Temposonics

Magnetostrictive Position Sensors

E-Series
Analog

Temposonics EH
Measuring length 50 - 1000 mm
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M Linear, Absolute Measurement in Hydraulic Cylinders

W Contacless Sensing with Highest Durability

B Minor Dimensions for Compact Hydrocylinders

W Replacement for Potentiometers and inductive Position Sensors
W Superior Acuracy: Linearity Tolerance better 0,03 %

W Repeatability 0,005 %

M Direct Analog Output for Displacement: Analog (V/mA)

B Measuring Range 50 - 1000 mm

Qutput signal
proportional to
magnet position

Magnetostriction

Form factor

The absolute Temposonics® linear
position sensors are based on the
MTS developed magnetostrictive
measurement principle. That combi-
nes various magneto-mechanical
effects and uses the physical height
precise speed-measurement of an
ultrasonic wave (torsion pulse in its
sensor element) for position detec-
ting. Sensor integrated signal proces-
sing transforms the measurements
directly into market standard outputs.
The contactless principle - an exter-
nal movable magnet marks the posi-
tion - eliminates the wear, noise and
erroneous signal problems and gua-
rantees the best durability without
any recalibration.

The extremely robust sensor, ideal for
continuous operation under harshest
industrial conditions is completely
modular in mechanic and electronic
design.

* A profile or rod-shaped sensor hou-
sing protects the sensing element in
which gives rise to the measurement
signal.

* The sensor head accommodates the
complete modular electronic interface
with active signal conditioning.
Double encapsulation ensures high
operating safety and optimum EMC
protection.

* The position transmitter, a perma-
nent magnet - fixed at the mobile
machine part - drives contactlessly
over the sensor's stroke and starts
measuring through the housing wall.



Temposonics-EH
Analog

Temposonics-EH
High Pressure Compact Sensor - Measuring Range 50 - 1000 mm.

The new compact stainless steel position sensors are designed for installation
into hydraulic cylinders, specifically for use in standard clevis head cylinders or
any space limited cylinder applications. The EH type sensors are ideal choices
for a wide range of standard hydraulic cylinders. Magetostrictive displacement
sensors, high quality cylinders and precise control valves form ideal driving

2. The pressure-proof sensor pipe (up to 450 bar) with threaded flange protects
the internal sensing element, the waveguide system. It fits into the bored piston
rod.

3. The position magnet, the only moving part is mounted on the piston bottom.
This permanent magnet travels wearfree and contactless along the stationary
sensor tube. Its magnetic field starts the measurement signal through sensor’s
rod wall.

systems for technically demanding machine industries.

Simple mechanics

The extremely rugged sensor consists of 3 main parts
1. The sensor head, a robust housing with built-in electronics.

Technical Data

Temposonics-EH sensors provide analog output of Voltage and Current. The
output signal is proportional to the magnet positon along the active measuring
stroke of the sensor. The measuring range is factory set and does not need
recalibration. Since the outputs are direct, no signal-conditioning electronics are
needed when interfacing with controllers or meters.

0- 10 VDC (Controller input resitor RL: > 5 kOhm, short circuit-proof)

Input

Measuring Variable Displacement

Measuring Range 50 - 1000 mm

Output

Voltage

Strom 4 -20 mA (load resistor 0...500 Ohm)
Accuracy

Resolution Infite, restricted by output riplle

Linearity, uncorrected
Repeatability

Update Frequency

Ripple

Operating conditions
Mounting Position, Sensor
Magnet Speed

Operating Temperature
Dew Point, Humidity

<+ 0,03 % FS. (Minimum + 0,09 mm)
<+0,005 % FS.

