty behavior of the torque sensor

If the torque sensor electronic are not functioning properly,
then the LED flashes red. If the same behavior persists
when the torque sensor is switched on, then the torque
sensor must be sent back to the Kistler factory.
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GREEN

. flashing

ORANGE

RED

RED flashing

Cause

v

Powering up

Torque sensor ready for operation

Communication between
Stator = Rotor
Requester (PC) <> Sensor

® Sensor is mechanically overloaded

® Electrical system of the torque
sensor defective, inform Kistler

4503B_002-736e-05.16

Taring
The user has three options for taring:

Mechanically, by pressing a button

The locking screw T can be removed using a size 2,5 Allen
wrench. Pushing the internal button then tares all outputs
of the sensor.

Electrically, using control voltage
The sensor can also be tared by applying a voltage of
5 ... 30V to the 7 pin connector (tare cable).

Digitally via RS-232C or USB

Taring can be initiated by means of the included Type
4706A Sensor Tool software, or by setting up a HyperTer-
minal® connection.

If taring by means of RS-232C, this can be done via 7 pin
connector. In order to be able to tare via USB, the locking
screw must be removed.
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10.1 Adjusting and Calibrating the Torque Sensor

The amplifying can only be set at 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 value-processing unit

= Operate the control signal

= Control zero point

= If necessary, repeat this operation

A mechanical calibration is more accurate than an
electrical adjustment!

>
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10.2 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.

10.2.1 Set-up of a Simple Calibration Device

Displaceable
half couplings Lever arm

Féﬂ \

Torque sensor Mounting Bearing for lever Weight
bracket arm (double (balanced)
bearing)

Fig. 12 Set-up of a calibration device
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10.2.2 Calculation Example, Lever Arm Length

L:l,whereby
m-g

Torque

Required lever arm length

Required mass

9,80665 m/s? equals normal case acceleration
(g depending on location)

a3z
non

M
N

/ m

Example: m=1kg, M =10Nm

10N- 2
= Lm=tonm = M M5 £10197 m
m-g 1kg-9,80665 m
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11. Making Torque Measurements

11.1 Switch on the Torque Sensor

p
Torque sensor
ON
1
Initialization
) v
Warm up approx.
10 minnutes
3
p
Taring the
zero point
\

v

Ready for operation

4503B_002-736e-05.16

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

After the device is switched on the LED is blinking

Pote1s green then orange to take calibration values, after that
v the LED is green again. This sequence takes about 15
seconds.
t= 10 Min.

To tare the zero point is recommended:

= after warm up

= after integrating the torque sensor in the
mechanical equipment (taring the mechanic rest
torque)
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12. Interface Commands

12.1 Conventions and Syntax

Page 30

Dual-Range Torque Sensor Type 4503B...

The RS-232C or USB interface can be used for
communication between the torque sensor Type 4503B...
and a control PC. The ASCIl commands to be used are
based on the SCPI-Standard (Standard Commands for
Programmable Instruments) standard, in order to make
communications as simple and clear as possible.

Parameters of the RS-232C interface:
57600 bits/second

8 data bits

1 Stoppbit

no parity

no flow control

Parameters of the USB interface:
921600 bits/second

8 data bits

1 Stoppbit

no parity

no flow control

Each ASCIl command contains an ASCII string, followed by
a terminator. Commands are listed and described in the
following chapters. The terminator string is left off for ease
of reading.

The torque sensor Type 4503B... responds via the interface
only if it receives a command from the requestor (e.g., the
PC). In other words, the PC is the master, and the Type
4503B...is the slave. Master, Type 4503B... : Slave).

A response is always sent by the Type 4503B...
(acknowledgement), even if the requester sends only
configuration information.

The requester sends only ASCIl commands, without
exception. A terminator string must always be added to the
end of these commands. The Type 4503B... transmits the
same terminator to the requester.

Syntax examples for determining torque:

Requester: MEAS:TORQ?<CR><LF>
Type 4503B... responds: 120,089<CR><LF>
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Communication is not case-sensitive. The command
interpreter of the Type 4503B... also ignores any leading
spaces, or spaces within the command.

Examples:
Typical MEAS:TORQ?<CR><LF>
identical to MEAS :torq ? <CR><LF>
identical to MeaS :Torq?<CR><LF>

Syntax and conventions

The end of a command string must always be indicated

by a terminator (<CR><LF>).

>

A command for a request ends with a question mark
("?"), e.g. MEAS:TORQ?<CR><LF>.

When a configuration transmission has been sent
successfully, the numerical value zero ("0") is returned
as a confirmation.

Example:
Requester: OUTP:TARE:AUTO<CR><LF>
Type 4503B... responds: 0<CR><LF>

The period is used as the decimal symbol in floating point
numbers (e.g., 9.998).

If a command is not accepted for various reasons, then the
Type 4503B ... torque evaluation unit returns a negative
error value.

Example of an incorrectly written command:

Requester: MEA:TORQ?<CR><LF>
Type 4503B... responds: ERR-100<CR><LF>

Error values and their meanings can be found in the
chapter "Error messages".

For ease of reading, the terminator string (<CR><LF>) is
left off in the descriptions below.
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Dual-Range Torque Sensor Type 4503B...

12.1.1 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).

Output format .
Trigger mode FORM:DATA:<output Me_a > Per_lod Measuremen_t S[FEIF SEEe
practicable in ms practicable
format>
Command M? ASC 3 333
Command M? HEX 2,5 400
Command M? BIN 2 500
Extern digital ASC 2,5 400
Extern digital HEX 2 500
Extern digital BIN 1 1000

Page 32

Depending on samplingrate, the number of values within a
measuring sequence will vary The interpretation capability
of the resulting measuring curve increases accordingly.
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12.1.2 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:
A
The following correlation between torque M and
Dipos.rated torque)  — |- = - - oo oo oo o 1 the torque-equivalent value D results from the
1 .
: graphic:
|
|
! Torque Digital data value
Dwnloaded) :
: M(pos. rated torque) = D(pos. rated torque.)
1
D(neg. rated torque) :
L 0 = D nioaded)
— M
1 | M(neg, rated torque.) = D(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

DHub = D(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 - response of the torque sensor
MEM:DATA:MAGN -> 26658  (digital output

Swing for measuring

range 1:1)

MEM:RANG? -> 500 (rated torque for 1:1
measuring range in
N-m)

Consequently:

In measuring range 1:1 at 500 N-m a digital output swing
of 26658 results, which is added to the digital offset value
in unloaded condition.
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12.1.3 Requesting Torque Measuring

Dual-Range Torque Sensor Type 4503B...

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 or PIN 4 of the 7 pin panel
plug).

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

(TXD from the torque sensor)

>500 ps
External trigger 1 (EIN) —+ \ 0
signal
0 (AUS) . ot
:‘ TTrigger g
1
RS-232C :

i

v
—+

Data package through RS-232C
(torque-equivalent value with
termination strings <CR><LF>)

Fig. 13: Connecting diagram

reaction times", to guarantee a safe RS-232C

The period Trigger (Measuring period) should never be
A shorter than indicated in chapter "measuring rates,

NOTE transmission from the torque sensor!

