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SENSORS

Temposonics®

Magnetostrictive Linear Position Sensors

- MH-Series MH Threaded Analog
Data Sheet

— Stroke length up to 2500 mm
— With M18x1.5 thread

— Sensor rod with @ 7 mm or @ 10 mm

— Rugged to withstand off-highway shock and vibration
— M12 connector or cable output




Tempsonics® MH Threaded Analog
Data Sheet

MEASURING TECHNOLOGY

The absolute, linear position sensors provided by MTS Sensors rely on
the company’s proprietary Temposonics® magnetostrictive technology,
which can determine position with a high level of precision and robust-
ness. Each Temposonics® position sensor consists of a ferromagnetic
waveguide, a position magnet, a strain pulse converter and supporting
electronics. The magnet, connected to the object in motion in the ap-
plication, generates a magnetic field at its location on the waveguide. A
short current pulse is applied to the waveguide. This creates a momen-
tary radial magnetic field and torsional strain on the waveguide. The
momentary interaction of the magnetic fields releases a torsional strain
pulse that propagates the length of the waveguide. When the ultrasonic Torsional strain pulse converter
wave reaches the end of the waveguide it is converted into an electrical
signal. Since the speed of the ultrasonic wave in the waveguide is pre-
cisely known, the time required to receive the return signal can be con-
verted into a linear position measurement with both high accuracy and
repeatability.

Position magnet (Magnetic field)

Measurement Cycle

Current pulse generates magnetic field

Interaction with position magnet field
generates torsional strain pulse

Torsional strain pulse propagates

Strain pulse detected by converter

00 0

Time-of-flight converted into position

Fig. 1: Time-of-flight based magnetostrictive position sensing principle

MH THREADED SENSOR

The Temposonics® MH-Series sensors are specifically designed for
direct stroke measurement in hydraulic cylinders. The MH Threaded
sensor extends the rugged design of the Temposonics® MH Series
sensors to external threaded installations. A MTS M12 connector
system ensures protection to IP69K. The inherent absolute capabil-
ities ensure that the MH Threaded sensor is always ready. With two
connections styles, the responsive magnetostrictive linear position
sensors can be integrated into most installations.

Temposonics® MH Threaded sensors can be used in applications
where access is available from the outside of the cylinder. Example
applications include lift and tilt cylinders, hydraulic jacks, and hy-
draulic steering systems in agricultural and construction machinery.

Fig. 2: Typical application: Agricultural sprayer
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TECHNICAL DATA
Ouput
Current 4...20 mA

Voltage 0.25...4.75VDC; 0.5...4.5 VDC

Measured value Position

Signal characteristic Analog output restricted by noise and ADC

Resolution Typ. 0.1 mm

Internal sample rate 2ms

Linearity 0050...0250 mm < £0.1 mm

0255...2000 mm £0.04 % (F.S.)
2005...2500 mm < +0.8 mm

Hysteresis +0.1 mm

Setpoint tolerance <1mm

Mounting position Any

Operating temperature -40...+85°C

Storage temperature -25...+65 °C

Humidity EN60068-2-30, 90 % rel. humidity, no condensation

Ingress protection — M12 connector IP69K with M12 connector and mating plug

Ingress protection — Cable output IP69K

Shock test IEC 60068-2-27, 100 g (6 ms) single shock, 50 g (11 ms) at 1000 shocks per axis
Vibration test Vibrations: IEC 60068-2-64,

15 g (rm.s.) @ 7 mm rod (10...2000 Hz) - resonance frequencies excluded

20 g (rm.s.) @ 10 mm rod (10...2000 Hz) - resonance frequencies excluded
EMC test 2009/64/EG Road vehicles

2009/19/EG Agricultural and Forest machines

ISO 14982 Emissions/Immunity

ISO 7637-1/2 Transient Impulses

ISO /TR 10605 Electrostatic Discharge (E.S.D.)