>1,5 kHz

< 0,02 % ES.

any orientation

any

40°C ... +75°C

90 % rel. humidity, no condensation

Sealing Connector IP 30

Shock Test 100 g (single hit) IEC-Standard 68-2-27
Vibration Test 10 g/ 10 - 2000 Hz IEC-Standard 68-2-6
EMC-Test* Electromagnetic emission EN 50081-1

Form factor / Material
Sensor head

Rod with flange
Pressure Rating

Electromagnetic immunity EN 50082-2
EN 61000-4-2/3/4/6, Criterium A (*Sensor mounted in metal housing) / CE-certified

Aluminum

Stainless steel 1.4301 / AISI 304

7 mm Rod: 300 bar, 450 bar peak
10 mm Rod: 350 bar, 530 bar peak

Magnet Type Ring magnet, PA-Ferrit
Installation
Mounting Threaded flange M18 x 1,5

Electrical Connection
Connection Type

1) 4 pin Miniconnector with 200 mm cable 4 x 0,25mm? or
2) see no.1, additional 6 pin wall mount receptacle

Input Voltage 24 VDC (+20 % / -15 %)
Current Drain 50 - 140 mA, stroke length dependent
Ripple <1%s-s
Electric Strength 500 V (DC ground to machine ground)
Polarity Protection up to 30 VDC
Null position
48 35 Measuring Range 50 - 1000 63,5
Hex 32 Active Measuring Range
Position magnet
N\
(@) ¢ l
N — L Sensor stroke Type K @7 mm,
Type M @10 mm
— Threaded flange M18x1.5 R
4 pin Miniconnector
39 14| 17
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Measurement in mm



Position magnets

—a@42on
circle @ 24
Height: 8 mm
Height: 8 mm
0135 Composite PA-Ferrite-GF20 0135 Composite PA-Ferrite
33 Weight ca. 14g 7254 Weight ca. 109

Ring magnet 0D33

Part No. 201 542-2 -40... +100°C

Rod

Temposonics-EH is designed for
installation into standard hydraulic
cylinders or parallel to moved machi-
ne parts. The sensor can be mounted
in any position.

The sensor's high-pressure, stainless
steel tube will be fixed via the threa-
ded flange M18 x 1,5. Hydraulic sea-
ling recommendation: By use of an
0-Ring (e.g. 21,89 x 2,62) in a chan-
nel of cylinder cover or 0-Ring 15,3 x
2,2 sealing in sensor thread under-
cut.

Cylinder mounting

Use a rod bush ( e.g. teflon) to pre-
vent wear on the magnet and the
sensor pipe. The bore in the piston
rod is dependent on hydraulic pres-
sure and piston velocity etc.

The minimum drilling must be 10
mm for

@ 7 mm sensor rod and 13 mm for @
10 mm sensor rod. Do not exceed
the 450 (530)bar peak pressure.

Connection Type M01:
4 pin minconnector with 4 wires 0,25
mmz2, length 200 mm

a0 ) 1
I8

AN\

Cable Wiring

1. Output: Voltage (V)

Pin Function

grey 0-10V

pink DC Ground

brown +24 VDG (+20%/-15%)

white  DC Ground (V)

Operating temperature:

Oporating temperature:
-40... +100°C

Ring magnet 0D25,4
Part No. 400 533

Mounting example clevis head cylinder with
TEMPOSONICS-EH Sensor

Ground

Sealing

Position magnet

Cable Connector
(recommended, not on delivery)

Connection Type M02:

see left, additional with soldered 6
pin wall mount receptacle (metal) for
customized sensor protection hou-
sing

200
'HE Part No.. ST C0 9131 D

2. Output: Current (mA)

/)

Temposonics-EH
Analog

Measurement in mm

Height: 8

9135

g17,4

Composite PA-Ferrite
Weight ca. 59
Operating temperature:

Ring magnet 0D17,4
-40... +100°C

Part No. 401 032

Position magnet

For accurate position measurements
mount the magnet with
non-magnetizable fastening material
(screws, supports etc.).

Using ferromagnetic supports, note
that the magnet must be

mounted with non-magnetizable spa-
cer and screws (see right).

Non-magnetizable material

(L1
o TV

\nllin

Position magnet

Magnetizable material

15 Position
? magnet
)
min.5 J
Nonferrous
spacer

Housing: zinc Nickle plated
Termination: Solder

Contact insert: Silver plated (Ag)
Cable clamp: PG7, M16
Cable-0 4-6 mm (PG7)

Cable-0 6-8 mm (PG9/M16)

6 pin female connector M16, PG7

All measurements in mm

Pin Function

grau 4 -20 mA

rosa DC Ground 6 pin 90° female connector M16

braun +24 VDG (+20%/-15%) insurt adjustable in 45° Raster positions
weiB DC Ground (0V) Part No. ST C0 9131-6