VAN

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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12.2 Configuration Commands
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INPut

The /NPut-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 TRI/Gger-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.
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12.2.1 Value Query - Configuration for the MEAS Command

CONF:<function>

Parameter <function>=  TORQ torque value
TEMP* rotor temperature
SPE*  speed
ANG* Angle measuring
ALL** all measuring values
*Note: Only available in the output format PYS, otherwise
error message ERR-121

**Note: Is output in all output formats as PYS.

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 > response of the torque
sensor

CONF:TORQ 2> 0 (configuration equivalent
value)

CONF? -> TORQ

FORM:DATA:ASC > O (decimal output format)

MEAS? > 32765 (torque-equivalent value)

MEAS? > 32767

CONF:TEMP > 0 (configuration
Rotor temperature)

CONF? > TEMP

MEAS? > 26 (rotor temperature in °C)
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12.2.2 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 e {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 > response of the torque sensor

CONF:TORQ > 0  (configuration torque value)

FORM:DATA:ASC > 0  (decimal output format)

FORM:DATA? > ASC

m? > 46238

CONF:TORQ >0

FORM:DATA:HEX = 0  (hexadecimal output
format)

FORM:DATA? - HEX

m? - B49C (= 462360)

CONF:TORQ >0

FORM:DATABIN > 0 (binary data format)

FORM:DATA? - BIN

Mm? - <10110100><10011111>
(=46239,0)
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12.2.3 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-2320C)

Inquiry  TRIG:MODE?

*Note: TRIG:MODE:MEAS can output the torque value
(CONF:TORQ) only in the previously set output format
ASC, HEX, BIN, BWT.

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 -> response of the torque
sensor

TRIG:MODE:CONT >0 (control signal at external
triggering)

TRIG:MODE? > CONT

Trigger: 1-State - <no response> (control signal on)

Trigger: 0-State - <no response> (control signal off,
normal operation)

FORM:DATA:ASC >0 (decimal output format)

TRIGGMODE:MEAS > 0 (value transmission at
external triggering)

TRIG:MODE? -> MEAS

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

Trigger: 0-1-change -> 43956
Trigger: 0-1-change -> 44228
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12.3 Error Messages

The torque sensor Type 4503B... transmits a negative error
value ("ERR-xxx") via the interface if a command is not
accepted for various reasons (see table below).

Error value | Error description Corrective action
Check command syntax.
ERR-100 Command not understood. .
Send command again. Type
4503B... may be busy.
ERR-101 "?" was not added for a query. Add "?" for a query.
Check calculation
ERR-104 Calculation steps caused an overflow. variables
(for internal company use).
ERR-105 Error accessing non-volatile buffer memory. Redeﬁne. L1030 G,
inform Kistler.
ERR-106 Access to protected buffer memory. Rem.ove memory protection
(for internal company use).
ERR-108 Transmitted string too long. Shor_ten A
(for internal company use).
ERR-109 Transmitted numerical value is invalid. Che;k numerical value
(for internal company use).
Change output format to PYS
ERR-121 Invalid output format or select under configuration
TORQ.
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12.4 HyperTerminal®

HyperTerminal 3
’g Assistent Flr neus Verbindungen

ﬁ Kormmunikation

I Drahtlosnetzwerkinstallation

* HyperTerminal

g Netzwerkinstallabions-Assistent k
e__; Metzwerkverbindungen
T
Beschreibung der Yerbindung i |

: Meue Yerbindung

Gehen Sie den Mamen fur die neus Yerbindung ein, und weizen
Sig hr gin Symbol zu;

il ame:
[4503B

oKy | Abbrechen |

2]
e‘-@ 45038
Heben Sie die Rufrummer ein, die gemahit werdern soll;
Land/Fegion | Deuischiand 143) =
Ortzkentizahl: I
Rufrumrmer; |
W erbindung
herstellen uber: COR1 j
COM1
COM2
TCPAP MWinsock]
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Microsoft® HyperTerminal® can be used for Dbasic
communication via the RS-232C or USB interface.
Commands are entered manually, sent to the Type
4503B..., and shown on the PC screen as acknowledged.

Using HyperTerminal® , it is possible to open simple
communications for initial commissioning or service

functions.

Configuration of the Type 4503B... and HyperTerminal is
explained in more detail in the following example.

Start HyperTerminal®from the Windows® PC's Start group.

HyperTerminal® suggests a new connection. A name must
be defined to identify the connection, e.g. "4503B". The
HyperTerminal® settings can be saved later on the desktop,
and any desired symbol can be selected.

Confirm the entry with the "OK" button.

The RS-232C or USB interface connection is then defined.

The USB interface is shown as a virtual COM port in the
PC system, such as "COM12".

Confirm the configuration with the "OK" button.
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Eigenschaften von COM12 cd |

Anzchluszeinstellungen |

Bits pro Sekunds: | 321600 |
Datenbits: [ i

Paritét: [Keine =

Stapphits: [1 =]
Flussseuerung: [T - |

wWiederherstellen |

0K hl Abbrechen | Ubemehmenl

KISTLER

measure. analyze. innovate,

The properties of the virtual COM port are defined for the
USB interface as follows:

921600 bits/second
8 data bits

no parity

1 Stoppbit,

no flow control

A\

Transmission speed for RS-232C and USB cables

The definition of the transmission speed (baud rate)
depends on the length and quality of the cable.

r“ 4503 - HyperTerminal
Dakei Bearbeiten  Ansicht  anrufen  Obertragung 2

T

r" 4503 - HyperTerminal

Datei Bearbeiten &nsicht  &nrufen  Obertragung 7

EEEEEE

4
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Terminate the connection between HyperTerminal and the

Type 4503B... by clicking the "Hang up" symbol E3
because the terminal settings must first be entered
(alternatively, the menu selection "Call" = "Hang up" can
be used to terminate the connection).

Use the "Properties" symbol to open the window
with the COM port and terminal settings (alternatively, use
the menu selection "File" > "Properties").

Page 41



KISTLER

measure. analyze. innovate.

Eigenschaften von 4503

Yerbinden mit  Einstellungern |

& Windows

Beleaung der Funktiors-, Pfeik und Strg-T asten fur
( = Temminal

& SigeH © Enif ¢ ShigeH. Leerzeichen, StrasH

ﬂ Terminalemrichivm ., I

Telnet-Terminalkennung: IAN 5l

" Riicktaste cendet

E rnulatior
IAulo-E tkern.

Zeilen im Bildlaufputfer: | 500 ::I

™ Akustisches Signal beim verbinden oder Trennen

Eingabecadierung. .. I ASEII-Kahliguraticr'!:.. I

2|

ok | aptrechen |

ASCII-Konfiguration

— Einstellungen fiir den ASCI-ersand
¥ Gesendete Zeilen enden mit Zeilenvorschub

¥ Eingegebene Zeichen lokal ausgeben [lokales E cho)
Zeilenverzogering: IEI Millizekunden

Zeichenverzogerung: |0 Filizelunden

21X

— Einstellungen fiir den ASCI-Empfang
[ Beim Empfana Zeilenvorschub am Zeilenende anhahgen
[ Eingangsdaten im 7-Bit-45CI-Format empfangen

v Zulange Zeilen im Terminalfenster umbrechen

ak. [Z‘I Abbrechen

r“ 4503 - HyperTerminal

Datei Bearbeiten ansicht  @nrufen  Ubertragung

7

Dl 5] ol e
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In the "Properties" window, click on the "Settings" tab.
The following settings must be made. They generally
match the standard settings:

Function key assignments: Terminal
Backspace sends: Strg+H
Emulation: Auto-detection
Telnet terminal detection: ANSI

Lines in screen buffer: 500

Clicking on the "ASCIl Configuration" button opens the
window for defining the sent and received ASCII
characters. The following settings should be used:

Sent lines end with a line feed.
Show entered characters locally (local echo).

Confirm the settings with the "OK" button.

Also close the "Properties" window by clicking on the
"OK" button.

The connection to the Type 4503B... can now be

established by clicking on the "Call" symbol @I
(alternatively, use the menu selection "Call" > "Call").
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To test the connection, enter the identification command

Datol Boaboken fnsicht énrufen Ubertragung 2 "*idn?" at the keyboard, and confirm with the ENTER key.

