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Magnetostrictive Linear Position Sensors

- DATA SHEET
GBS Analog
— High pressure resistant sensor rod

— High operating temperature up to 100 °C
— Flat & compact —ideal for the valve market

The Measurable Difference
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MEASURING TECHNOLOGY

For position measurement, the absolute, linear Temposonics® position
sensors make use of the properties offered by the specially designed
magnetostrictive waveguide. Inside the sensor a torsional strain pulse
is induced in the waveguide by momentary interaction of two magnetic
fields. The interaction between these two magnetic fields produces

a strain pulse, which is detected by the electronics at the head of the
sensor. One field is produced by a moving position magnet, which
travels along the sensor rod with the waveguide inside. The other field
is generated by a current pulse applied to the waveguide. The position
of the moving magnet is determined precisely by measuring the time
elapsed between the application of the current pulse and the arrival

of the strain pulse at the sensor head. The result is a reliable position
measurement with high accuracy and repeatability.

GBS SENSOR

Robust, non-contact and wear free, the Temposonics® linear position
transducers provide best durability and accurate position measure-
ment solutions in harsh industrial environments. The position mea-
surement accuracy is tightly controlled by the quality of the waveguide
which is manufactured by MTS. The position magnet is mounted on
the moving machine part and travels non-contact over the sensor rod
with the built-in waveguide.

Temposonics® GBS is a rod-style sensor with backwards compatibility
for installation into hydraulic cylinders, e.g. in power engineering. With
its flat and compact sensor housing and the collateral signal connec-
tion the sensor is ideal for small spaces. Due to the pressure-resistant
sensor rod and its high operating temperature the Temposonics® GBS
sensor is perfectly suitable for use in fluid technology. For improved
signal quality the sensor automatically adapts to the strength of the
magnet used in the application.

The set points, zero and span position of the measurement, can be
modified after installation of the Temposonics® GBS sensor. Program-
ming can be carried out using the standard connection cable. Option-
ally the sensor offers Bluetooth® ' connectivity for programming. In
case of Bluetooth® connectivity the set points can be modified even
when the sensor is no longer accessible. In the case of a wireless
Bluetooth® connection there is the possibility to program the sensor
via cable connection.

1/ The Bluetooth® word mark and logos are registered trademarks owned by
Bluetooth SIG, Inc. and any use of such marks by MTS Sensor Technology is under
license. Other trademarks and trade names are those of their respective owners.

Mechanical
strain pulse

Magnet field

/ of position magnet

Magnetostrictive
sensing element
Magnet field (waveguide)

of current pulse
Current

interrogation

Movable =5 jp),j ‘
position magnet - A 8 <pu|se
U
|

)( Sl ™
Strain (torsion) E &
pulse converter

Fig. 1: Measuring principle
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TECHNICAL DATA
Measured value position
Stroke length 25...3250 mm
Voltage 0...10 VDC and 10...0 VDC (min. load controller: > 5 kOhms)
Current 4(0)...20 mA or 20...4(0) mA (min./max. load: 0/500 Ohms)
Programming programming of set points using optional accessories 2
Resolution 16 bit (minimum 1 pm)
Linearity < £0.02 % ES. (minimum 60 pm)
Repeatability < 0.005 % ES. (minimum +20 pm)
Sample rate up to 1200 mm: 0.5 ms

up to 2400 mm: 1 ms
> 2400 mm: 2 ms

Operating conditions

Magnet movement velocity any
Operating temperature —40...+90 °C, Option —40...+100 °C
Operating pressure 350 bar, 700 bar peak (at 10x1 min)
Ingress protection IP67 with proper mating connector
IP68 for cable outlet
Shock test 100 g (single shock) / IEC-Standard 60068-2-27
Vibration test 15 ¢/ 10...2000 Hz, IEC-Standard 60068-2-6 (resonance frequencies excluded)
EMC test electromagnetic emission according to EN 61000-6-4

electromagnetic immunity according to EN 61000-6-2
The sensor meets the requirements of the EC directives and is marked with C €