SERVOCONTROLS



Temposonics-EH

Analog
Front face of pin insert Connector wirring

1. Output: Voltage (V

o o Pin Function

009 1 0-10V

0 2 DC Ground
3 NC
4 NC
5 +24 VDG (+20%/-15%)
6 DC Ground (0V)
Temposonics EH M

Rod Model
K - Threaded Flange M18 x 1,5/ Rod-@ 7 mm
M - Threaded Flange M18 x 1,5/ Rod-@ 10 mm

Measuring Range
0050 - 1000 mm

Connection Type

MO01 - miniconnector with 4 wires (200 mm long)
MO2 - miniconnector with 4 wires (200 mm long), 6 pin flange receptacle
M16

2. Qutput: Current (mA)

Pin
1

o OB W

Function

4-20 mA

DC Ground

NC

NC

+24 VDG (+20%/-15%)
DC Ground (0V)

Input voltage

1-+24VDC

Signal Output

VO-0-10V

A0 -4-20 mA

Accessories

Description Part No.
Position magnet 0D33 201 542-2
Position magnet 0D25,4 400 533
Positionsmagnet 0D17,4 401 032

6 pin wall mount recaptacle, male ST CO0 9131 S06
6 pin female cable connector M16 STC00131D

6 pin 90° female cable connector M16 ST CO 0131-6
0-Ring 15,3 x 2,2 Fluorelastomer FPM 75 401 133

www.servocontrolsindia.com
E-mail : sales@servocontrolsindia.com

Wall mount receptacle
On delivery at connectionstyle

Mounting bore
417,22

6 pin wall mount flange receptacle M 16, male
Part No. ST C0 9131 S06

© MTS Temposonics® E-Series Temposonics EH Analog 14102004e - Alterations reserved
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Udyambag, Belgaum,

India-590 008

Tel.: 91-831-2407501/ 02/ 03, 5202251

Fax: 91-831-2484496.
sales@servocontrolsindia.com
www.servocontrolsindia.com



The magnetostrictive Position Sensors TEMPOSONICS® E-Series

Low profile-style housing EP2, Analog Output

A tough low profile-style position sensor

e Linear, Absolute Measurement

* Contactless Sensing with Highest Durability
* Linearity better 0,03 %

* Repeatability 0,005 %

* Direct Position Output: Analog 0 - 10 V

» Measuring Range: 100 - 1500 mm

Measuring principle

Magnetostriction: How it works

Specifications

MTS-SERVOCONTROLS

E—
MTS

SENSORS GROUP

Measured variable
Measuring range

Displacement
100 - 1500 mm

Output 0-10 VDC, Controller input resistance > 5 kOhms
Resolution Infinite (restricted by output ripple)

Linearity, uncorrected <+0,03 % F.S. (Minimum + 90 pm)

Repeatability <+0,005%F.S.

Update frequency > 1,5 kHz

Ripple <0,02% F.S.

Magnet speed Any

Operating temperature -40°C ... +75° C

Dew point, humidity 90% rel. humidity, no condensation

Ingress protection IP 67

Shock rating 50 g (Single hit) / IEC-Standard 68-2-27

Vibration rating 59g/10 -2000 Hz / IEC-Standard 68-2-6

EMC test Electromagnetic emission EN 50081-1
Electromagnetic immunity EN 50082-2
EN 61000-4-2/3/4/6 / CE qualified

Sensor Aluminum profile

Position magnet Block magnet

Mounting position Any orientation

Mounting type Sliding mounting clamp

Connection type
Input voltage
Current consumption
Ripple

Electric strength
Sensor input

Cable outlet

24 VVDC (+20 % / -15 %)

50 - 140 mA, stroke length dependent
<1 % peak to peak

500 V (DC ground to machine ground)
Polarity protection up to -30 VDC,
Overvoltage protection up to 36 VDC

The absolute TEMPOSONICS linear sensors are based on the
MTS developed magnetostrictive measurement principle.