D] ]3] ol

The Type 4503B... torque evaluation unit will respond with
the identifier string.

=1dn?

ignored. The asterisk symbol ("*"), which must be
included for special commands under the SCPI
standard, can be left out. For example, "*IDN?" is
identical to "IDN?"

Command conventions and useful entry aids
Commands are not case-sensitive. Spaces are also

In order to correct commands that were entered
incorrectly, the backspace key can be used to delete
individual characters.

Entering an exclamation point ("!", Shift+1 key) causes
HyperTerminal® to display again the last command sent
to the Type 4503B....

=4|  The HyperTerminal® settings can be saved to the PC
Specteni [ Doy | <00 i desktop. This makes future access to HyperTerminal® faster

[ Eigere Dateien

3 rbatapts and easier.

(& Hetzwerkumgebung

To do this, open the Save window in HyperTerminal®using
the menu selection "File" > "Save as ...".

Select the save location as "Desktop” and save the file as
"4503B.ht" by clicking on the "Save" button.

U1 Dateiname: 5408 1] | Speichen_|
Dateityp: Sitzungsdateien [*.ht) = Abbrechen

The assigned symbol then appears on the desktop. It can
be clicked at any time to start HyperTerminal® with the
previously saved settings.
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12.5 System

12.5.1 Identification (*IDN?)

*IDN?

This command identifies the torque sensor Type 4503B...
and the corresponding torque measuring rotor. The
following contiguous ASCII identifier is sent as a response:

Kistler_4503B_jjjj-mm-tt_vvvv_
XXXXX_jjjj-mm-tt_vvvv

Where:

Kistler Kistler

4503B Typ "4503B" Torque evaluation unit
(stator).

yyyy-mm-dd Date in the format
year-month-day

VvV Version number, in the format Vx.xx

XXXXX Torque measuring unit (rotor)

e.g. "4503B"

Syntax example:
*IDN?

Kistler_4503B_2016-04-02_Vx.xx_
4503B_0000-00-00_Vx.xx
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*ESR?

This command reads the event status register. The internal
states of the Type 4503B... are mapped to the contents.

Empty bit fields in the ESR register are unoccupied, and
have a value of 0. When initially powered up, the Type
4503B... clears the ESR register, and then sets the PON bit
(power on).

ESR register

Bit D7 |D6 |D5 |D4 |D3 |D2 (D1 |DO
PO RN |OP
Event N NSE |--- |EXE |SC |ALE G C
Significan [ 128 |64 |32 |16 |8 4 2 1
ce 29 (29 [ |29 |2 |2 [2) |29
Value 0/1 {0/1 |0/1 |0/1 |0/1 |0O/1 {0O/1 |0/1

Definition:

0  Event bit is not set
1 Event bit is set

Event bits:

PON Power on state (power on)
This bit is set when the Type 4503B... is in
measurement mode.

NSE Modified configuration data (new settings)
This bit is set when modifications are made to the
configuration or state of the digital inputs (e.g.,
taring) of the Type 4503B... .

EXE Error in execution (execution error)
This bit is set if an impermissible command is sent
to the Type 4503B... .
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SC Functional sensor test (sensor check)
This bit is set when the functional test of the
connector sensor has been activated, (also known
as the control or calibration signal).

ALE Limit value exceeded (alert occurred)
This bit is set when a limit value is exceeded.

RNG Scaling range (scaling range)
This bit is set if the second scaling range is active.

OPC Finished processing (operation complete)

This bit is set when a command has been
completed successfully.

The ESR register is output in decimal format
(Ogec ... 2554ec). The set bits are cleared after the ESR
register is transmitted.

Syntax example:

*ESR?
129 (PON and OPC bits are set)
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12.6.1 Determine Measured Values (MEAS)

4503B_002-736e-05.16

M?
MEAS:<function>?
MEAS:ALL?

Individual measured values can be determined using the
MEAS command group. The following measured values are
available:

<function> =

TORQ Torque

TORQ:MIN minimum torque
TORQ:MAX maximum torque

SPE Speed

SPE:MIN minimum speed

SPE:MAX maximum speed

ANG Angle

ANG:MIN Minimum angle

ANG:MAX Maximum angle

TEMP measuring rotor temperature
TEMP:MIN minimum rotor temperature
TEMP:MAX maximum rotor temperature

The torque value is transmitted in the current output
format. All other measurement values are transmitted as
decimal floating-point numbers.

Syntax examples:

MEAS:TORQ?

56.556 (measured torque value)
MEAS:SPE?

10270 (measured speed value)
MEAS:ANG?

90.124 (measured angle value)
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Use MEAS:ALL? to transmit all relevant measurement
variables at once. The sequence is divided up as follows:

<time>|<torque>l<speed>|<angle>|<temp_rotor>

<time> timestamp

<torque> Torque

<speed> Speed

<angle> Drehwinkel

<temp_rotor> torque measuring rotor temperature

The vertical separators ("l") represent the ASCII code
124dec (7CHex)-

Syntax example:

MEAS:ALL?
1150.91156.556110270190.124150.125

Use M? (short for MEAS:TORQ?) to measure the torque
value (depending on the current output format).

Syntax example:
M?
56.556

12.6.2 Clear Peak Value Buffer (TRAC)
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TRAC:<function>:CLR
TRAC:<function>:CLE

This command group can be used to reset (clear) internal
min/max buffers. The following buffers are available:

<function>=

ALL all min/max buffers

TORQ:MIN minimum torque

TORQ:MAX maximum torque

SPE:MIN minimum speed

SPE:MAX maximum speed

ANG:MIN minimum angle

ANG:MAX maximum angle

TEMP:MIN minimum measuring rotor temperature
TEMP:MAX maximum measuring rotor temperature

Syntax examples:

TRAC:ALL:CLRO (clears all min/max buffers)
TRAC:TORQ:MIN:CLR  (only minimum torque is cleared)
0

The command fragment CLR is equivalent to CLE.
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12.6.3 Switch Scaling Range (INP:GAIN:MULT)
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INP:GAIN:MULT:ON
INP:GAIN:MULT:OFF
INP:GAIN:MULT:STAT?

Use the INP:GAIN:MULT:ON command to select the
second scaling range.

Use INP:GAIN:MULT:OFF to switch over to the first scaling
range.

Use INP:GAIN:MULT:STAT? to determine whether the
second scaling range is active (response "ON"). If the first
range is active, then the Type 4503B... responds with the
string "OFF".

Syntax examples:

INP:GAIN:MULT:ON (Activate second scaling range)
0

INP:GAIN:MULT:STAT?

ON

INP:GAIN:MULT:OFF (1. (Activate second scaling range)
0

INP:GAIN:MULT:STAT?

OFF

Remarks

The measuring range changeover may be applied only if
the torque sensor really was calibrated in the 1:10
measuring range. The inquiry MEM:EXT:VALI? is used by
the user to discover whether the torque sensor was
calibrated in the 1:10 measuring range (see MEMory
command group).
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12.6.4 Control Signal (INP:CONT)

INP:CONT:ON
INP:CONT:OFF
INP:CONT:STAT?

The control signal (for the functional test) is activated by
INP:CONT:ON. The control signal is deactivated again by
INP:CONT:OFF.

Use INP:CONT:STAT? to determine whether the control
signal is currently active (response "ON"). If the control
signal is turned off, then the Type 4503B... responds with
the string "OFF".

Syntax examples:

INP:CONT:ON (control on)
0

INP:CONT:STAT?