Sensor electronics housing stainless steel 1.4305 / AISI 303 3
Sensor rod with flange stainless steel 1.4306; 1.4307 / AISI 304 L
Position magnet ring magnet, PA ferrite
Mounting position any
Mounting fitting flange @ 18 {7, 6 bores for machine screws (IS0 4762)
Connection type cable gland
M12 a-code (5 pin)
M16 (6 pin)
Operating voltage +24 \IDC (+20 % / -15 %)
Current consumption 100 mA typically dependent on stroke length
Ripple <0.28 Vipp
Dielectric strength 500 VDC (DC ground to machine ground)

2/ Programming via Bluetooth wireless technology is only possible up to an operating temperature of 75 °C
3/ For option [H] (—40...+100 °C) and option [w] (programming via Bluetooth wireless technology) an aluminum cover plate is used
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TECHNICAL DRAWING
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CONNECTOR WIRING

M12 connector

D34 Pin Voltage Current
1 +24 VDC (-15/+20 %) +24 VDC (-15/+20 %)
@@@ 2 0..10V 360)4%8)n;%0r
©"® 3 DC Ground (0 V) DC Ground (0'V)
4 10..0V n.c.
5 DC Ground DC Ground
M16 connector
D60 Pin Voltage Current
1 0.10V 4(0)...20 mA or
® 20... 4(0) mA
O) @® 2 DC Ground DC Ground
® " @®/ 3 10..0V n.c.
4 DC Ground DC Ground
5 +24VDC (-15/+20 %) +24 VIDC (-15/+20 %)
6 DC Ground (0 V) DC Ground (0'V)
Cable outlet
Cable Voltage Current
GY 0...10V 4(0)...20 mA or
20... 4(0) mA
PK DC Ground DC Ground
YE 10...0V n.c.
GN DC Ground DC Ground
BN +24 VDC (-15/+20 %) +24 VDG (-15/+20 %)
WH DC Ground (0 V) DC Ground (0 V)
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ACCESSORIES

Position magnets *
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Ring magnet 0D33

Part no. 201 542-2

Material: PA ferrite GF20

Weight: ca. 14 g

Operating temperature: -40...+100 °C
Surface pressure: max. 40 N/mm?
Fastening torque for M4 screws:

max. 1 Nm

Cable connectors 45

~53

Female, straight, 5 pin M12
Part no. 370 677

Housing: GD-Zn, Ni/ IP67
Termination: screw; max. 0.75 mm?
Contact insert: CuZn

Cable @: 4...8 mm

Cable Programming tools

e

Cable
Part no. 530 052

Dimensions: 3 x 2 x 0.25 mm?

Cable @: 6.4 mm

Material: PUR jacket; orange
Operating temperature: -30...+80 °C
Twisted pair shielded

4/ All dimensions in imm
5/ Max. fastening torque: 0.6 Nm

Ring magnet 0D25,4
Part no. 400 533

Material: PA ferrite

Weight: ca. 10 g

Operating temperature: -40...+100 °C
Surface pressure: max. 40 N/mm?

38

20

Female, angled, 5 pin M12
Part no. 370 678

Housing: GD-Zn, Ni/ IP67
Termination: screw; max. 0.75 mm?
Contact insert: Cuzn

Cable @:5...8 mm

Cable
Part no. 530 112

Dimensions: 4 x 2 x 0.25 mm?

Cable @: 7.6 mm

Material: Teflon® jacket; black
Operating temperature: -100...+180 °C
Twisted pair shielded

Optional installation hardware *

0-ring
Part no. 560 853

Material: Fluoroelastomer
75 = 5 durometer
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Female, straight, 6 pin M16
Part no. 370 423

Housing: zinc nickel plated
Termination: solder
Contact insert: silver plated
Cable clamp: PG9

Cable @: 6...8 mm

Cable
Part no. 530 113

Dimensions: 3 x 2 x 0.25 mm?