Pressure impulse test according DIN EN ISO 19879 @ 7 mm rod | @10 mm rod
Operation pressure (P,) 300 bar 350 bar
Operation pressure (P__ ) 400 bar 450 bar
Operation pressure (P_..) 525 bar 625 bar
Sensor electronics housing Stainless steel 1.4305 (AISI 303)

Sensor rod @ 7 mm: Stainless steel 1.4301 (AISI 304) / @ 10 mm: Stainless steel 1.4306 (AISI 304L)
Stroke length 50...2500 mm

Sealing 0-ring 15.4 x 2.1, NBR 90 black

Connection type M12 connector or cable output

Operating voltage +12/24 VDG (8...32 VDC)

Current consumption 12 VDC: typ. < 100 mA; 24 VDC: typ. < 50 mA

Load (output VDC) R>10kQ

Loud (output mA) 12 VDC: R, <250 0; 24 VDC: R <500 O

Inrush current 12 VDC: max. 2.5 A/2 ms; 24 VDC: max. 4.5 A/2 ms
Supply voltage ripple <1%

Power drain <1W

Over voltage protection (VDC-GND) Up to +36 VDG

Polarity protection (GND-VDC) Up to -36 VDC

Electric strength 500 VDC (DC GND to chassis GND)
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TECHNICAL DRAWING
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Controlling design dimensions are in millimeters
Unless otherwise stated, apply to the general tolerances according to DIN ISO 2768-m
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TECHNICAL DRAWING
Form Factor P
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Controlling design dimensions are in millimeters
Unless otherwise stated, apply to the general tolerances according to DIN ISO 2768-m

CONNECTOR WIRING
M12 connector Cable output
1 not connected VDC VDC BN VDC
2 VDC not connected SIG WH GND
3 GND GND GND GN SIG
4 SIG SIG not connected - -
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FREQUENTLY ORDERED ACCESSORIES

Position magnets Float
?_141‘ /051
| / _
P17.4—_
@135 = .19
Ring magnet Ring magnet Ring magnet Float

Part no. 401 032

Material: PA neobind

Weight: Ca. 5 ¢

Operating temperature: -40...+100 °C
Surface pressure: Max. 20 N/mm?

Collar

ES

[o=]

Collar
Part no. 560 777

Material:

Stainless steel 1.4301 (AISI 304)
Weight: Ca. 30 g

Hex key 74" required

For sensors with @ 10 mm rod

Part no. 400 533

Material: PA ferrite

Weight: Ca. 10 g

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

Test kit

MH test kit (analog)
Part no. 280 618

Kit includes:

* 12 VDC battery charger with adapter
(EU & UK)

* Cable with M12 connector

« Cable with pigtailed wires

« Carrying case

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: 1 Nm

Cord sets and adapter cables

342

b

274

4 pin M12 to DTMO06 connector
Part no. 254 597

M12 connector: Brass/Nickel
DT connector: DTMO06 3 pin
Material: PVC Jacket

Cable length: 275 mm

Cable @: 5 mm

Operating temperature:
-40...+105 °C
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Part no. 561 612

Material: Stainless steel AISI 304
Density: 720 kg/m?3

Specific gravity: 0.61 maximum

Max. pressure: 40 bar

Weight: Ca. 42 g

Operation temperature: -40...+125 °C

For sensors with @ 10 mm rod
For sensors with up to
2000 mm stroke length

e

314

274

4 pin M12 to DT04 connector
Part no. 254 600

M12 connector: Brass/Nickel
DT connector: DT04 3 pin
Material: PVC Jacket

Cable length: 275 mm

Cable @: 5 mm

Operating temperature:
-40...+4105 °C



INSTALLATION

Hydraulics sealing

For sealing the flange contact surface, a sealing via an 0-ring

15.3 x 2.2 mm in the undercut is necessary. A screw hole based on
ISO 6149-1 must be provided.

Screw hole based on IS0 6149-1
Thread

(d,xP) d, d, d, d, L L, L, L, z°
M18x1.5 55 13 245 19.8 2.4 28.5 2 22 15°
- ad, 0d,
A é,? Ras2 |, , |9d,(Gauging)
RN e G T R =~
1
_r |
& & = 4 } % -
NIy o
> & \3 i
A 0d,(Reference)
A Thread (d, x P)
“—This dimension applies when

tap drill cannot pass through
entire boss.

Pitch diameter

Sealing via O-ring
in the flange undercut

* Note the fastening torque of 50 Nm.

» The flange contact surface must be seated completely on the
cylinder mounting surface.

* The cylinder manufacturer determines the pressure-resistant
gasket (copper gasket, 0-ring, etc.).

* The position magnet should not make contact with the sensor rod.