ON

INP:CONT:OFF (control off)
0

INP:CONT:STAT?

OFF

12.6.5 Low Pass Filter for Digital Measured Torque Values (OUTP:TORQ:FILT)

OUTP:TORQ:FILT:FREQ<cutOffFreg>
OUTP:TORQ:FILT:FREQ?

A separate second-order low-pass filter value can be set for
the digital measured torque value transmission. It can be

parameterized using OUTP:TORQ:FILT:FREQ
<cutOffFreq>.
<cutOffFreq> =
0.1 0.1 Hz
0.2 0.2 Hz
0.5 0.5 Hz
1 1 Hz
2 2 Hz
5 5 Hz
10 10 Hz
20 20 Hz
50 50 Hz
60 60 Hz
100 100 Hz
120 120 Hz
200 200 Hz
500 500 Hz
1000 1 kHz
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2000 2 kHz
5000 5 kHz
10000 10 kHz

Syntax examples:

OUTP:TORQ:FILT:FREQ1000
0 (filter frequency 1 kHz)

OUTP:TORQ:FILT:FREQ?
1000

12.6.6 Low Pass Filter for Digital Measured Torque Values Measured Speed Values
(OUTP:SPE:FILT)

OUTP:SPE:FILT:FREQ<cutOffFreq>
OUTP:SPE:FILT:FREQ?

A separate second-order low-pass filter value can be set for
the measured speed value transmission. It can be
parameterized using OUTP:SPE:FILT:FREQ <cutOffFreq> .

<cutOffFreq> =

0.1 0.1 Hz
0.2 0.2 Hz
0.5 0.5 Hz
1 1 Hz
2 2 Hz
5 5 Hz
10 10 Hz
20 20 Hz
50 50 Hz
60 60 Hz
100 100 Hz
120 120 Hz
200 200 Hz
500 500 Hz
1000 1 kHz
2000 2 kHz
5000 5 kHz
10000 10 kHz

Syntax examples:

OUTP:SPE:FILT:FREQ10 (filter frequency 10 Hz)
0

OUTP:SPE:FILT:FREQ?

10
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12.6.7 Tare the Torque Outputs (OUTP:TARE)

OUTP:TARE:AUTO
OUTP:TARE:ON
OUTP:TARE:OFF
OUTP:TARE:STAT?

The digital transmission of measured torque values and the
physical outputs for the torque measurement on the plugs
can be simultaneously set to the zero output point using
the command OUTP:TARE:AUTO (joint taring).

Joint taring can be turned on manually by using the
OUTP:TARE:ON command, and it can be deactivated
using OUTP:TARE:OFF .

Detect joint taring
Use OUTP:TARE:STAT? to determine whether joint

taring is active or not. If not all of the physical outputs
have been tared with respect to the torque
measurement, then the Type 4503B... responds with
"OFF". If joint taring is used, then the response is "ON".

Syntax examples:

OUTP:TARE:AUTO (Joint taring of the digital measured

0 value transmission and the analog
outputs with respect to torque
measurement.

OUTP:TARE:STAT?

ON
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12.6.8 Tare the Angle Output Signal (TRAC:ANG)

TRAC:ANG:CLR

The digital angle measurement values as well as the
physical angle outputs at plugs can be tared to the starting
zero point with the command TRAC:ANG:CLR

12.6.9 Automatic tare of Angle Output Signal (SYST:SPE:TURN)

<N> = 0...32768

SYST:SPE:TURN<N>
SYST:SPE:TURN?

The digital angle measurement values as well as the
physical angle outputs at plugs can be tared automatically
after N turns with the command SYST:SPE:TURN<N>.
With SYST:SPE:TURN10, the angle output will be tared
after 10 rounds, resp. 3 600 °. If the angle value should
not be tared automatically, the value for N should be set to
O (zero). The current setting can be read out with
SYST:SPE:TURN?.

12.6.10 Number of output pulses (OUTP:SPE:IMP)

4503B_002-736e-05.16

<N> = 1...8192

OUTP:SPE:IMP<N>
OUTP:SPE:IMP?

The number of output pulses at the physical angle outputs
at plugs can be adjusted with the command
OUTP:SPE:IMP<N>.
With OUTP:SPE:IMP1024, the system generates 1 024
pulses per revolution.
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12.6.11 Synchronize Measured Values (INP:SYNC)

INP:SYNC:ON
INP:SYNC:OFF
INP:SYNC:STAT?

The signal runtime synchronization of the values torque,
speed and angle for the digital outputs can be activated or
de-activated with the command INP:SYNC: ON | OFF.
With INP:SYNC:STAT?, the condition of the setting can be
displayed.

By activating the torque/speed/angle synchronization,
the actual setting for the low pass filter of the torque
signal will be copied to the low pass filter of the speed
signal.

12.6.12 Absolute/Relative Angle Measurement (SYST:SPE:MODE)
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SYST:SPE:MODE:ABS
SYST:SPE:MODE:REL
SYST:SPE:MODE:STAT?

The digital angle measurement values as well as the
physical angle outputs at plugs can be adjusted to absolute
measurement by the command SYST:SPE:MODE:ABS or to
relative measurement by the command
SYST:SPE:MODE:REL.

If the mode is set to ABS (absolute), the sensor needs a
reference cycle after powering up the system (LED shows
constant green). The rotor needs to be turned for 360 °
until the sensor gives an angle measurement value.
If the mode is set to REL (relative), the sensor shows
immediately the angle measurement values after powering

up.
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12.7 Secondary Output (12 pin Connector)

12.7.1 Configuration (OUTP:SEC:CONF)

OUTP:SEC:CONF:DEF
OUTP:SEC:CONF:USER
OUTP:SEC:CONF?

This command defines whether the standard settings or
user-defined settings should be used for the secondary
output.

A

Use OUTP:SEC:CONF:DEF to apply the standard values
to all definable parameters of the secondary output
(factory settings).

If parameters of the secondary output are to be
changed, then the command OUTP:SEC:CONF:USER
must be executed beforehand. The filter settings,
scaling ranges, etc. can now be defined by the user.

4503B_002-736e-05.16

Use OUTP:SEC:CONF? to determine which configuration is
currently active. The response "DEF" indicates the
standard settings, while the response "USER" indicates
user-defined settings.

Syntax examples:

OUTP:SEC:CONF:DEF (standard settings)
0

OUTP:SEC:CONF?

DEF

OUTP:SEC:CONF:USER  (user-defined settings)
0

OUTP:SEC:CONF?

USER

Page 55



KISTLER

measure. analyze. innovate,

12.7.2 Source (OUTP:SEC:SOUR)

Dual-Range Torque Sensor Type 4503B...

OUTP:SEC:SOUR:TORQ
OUTP:SEC:SOUR:SPE
OUTP:SEC:SOUR?

A measurement variable can be assigned as the source for
the secondary output.

Use OUTP:SEC:SOUR:TORQ to have the secondary output
track the torque measurement variable. In order to assign

the secondary output to the speed, execute the command
OUTP:SEC:SOUR:SPE.

Use OUTP:SEC:SOUR? to determine which measurement
variable is assigned to the secondary output. The response
"TORQ" represents the torque, and the response "SPE"
indicates the speed measurement variable.

Syntax examples:

OUTP:SEC:SOUR:TORQ (source is torque)
0

OUTP:SEC:SOUR?

TORQ

OUTP:SEC:SOUR:SPE (source is speed)
0

OUTP:SEC:SOUR?

SPE

12.7.3 Output Signal Type (OUTP:SEC:ROUT)
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OUTP:SEC:ROUT:VOLT
OUTP:SEC:ROUT:FREQ
OUTP:SEC:ROUT?