Cable @: 7.2 mm

Material: silicone coating

Operating temperature: -50...180 °C
Twisted pair shielded

Back-up ring
Part no. 561 115

Material: PTFE + 60 % bronze

Female, angled, 6 pin M16
Part no. 370 460

Housing: zinc nickel plated
Termination: solder
Contact insert: silver plated
Cable @: 6...8 mm

Analog hand programmer
Part no. 253 124

Analog cabinet programmer
Part no. 253 408

Programming kit
Part no. 254 555
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@ Rod with fitting flange @ 18 mm, 10 mm rod
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“ Stroke length

[x][x][x ] x]25...3250 mm

n Connector type

5 pin M12 male connector
0 | 6 pin M16 male connector

|| X | PUR cable (suitable for max. operation temperature of 80 °C)
HO1...H10 (1...10 m)

T|[ X || X | Teflon cable TO1...T10 (1...10 m)
V |[ X || X | Silicone cable V01...V10 (1...10 m)

o
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n Operating voltage

+24VDC, +20 %, 15 %

STANDARD STROKE LENGTH GBS

<500 mm 5 mm
500...750 mm 10 mm
750...1000 mm 25 mm
1000...2500 mm 50 mm

2500...< 3250 mm 100 mm

171

v][o]o..10vand10...0v
0]4..20mA

A 1] 20...4mA

Al 2]0...20 mA

A 3] 20...0mA

1 operating omperate

5] -40...490°C

'H| -40...+100°C

o[ Pogrammng |
@ Via cable

@ Via Bluetooth wireless technology

DELIVERY

’ .
.- Sensor Accessories have to be ordered
separately.
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LOCATIONS

GERMANY

MTS Sensor Technologie
GmbH & Co. KG

Auf dem Schiiffel 9

58513 Lidenscheid, Germany
Tel. +49-23 51-95 87 0

Fax +49-23 51-5 64 91
info.de@mtssensors.com
www.mtssensors.com

USA

MTS Systems Corporation
Sensors Division

3001 Sheldon Drive

Cary, N.C. 27513, USA
Tel. +1-919-677-0100

Fax +1-919-677-0200
info.us@mtssensors.com
www.mtssensors.com

JAPAN

MTS Sensors Technology Corp.
737 Aihara-machi,

Machida-shi,

Tokyo 194-0211, Japan

Tel. +81-42-775-3838

Fax +81-42-775-5512
info.jp@mtssensors.com
www.mtssensors.com

FRANCE

MTS Systems SAS

Zone EUROPARC Batiment EXA 16
16/18, rue Eugéne Dupuis

94046 Creteil, France

Tel.: +33-1 58 43 90 28

Fax: +33-1 58 43 90 03
info.fr@mtssensors.com
www.mtssensors.com

ITALY

MTS Systems Srl.Sensor Division
Via Diaz,4

25050 Provaglio d‘Iseo (BS), Italy
Tel.: +39-030 988 38 19

Fax: +39-030 982 33 59
info.it@mtssensors.com
www.mtssensors.com

CHINA
MTS Sensors

Room 504, Huajing Commercial Center,

No. 188, North Qinzhou Road
200233 Shanghai, China

Tel: +86-21 6485 5800

Fax: +86-21 6495 6329
info.cn@mtssensors.com
www.mtssensors.com

LEGAL NOTICES

MTS and Temposonics® are registered trademarks of MTS Systems Corporation. All other
trademarks are the property of their respective owners. Printed in Germany. Copyright ©
2014 MTS Sensor Technologie GmbH & Co. KG. Alterations reserved. All rights reserved
in all media. No license of any intellectual property rights is granted. The information is
subject to change without notice and replaces all data sheets previously supplied. The
availability of components on the market is subject to considerable fluctuation and to
accelerated technical progress. Therefore we reserve the right to alter certain components
of our products depending on their availability. In the event that product approbations or
other circumstances related to your application do not allow a change in components, a
continuous supply with unaltered components must be agreed by specific contract.
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