* The peak pressure should not be exceeded.

* Protect the sensor rod against wear.

For In-Cylinder installation:

¢ The plunger borehole:
-@7mmrod: 2@ 10 mm
-@10mmrod: 2@ 13 mm
depends on the pressure and piston speed.

* The bore depth in piston:
Null zone + Stroke length + Dead zone + >3 mm
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Magnet installation for In-Cylinder applications
© Circlip
©® Non-magnetic spacer (= 5 mm)
© Position magnet
O Non-magnetic spacer (= 5 mm)
Magnet (Part no.)

401 032 400 533 201 542-2
0O 174 >25.4 >32.8
O =18 >18 2135
O Rodg Piston rod drilling

a7 >010

210 >013

Magnet installation for float applications

o

o

@ MVH threaded sensor

© Float

© Stroke length

@ Dead zone

O Stop collar

Controlling design dimensions are in millimeters
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ORDER CODE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
miw] [ LT DT Im LT T T [8] LI 11

aSomormodel
[M][H] Rod

@ Threaded port M18x1.5, rod @ 10 mm, M8 plug (male)
[ K] Threaded port M18x1.5, rod @ 10 mm, M6 plug (female)
|E| Threaded port M18x1.5, rod @ 7 mm, flat plug

Threaded port M18x1.5, rod @ 10 mm, flat plug

¢ |Stokerange gom) |
DDDD 0050...2500 mm (in 5 mm steps)

n Electrical wiring

M12 connector (VDC - GND - SIG)

[m][o ][ o] E]4pin(2-3-9)
G | 4 pin (1-3-4)

Mo
@@@E 4pin (1-3-2)

Cable output
@@Em 300 mm pigtailed wire termination
@ 500 mm pigtailed wire termination
@ 1] 0| A|1000 mm pigtailed wire termination
@ 2 (| 0 A|2000 mm pigtailed wire termination
A
A

[c][3]0]
[c](s][o]

n Supply voltage

[3] +12/24 VDC (8...32 VD)

3000 mm pigtailed wire termination

5000 mm pigtailed wire termination

1 1]0.25...475vDC
v[1]2]o05..45vDC
v[1]3]4.75...025VvDC
v|1]a]45..05vDC
A 4..20 mA
mmm 20...4 mA
DELIVERY

. Position sensor, Accessories have to be ordered
0-ring separately.

Operation manuals & software are available at:
www.missensors.com
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LOCATIONS

USA

MTS Systems Corporation
Sensors Division

3001 Sheldon Drive

Cary, N.C. 27513, USA
Tel. +1919677-0100

Fax +1919677-0200
info.us@mtssensors.com
www.mtssensors.com

JAPAN

MTS Sensors Technology Corp.
737 Aihara-machi,

Machida-shi,

Tokyo 194-0211, Japan

Tel. +8142775-3838

Fax +8142775-5512
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. +331584390-28

Fax +33 158 4390-03
info.fr@mtssensors.com
www.mtssensors.com

GERMANY

MTS Sensor Technologie
GmbH & Co. KG

Auf dem Schiffel 9

58513 Ludenscheid, Germany
Tel. +4923519587-0

Fax +49 235156491
info.de@mtssensors.com
www.mtssensors.com

CHINA

MTS Sensors

Room 504, Huajing Commercial Center,
No. 188, North Qinzhou Road

200233 Shanghai, China

Tel. +86 21 64855800

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

ITALY

MTS Systems Srl

Sensor Division

Via Camillo Golgi, 5/7
25064 Gussago (BS), Italy
Tel. +39030988 3819

Fax +39 030982 3359
info.it@mtssensors.com
www.mtssensors.com

LEGAL NOTICES

MTS, Temposonics and Level Plus are registered trademarks of MTS Systems Corporation
in the United States; MTS SENSORS and the MTS SENSORS logo are trademarks of MTS
Systems Corporation within the United States. These trademarks may be protected in other
countries. All other trademarks are the property of their respective owners.

Copyright © 2017 MTS Systems Corporation. No license of any intellectual property
rights is granted. MTS reserves the right to change the information within this document,
change product designs, or withdraw products from availability for purchase without
notice. Typographic and graphics errors or omissions are unintentional and subject to
correction. Visit www.mtssensors.com for the latest product information.
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