The secondary output can be defined as a voltage output
by using the OUTP:SEC:ROUT:VOLT command.

It is also possible, alternatively, to define the secondary
output as afrequency output by using the
OUTP:SEC:ROUT:FREQ command.

Use the OUTP:SEC:ROUT? command to determine which
type of output signal is set for the secondary output. If the
output is defined as a voltage output, then the 4503B...
responds with "VOLT". If it is defined as a frequency
output, then the response is "FREQ".

4503B_002-736€e-05.16



KISTLER

Interface Commands measure. analyze. innovate.

Syntax examples:

OUTP:SEC:ROUT:VOLT (output signal set to voltage
0 output)

OUTP:SEC:ROUT?

VOLT

OUTP:SEC:ROUT:FREQ  (output signal set to frequency
0 output)

OUTP:SEC:ROUT?

FREQ

12.7.4 Scaling Ranges (OUTP:SEC[:EXT]:SCAL)

OUTP:SEC[:EXT]:SCAL<percentage>
OUTP:SEC[:EXT]:SCAL?

The available scaling ranges can be defined independently
for the secondary output. This is done by assigning
a percentage value of the nominal value to the assigned
measurement variable.

Use OUTP:SEC:SCAL<percentage> to define the first
scaling range in percent.

Use OUTP:SEC:SCAL? to determine the percentage factor
of the first scaling range.

Using the command fragment EXT always addresses the
second scaling range.

<percentage> = -10.0 ... 100.0

Syntax examples:

OUTP:SEC:SCAL100 (first scaling range: 100 % of the

0 nominal value of the assigned
measurement variable)

OUTP:SEC:SCAL?

100

OUTP:SEC:EXT:SCAL10 (second scaling range:

0 10 % of the nominal value of the
assigned measurement variable)

OUTP:SEC:EXT:SCAL?

10
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12.7.5 Low-Pass Filter (OUTP:SEC[:EXT]:FILT)
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OUTP:SEC[:EXTI:FILT:FREQ<cutOffFreq>

OUTP:SEC[:EXTIL:FILT:FREQ?

One second-order low-pass filter value can be set for each
of the first and second scaling ranges for the secondary
output. It can be parameterized for the first scaling range
using OUTP:SEC:FILT:FREQ <cutOffFreq>.

Using the command fragment EXT always addresses the
second scaling range.

<cutOffFreq> =

0.1
0.2
0.5

1

2

5

10
20
50
60
100
120
200
500
1000
2000
5000
10000

Syntax examples:

OUTP:SEC:FILT:FREQ1000

0

0.1
0.2
0.5

10
20
50
60
100
120
200
500

10

OUTP:SEC:FILT:FREQ?

1000

OUTP:SEC:EXT:FILT:FREQ100

0

OUTP:SEC:EXT:FILT:FREQ?

100

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
kHz
kHz
kHz
kHz

(filter frequency 1 kHz for
the first scaling range)

(filter frequency 100 Hz for
the second scaling range
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OUTP:SEC:TARE<voltage/freq>
OUTP:SEC:TARE?
OUTP:SEC:TARE:AUTO
OUTP:SEC:TARE:ON
OUTP:SEC:TARE:OFF
OUTP:SEC:TARE:STAT?

The secondary output can be tared to the zero point of the
output by using the OUTP:SEC:TARE:AUTO command.

Alternatively, the OUTP:SEC:TARE<freq> command can be
used to tare to a particular frequency value in kHz.

Use OUTP:SEC:TARE? to determine the value to which the
secondary output has been tared.

Use OUTP:SEC:TARE:ON to activate taring, and
OUTP:SEC:TARE:OFF to deactivate it.

Use the OUTP:SEC:TARE:STAT? command to determine
whether taring has been activated. The response "ON"
indicates that taring is active. When taring is switched off,
the 4503B... responds with "OFF".

<voltage/freq> = -5.0...5.0 (voltage output)
1.0...250.0 (frequency output)

Syntax examples:

OUTP:SEC:TARE:AUTO (Tare to O V or output zero
0 point. Taring is activated
immediately)
OUTP:SEC:TARE? (Responds with currently
100 defined output zero point,

for example if the
secondary frequency output

is active)

OUTP:SEC:TARE:STAT?

ON

OUTP:SEC:TARE240 (Tare to 240 kHz, for

0 example if the secondary
frequency output is active.
Taring is activated
immediately)

OUTP:SEC:TARE?

240
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12.7.7 Output Voltage Swing Magnitude (OUTP:SEC:VOLT:MAGN)

OUTP:SEC:VOLT:MAGN<voltage>
OUTP:SEC:VOLT:MAGN?

Use OUTP:SEC:VOLT:MAGN<voltage> to define the
voltage swing magnitude of the secondary voltage output
in V, as a function of the nominal value of the assigned
measurement variable (e.g., nominal torque, nominal
speed).

Use OUTP:SEC:VOLT:MAGN? to determine the voltage
swing magnitude.

< voltage > = -10.0 ... 10.0

Syntax examples:

OUTP:SEC:VOLT:MAGNS8 (voltage swing at 8 V for

0 the nominal value of the
assigned measurement
variable)

OUTP:SEC:VOLT:MAGN?

8

12.7.8 Output Voltage Swing Magnitude for Control (OUTP:SEC:VOLT:CONT:MAGN)

OUTP:SEC:VOLT:CONT:MAGN<voltage>
OUTP:SEC:VOLT:CONT:MAGN?

Use OUTP:SEC:VOLT:CONT:MAGN<voltage> to define
the voltage swing magnitude for active control of the
secondary voltage output in V.

Use OUTP:SEC:VOLT:MAGN? to determine the voltage
swing magnitude for active control.

< voltage > = -10.0...10.0
Syntax examples:

OUTP:SEC:VOLT:CONT:MAGN5  (voltage swing magnitude

0 set to 5 V for active
control)

OUTP:SEC:VOLT:MAGN?

5
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12.7.9 Frequency Output Zero Point (OUTP:SEC:FREQ:ZERO)

OUTP:SEC:FREQ:ZERO<freq>
OUTP:SEC:FREQ:ZERO?

Use OUTP:SEC:FREQ:ZERO<freq> to define the output
zero point of the secondary frequency output in kHz.

Use OUTP:SEC:FREQ:ZERO? to determine the output zero
point in kHz.

<freq> = 1.0...250.0
Syntax examples:

OUTP:SEC:FREQ:ZERO100 (output zero point set to
0 100 kHz)

OUTP:SEC:FREQ:ZERO?
100

12.7.10 Output Frequency Swing Magnitude (OUTP:SEC:FREQ:MAGN)

OUTP:SEC:FREQ:MAGN<freq>
OUTP:SEC:FREQ:MAGN?

Use OUTP:SEC:FREQ:MAGN<freq> to define the output
frequency swing magnitude in kHz for the secondary
frequency output, as a function of the nominal torque.

Use OUTP:SEC:FREQ:MAGN? to determine the output
frequency swing magnitude in kHz.

<freq> = -150.0 ... 150.0
Syntax examples:
OUTP:SEC:FREQ:MAGN40 (output frequency swing
0 magnitude set to 40 kHz at
nominal torque)

OUTP:SEC:FREQ:MAGN?
40
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12.7.11 Output Frequency Swing Magnitude for Control (OUTP:SEC:FREQ:...)

OUTP:SEC:FREQ:CONT:MAGN<freq>
OUTP:SEC:FREQ:CONT:MAGN?

Use OUTP:SEC:FREQ:CONT:MAGN<freq> to define the
output frequency swing magnitude in kHz for active
control of the secondary frequency output.

Use OUTP:SEC:FREQ:CONT:MAGN? to determine the
output frequency swing magnitude in kHz for active
control.

<freq> = -150.0 ... 150.0
Syntax examples:

OUTP:SEC:FREQ:CONT:MAGN40 (output frequency swing
0 magnitude set to 40 kHz
for active control)

OUTP:SEC:FREQ:MAGN?
40

12.7.12 Output Amplitude (OUTP:FREQ:AMPL)

OUTP:FREQ:AMPL<voltage>
OUTP:FREQ:AMPL?

The output amplitude of the secondary frequency output is
defined in V using OUTP:FREQ:AMPL<voltage>.

Use OUTP:FREQ:AMPL? to determine the output
amplitude in V.

< voltage > = 5124

Output amplitude at the primary output
The output amplitude has the same value for the

primary and the secondary frequency output.

Syntax examples:

OUTP:FREQ:AMPL5 (output amplitudes for the

0 primary and secondary
frequency outputs set to 5 V

OUTP:FREQ:AMPL?

5
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12.7.13 Digital Control Input (INP:SEC:CONT)

INP:SEC:CONT:STAT?

The INP:SEC:CONT:STAT? command can be used to
determine the digital input state of the control line at the
secondary output plug (12 pin).

If the control has been initiated at this input, then the Type
4503B... responds with the value "1". If no control is
currently activated for this input, then the response is the
value "0".

Syntax examples:

INP:SEC:CONT:STAT? (Scaling selection has been
1 activated by the digital
input of the plug 12 pin)

12.8 Peripheral Output (plug 7 pin)

12.8.1 Digital Control Input (INP:PRI:FREQ:CONT)

4503B_002-736e-05.16

INP:PRI:FREQ:CONT:STAT?

The INP:PRI:FREQ:CONT:STAT? command can be used to
determine the digital input state of the control line at the
peripheral output plug (7 pin).

If the control has been initiated at this input, then the
4503B... responds with the value "1". If no control is
currently activated for this input, then the response is the
value "0".

Syntax examples:
INP:PRI:FREQ:CONT:STAT? (Scaling selection has been

1 activated by the digital
input of the plug 7 pin)
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12.8.2 Digital Scaling Selection (INP:RANG)

INP:RANG:STAT?

The INP:RANG:STAT? command can be used to determine
the digital input state of the scaling selection line at the
peripheral output plug.

If scaling selection has been initiated at this input (second
scaling range), then the 4503B... responds with the value
"1". If the scaling selection is not currently activated at this
input (first scaling range), then the response is the value
"0".

Syntax examples:

INP:RANG:STAT? (Scaling selection has been

1 activated by the digital
input of the plug: second.
scaling range)

12.8.3 Digital Scaling Acknowledgment (OUTP:RANG:ACKN)
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OUTP:RANG:ACKN:STAT?

The digital output state of the scaling acknowledgement
line at the peripheral output plug can be determined using
the OUTP:RANG:ACKN:STAT? command.

If the scaling acknowledgement line has been initiated
(second scaling range), then the Type 4503B... responds
with the value of "1". If the scaling acknowledgment line
is currently deactivated (first scaling range), then the
response is the value "0".

Syntax examples:
OUTP:RANG:ACKN:STAT? (The scaling
1 acknowledgement line is

active at the plug:
second. scaling range)
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12.9 Tare Button and LED

12.9.1 State of the Tare Button (INP:TARB)

INP:TARB:STAT?

The digital state of the tare button can be determined by
using the INP:TARB:STAT? command.

If the button has been pressed, then the Type 4503B...
responds with "1". If the button has not been pressed, the
response is the value "0".

Syntax examples:

INP:TARB:STAT? (Tare button is pressed)

1

INP:TARB:STAT? (Tare button is not pressed)
0

12.9.2 State of the LED (OUTP:LED)

OUTP:LED:RD:STAT?
OUTP:LED:GN:STAT?

The indicator status of the two-color LED can be
determined using the following commands:

OUTP:LED:RD:STAT? | OUTP:LED:GN:STAT? | State
o O 0 off
c |0 1 green
§ 1 0 red
&1 1 orange

Syntax examples:

OUTP:LED:RD:STAT? (red part is off)

0

OUTP:LED:GN:STAT? (green part is on, thus the
1 LED lights up green overall)
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12.10 Buffer Area

12.10.1 Load and Save Settings (MEM:[LOAD | SAVE])

MEM:LOAD
MEM:SAVE

User-defined settings can be saved in non-volatile memory
in the Type 4503B... torque evaluation unit. This is done
by using the MEM:SAVE command.

The settings are loaded automatically when the
Type 4503B... is switched on again.

In order to manually load settings that have already been
saved (for instance, to restore modified parameters to the
saved values), use the MEM:LOAD command.

Saving settings
When MEM:SAVE is used to save settings, the

P— previously saved values are overwritten and cannot be
recovered.

The factory shipping settings of the Type 4503B... are
retained, however, and cannot be overwritten by the
user.

Syntax examples:

MEM:SAVE (Save user-defined settings)
0
MEM:LOAD (Load user-defined settings)
0
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12.10.2 Digital Data Sheet

4503B_002-736e-05.16

Digital data are saved in the memory of the Type 4503B... .
They can be determined using the following commands:

Data on the torque measuring unit (rotor)

MEM:TYPE?
MEM:SER?
MEM:RANG?
MEM:CONT:MAGN?

MEM:SPE:MAX?
MEM:LINE?
MEM:TMIN?

MEM:TMAX?

MEM:MDAT?
MEM:CDAT?
IDN:VER?
MEM:CAL?

Syntax examples:

MEM:TYPE?
MEM:SER?
MEM:RANG?
MEM:CONT:MAGN?
MEM:SPE:MAX?
MEM:LINE?
MEM:TMIN?
MEM:TMAX?
MEM:MDAT?
MEM:CDAT?
MEM:CAL:TYPE?
MEM:CAL:SER?
MEM:CAL:CDAT?
MEM:CAL?
IDN:VER?

Type

Serial number (SN)
Nominal torque in N-m
Torque swing for control, in
N-m

Maximum speed in rpm
Precision class

Minimum operating
temperature in °C
Maximum operating
temperature in °C

Year built

Calibration date

Firmware version
Evaluation unit calibration key

4503B...
103889
1000.0
899.65
20000

0.05

10

60

2015
16.02.2015
4503BN1
115987
16.02.2011
455xA1k0S10N1K...
V1.10
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13. Maintenance

= Torque sensors of the Type 4503B... series are nearly
maintenance-free

= 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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14. Repairing the Measuring Shaft

4503B_002-736e-05.16

Shaft sluggish

Bearing defective
* due to torsion or bending vibrations
e due to excessive axial or radial loads
* due to old or soiled bearing
e 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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15. Technical Data

Mechanical Basic Data

Dual-Range Torque Sensor Type 4503B...

Electrical Measuring Data - Standard Measuring Range 1:1

Measuring range N-m +0,2 ... 5000 Rated torque N-m 0,2 ...5000
Rated torque Moo N-m 0,2..5000 Accuracy class 0,05
Overload capacity at limiting torque 1,5 x M, Linearity error % FSO <20,05
Alternating torque 0.7 x M, including hysteresis
Rupture torque 4% Mg Temperature influence zero point % FSO/MM0K <+0,05
Built-in speed sensor pulses/ Temperature influence nominal value | % FSO/10 K <20,05
speed measurement optional revolut. 1%60 Torque control signal % FSO 100 £0,2
speed and angular measurement | (optional) 2x1...8192 for voltage output/frequency output
with reference pulse 90° displaced, TTL
(Version "H"and"W") + Z-pulse Electrical Measuring Data = Extended Measuring Range 1:x
Nominal Speed depending on Rated torque N-m 0,02...| 002
measuring range and 1000
design (see details) Accuracy class 0.1 0,2
Balancing class Q Linearity error % FSO <01 | <202
for version "L" and "W" 6,3 including hysteresis
for version "H" 2.5 Temperature influence zero point % FSOMO K| =01 | =02
Housing material Anodized aluminum Temperature influence nominal value | % FSO/10 K| <=0,1 | <£0,2
Protection class P40 Torque control signal % FSO 100 £0,3
for voltage output/frequency output
General Electrical Specifications
Cut-off frequency -3 dB for kHz 10 Speed/Rotation Angle Measuring System
voltage output Size 1..5
Qutput signal vDC +0...5/10 Measuring system magnetoresistive
at Mo (rated value) kHz 100 £40 Qutput signal Y 5TTL
Load resistance ki =10 Pulses per revolution 1...8192
Operating temperature range *C 10 ... 60 Pulse tolerance ° 0,03
(rated temperature range) Minimum rotational speed for
Service temperature range °C 0..70 sufficient pulse stability min’ =0
Storage temperature range °C -25 .80 Admissible maximum
100 % control input vDC "On"35..30 output frequency kHz 500
"Off" 0...2 Group delay s <150
Supply voltage VDC 11...30 Load resistance k(y 22
Power consumption W <5
Electrical connection 12 pin/7 pin Reference Pulse Measuring System (0-Index)

built-in connector

Measuring system

magnetoresistive
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Output signal A 5TTL
Pulses per revolution 1
Pulse tolerance = =0,03
Minimumn rotational speed for

sufficient pulse stability min’ =0
Group delay s <150
Load resistance kQ 22
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16. Dimensions

A 20

T4

Gd gb

| a6

KISTLER

measure. analyze. innovate,

Pd gé

M (4380%)
T

M 4 L
K] L1 = L1 5|
B G B G Ei‘
@
. [ )
E E
Le . s |
13
20
L L
A %0 0105
-1 38
j*; = I= = S
1 M t4s00) _Ft‘\_r"r - N
1 ] g o2 [~ y {4200")
" ‘ ®
R e — T J & : M :,‘f 4‘3 ' ¥
* LQ&; e
L; 10 3 o y L J,\‘_ E
G 5 _ =
el ——@
O—" Tz ; ] n
ez 9 ﬂ At il |
E E
137 _EV"EE /l;' I: mll'—‘,f
(1) = Option mounting base "GU"
M = Measuring end
Dimensions in mm
Size 1 2 3 4 5
Rated torque N-m 0,2 05 1 2/5 10/20 50/100 20105?)%01{ 2 000/5 000
L 159 159 159 163 167 180 267 418
L1 16 16 16 18 20 28 61 120
L2 16 16 16 18 20 28 61 120
oD 58 58 58 58 58 78 98 148
od g6 9 9 9 10 12 22 42 70
A 225 | 225 22,5 24,5 265 43,5 90 259,5
B 18 18 18 18 22 34 65 124,5
C 18 18 18 15 20
E 30 30 30 32 47
G 122 122 113 137 169
H 54 54 64 78 96,5
TK 46 46 64 87 132
M M5 M5 M6 M6 M8
T 6 deep 6 deep 12 deep 12 deep 16 deep

Option: both shaft ends with keyways. Keyways (2x180°) to DIN 6885, BI. 1

4503B_002-736e-05.16
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16.1 Dimensions for Mounting Base (GU)

74 B
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/ dimensions for 1and 2
/] | | mounting base
E et - i 4 N-m Thread
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|| & - mounting base
iEE - N-m Thread
alg © s
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16.2 Measuring Ranges and Maximum Speed

M . Version Version
casunng range "L" (low speed) "H" (high speed)

N-m ) .

1/min 1/min

0,2 20 000 50 000

0,5 20 000 50 000

1 20 000 50 000

2 20 000 50 000

5 20 000 50 000

10 20 000 50 000

20 20 000 50 000

50 12 000 30 000

100 12 000 30 000

200 8 000 20 000

500 8 000 20 000

1 000 8 000 20 000

2 000 5 000 10 000

5000 5 000 10 000

16.3 Spring Constant and Inertia of Mass

Measuring range

Spring constant

Inertia of mass

kgem?

N-m N-m/rad Measuring e%d Drive end
0,2 101 0,021 0,36
0,5 101 0,021 0,36

1 213 0,023 0,36

2 480 0,024 0,36

5 1220 0,024 0,36

10 2757 0,034 0,37

20 6 095 0,034 0,37
50 13 020 0,8 0,49
100 16 860 0,85 0,5
200 81 860 6,57 6,08

500 119 300 6,64 6,51

1 000 148 000 6,82 6,69
2 000 603 300 58,9 61,2
5 000 725 250 60,31 62,9
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16.4 Limit Values for Dynamic Load

Version ,L* (low speed”)

Measuring end Drive end
Size Measuring Weight Speed Lateral force | Axial force | Lateral force | Axial force
range K .
N-m g 1/min N max. N max. N max. N max.
0,2 1,6 50 120 80
1 05 1,4 20000 3.3 50 120 80
1 5 50 120 80
2 10 80 120 80
5 28 80 120 80
2 10 14 20000 30 80 120 80
20 35 80 120 80
50 200 120 280 150
3 100 21 12000 200 120 280 150
200 450 200 700 250
4 500 58 8 000 450 200 700 250
1000 450 200 700 250
2 000 700 350 1500 450
> 5 000 2 5000 700 350 1500 450
Version ,H" (high speed")
Measuring end Drive end
) Measuring Weight Speed Lateral force | Axial force | Lateral force | Axial force
Size range .

N-m kg 1/min N max. N max. N max. N max.
0,2 1,6 30 100 30
1 0,5 1,4 50 000 33 30 100 30
1 5 30 100 30
2 10 30 100 30
5 28 30 100 30
2 10 14 20000 30 30 100 30
20 35 30 100 30
50 100 40 200 7z
3 100 2.1 30000 100 40 200 75
200 250 100 400 170
4 500 5,8 20 000 250 100 400 170
1 000 250 100 400 170
2 000 450 160 800 250
> 5 000 22 10000 450 160 800 250
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17. Ordering Key

Definition of Calibration Terms:

* WKS 1: Works calibration at 5 points right, 3 points left

* WKS 2: Works calibration at 5 points right and left, and
repeat series

* DAKKS: Calibration per DIN 51309

Qur calibration service DAkkS-K-17650-01 provides traceable
calibrations for torque sensors from all manufacturers.

Order example:
Type 4503B050LPO0OKAD

Torgue sensor with 1 measuring range: rated torgue 50 N-m: 050,
version L: max. speed 12 000 min”, without feather key groove :
PO, standard output signal £5 VDC and frequency 100 +40 kHz: 00,
calibration WKS1 single range: KAD

4503B_002-736e-05.16
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Measuring Ranges in N-m

KISTLER

measure. analyze. innovate,

L]

I

02 0.2
05 0.5

1 001
2 002
5 005
10 010
20 020
50 050 |
100 100
200 200
500 500
1000 1k
2000 2k0
5 000 5k
Pulses per Revolution

Low speed &0 L
High speed up to 2 x 8192 + Z H —
Low speed upto 2 x 8192 + Z W
Feather Key Groove

Without PO
With P1
Output Signal

Voltage +£5 VDC and

Frequency 100 +40 kHz 00
Voltage 10 VDC and

Frequency 100 +40 kHz B1
Calibration

WES 1 - single range KAD
WES 1 - dual range 1:1

and/or 1:10 KA1
WHKS 1 - dual range 1:1

and/or 1:5 KA2
WEKS 2 - single range WAD
WES 2 — dual range 1:1and/or 1:10 | WA1
WHKS 2 — dual range 1:1 and/or 1:5 | WA2
DAkkS 5 — single range,

5 measuring point DK5
DAkkS 8 — single range,

& measuring point DK8
DAkkS 5 — dual range,

5 measuring point D52
DAkkS 8 — dual range,

& measuring point Da2
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18. Accessories/Componets for Type 4503B...

Included Accessories Type/Art. No.

e USB Cable 55115378

Optional Accessories Type/Art. No.

* Mounting base "GU", for measuring 18030861
ranges 0,2 ... 20 N-m

* Mounting base "GU", for measuring 18030862
ranges 50 ... 100 N-m

* Mounting base "GU", for measuring 18030863
ranges 200 ... 1 000 N-m

* Mounting base "GU", for measuring 18030864

ranges 2 000 ... 5 000 N-m
* Female connector with solder eye 12 pin 18008371
e Female connector with solder eye 7 pin 18008363
e Connection cable, 5 m, 12 pin 18008935
» Connection cable, 5 m, 12 pin — open ends 18008943
e Connection cable, 5 m, 7 pin — open ends 18008996
e Connection cable 2,5 m,

12 pin = CoMo Torque 18008967
» Connection cable 5 m,
RS-232C 7 pin/D-Sub 9 pin 18008994

« ControlMonitor CoMo Torque
Evaluation instument for torque sensors 47008B...

Cable according to the data sheet 000-615.
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19. Index

A
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Adjusting and Calibrating the Torque Sensor..26
Advice for Safe Electrical Installation............... 20
Application and Typical Features ............c......... 7
ASCIl identification ........ccoooeveeiiiiiiciciee 44
B
Block diagram........ccccoovveviiiiiii e 9
Buffer area........coocvveeeieeieece e 66
C
Calculation Example ..........ccccooveiienieniennenne 28
Clear peak value buffer ... 48
COMMISSIONING ...t 24
Configuration Commands ...........ccccoceeennennne. 35
Connection Cables ........ccccoooviiiiiienieiee 17
Connection Diagram Standard Sensor ............ 15
Connection Diagram with Range Selection/RS-
232C Interface....ccooveveiiiieiieeee e 16
Control signal (INP:CONT) ....ccooiiiiiiieiennne 50
Conventions and syntax .........cccccecvevvieennennne. 30
Current in Function of Excitation Voltage....... 11
D
Defining the Output Format............c.ccceenee. 37
Description of the Measuring System ............... 8
Determine measured values (MEAS)............... 47
Determining the Trigger Model ...................... 38
Digital data sheet.........ccoccoviiiiiii 67
Digital Output ..o, 14
DIMEeNSIONS......ovviiiiieiieee e 71
Disposal Instructions..............cccooeieiiiicicnnnnn, 6
E
Electrical Connection of Torque Sensor........... 11
Error Messages.......ccovvvvvviiiiiiiiiiiiiiiiiiiiiiiine, 39
ES R e 45
Event status register ...........cocoooo 45
F
FOreword.........ccoooiiiiiie e 1
4503B_002-736e-05.16

KISTLER

measure. analyze. innovate.

H
REID o 5
HyperTerminal ..........cccoooviiiiiiiiice, 40
I
identification ... 44
Important Information ...............c.ccoi 6
INP:CONT L.ooiiiiiiiieeee e 50
INPFILT oo 55
INP:GAIN:MULT ..o 49
INP:PRIEFREQ:CONT ....oooiiiiiiiiiieeeiee e 63
INP:RANG.....cooiiiiiiii e 64
INP:TARB.....ooiiiiieeiee e 65
Installation Proposals ...........cccccooveiiiiiinnnnn 22
Instandsetzung Messwelle ..............ccccceeeee 69
Interface commands ..........ccccccooviiiineninne 30
L
Low pass filter for digital measured torque
ValUES ..ot 50
Low-pass filter for torque.............cccoooine 55
M
Maintenance...........cccccovviiiiii, 68
Making Torque Measurements...................... 29
MEAS . ... 47
MEAS:ALL. ...t 47
MEASUIE........ocviiiiiiiiii 47
Measurement commands............cocccvcvernennene 47
Measuring Range Selection...............cccoceeeeie. 14
Measuring Rates, Reaction Times .................. 32
Mechanical Calibration ............c.cccooviiininnn 27
Mechanical DeSigN........cccoveereirriiiiiiienieeniene, 8
Mechanical Installation of the Torque Sensor. 21
Messbereichsumschaltung ............c.ccccceeiee. 29
Messwelle instandsetzen............cccceeeniinnnne 69
O
Ordering Key ....ccoevvveiiieiiieeie e 75
OUTP:FREQ:AMPL.....cciiiiiiiiiiiieiieee 62
OUTPILED ... 65
OUTP:RANG:ACKN ....ooiiiiiiiiiieeee 64
OUTP:SEC:CONF ....ooviiiiiiiciic e 55
OUTP:SEC:FREQ:CONT:MAGN ..........ceeeen. 62
OUTP:SEC:FREQ:MAGN .....cooviiiiiniiiiiiiinen. 61
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OUTP:SEC:FREQ:ZERO ......cocviviiiiiiiciiien, 61
OUTP:SEC:ROUT ...oeviiiiiiiieiiiece e 56
OUTP:SEC:SOUR.....ooiiiiiiieiiiiteeec e 56
OUTP:SEC:TARE......coiiiiiiieiiiieeiiee 59
OUTP:SEC:VOLT:CONT:MAGN..........ccccvveeen. 60
OUTP:SEC:VOLT:MAGN ...t 60
OUTP:SECLEXTLFILT cveeeeec e 58
OUTP:SECLEXTLSCAL e 57
OUTP:SPEFILT .o 51
OUTP:TARE ... 52,53,54
OUTP:TORQIFILT .o 50
P
peripheral output (plug X2) ....c.ccoeviiiiiinene 63
Plug Assignment, Pin Connection .................. 13
PIUG X4 ..o 55
Principle of Galvanic Isolation in the Torque
SENSON .. 12
Q
Qualities After Switching Measuring Range... 29
R
Repairing the Mesuring Shaft ........................ 69
Requesting Torque Calues Through RS-232C
Command ........cooviiiiinii 33
Requesting Torque Measuring Values via
External Triggering ......ccoocvevoeeiiiiiiiinien 34
RS-232 Drehmoment Interpretation .............. 33
RS-232 Kommando CONF:TORQ ................. 36
RS-232 Kommando M? .........cccoeveviniinennn 33
RS-232 Kommando MEAS:TORQ?................ 33
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RS-232 Kommando TRIG:MODE:MEAS ........ 38
RS-232 Messwert Konfiguration .................... 36
Running the measurement cable..................... 19
S
SCPL 30
Set up of a Simple Calibration Device............. 27
Speed/Angle Measurement..............cccceeenee 10
SUPPIY oo 1
Switch measuring range........ccccoooveieienennns 49
Switch on the Torque Sensor............c..cccoe.ee 29
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GAIN

Y YOI Y 49
T
Tare the torque outputs .........cccceviieiicnnnn, 52
TarnNg .. 25
Technical Data .........ccoevevieiiniiice 70
TRAC e 48
TransmisSioN ..........coceeiiiiiiiiiiiic e 9
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Value QUETY.......oocvviiiiiiiicic 36
w
Warmlaufphase.........coccovoiiiiiiiiiiiecee 29
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