That combines various magnetomechanical effects and uses the
constant speed of a torsional pulse (ultrasonic wave) in the
sensor-element for position measuring. The sensor precisely
detects the position of an external magnet through the housing

to measure with a high degree of resolution. This time-based
method provides sensors with a standard analog output of highest
accuracy. The non-contact sensing eliminates the wear, noise
and erroneous signal problems and guarantees the best durability
without any recalibration.

ensor element
Output signal

proportional to

” Signal converter
magnet position

Magnetostrictive ultrasonic speed measurement

Output
Analog 0-10 V 0-10 V Active stroke lenght
h . . . M i
Temposonics-EP2 are provided with an analog interface and can easuring range
be connected to a control system or indicator directly without an
external interface. The microelectronics in the sensor head gene-
rates a continuous, strictly displacement proportional voltage out- 0 S
put. The active measuring range is factory-set as shown below. B vagnet [~Sensor element [
010V <H |
I8 1
Formfactor
—Null-Position 31
+—— Mounting plate 195
Magnet Max. gap
- T 3 mm (+ 2 mm) > é
M4 IIE ,,,,,,,,,
[sel
| | & Y @
T T [ | 2 s | [——
5mPVC L T (CT in)
cable Mounting clamp (Distance ca. 50 cm) — 145 (i, [t} 27
Mounting zone Active stroke length Damping zone 36
19 72,5 100 - 1500 mm Measuring range 72,5
T




The magnetostrictive Position Sensors TEMPOSONICS® E-Series
Low profile-style housing EP2, Analog Output

Mounting

Sensor

is fixed on a straight surface of the machine with the movable
mounting clamp. These are provided in a stroke length dependent
number and are evenly on the profile to be distributed.

We recommend cap screws M5 x 20 (DIN 6912) for attachment
with a torque of max. 5 Nm to be tightened.

Attention !

Due to the anodized profile, the sensor is isolated from machine
ground. It is necessary that you apply ground to the housing via
the flat pin terminal (1).

Position transmitter

Block magnet (2) can be fixed with standard material and screws
as shown right.

Connections

MTS-SERVOCONTROLS

E—
MTS

®
SENSORS GROUP

@|®

o

I Maximum gap:
3 mm (£ 2mm)

Attention!
Do not exceed the
maximum gap

Sliding mounting clamp
Tightening torque for M5 x 20
cap screws: max. 5 Nm

Movable mounting plate

=

qﬂJ/J_NJ

prohibited

green Wire color Signal
brown
white green 0-10V
shield brown + 24 VDC (+20%/-15%)
white DC Ground
PVC cable, @ 5 mm shield Connected to sensor housing

Accessories

27,9

2 [{e]
::J‘-_Ec f
9,1 24,3
: (s ) | —(}"n"—QJrO
N 50 N
68 Loch-@ 5,5 31

Mounting clamp (Stainless steel)
Part No. 400 802

Ordering No.

Sensor with Analog Output 0 - 10 V, 5 m cable outlet
Position Sensor Temposonics EP2 - xxxxM - A

Measuring range (mm)

Bracket: CuSn6 zinc coated
Magnet: Hard ferrite

Weight ca. 20 g, operating
temperature -40...+75° C

N

Position magnet (Block magnet)
Part No. 252 887

0100 /0200 /0300 / 0400 / 0500 / 0600 / 0700 / 0800 / 0900 / 1000 / 1250 / 1500

23112004e - Alterations reserved

MTS
!

SENSORS:

Servocontrols & Hydraulics India Pvt Ltd.
Survey No 683,

Industrial Estate,

Udyambag, Belgaum,

India-590 008.

Tel.: 91-831-2407501/ 02/ 03, 5202251.
Fax: 91-831-2484496
sales@servocontrolsindia.com
www.servocontrolsindia.com






Output signal
proportional to
magnet position

Operating principle:

Magnetostrictive ultrasonic speed measurement = Position sensing

Temposonics-EP
Analog + Start/Stop

Sensorelement

Signal converter

Position magnet

Function
Technical Data

MTS-SERVOCONTROLS

The absolute, linear TEMPOSONICS sensors are based on the
MTS-developed magnetostrictive measurement principle. That
combines various magneto-mechanical effects and uses the con-
stant speed of a torsional pulse (ultrasonic wave) in the sensor-
element for position measuring.

The sensor precisely detects the position of an external magnet
through the housing wall to measure displacements with a high
degree of resolution. This time-based method with up to 10'000
measurements per second provides sensors with standard
analog or digital outputs of highest accuracy.

The non-contact sensing eliminates the wear, noise and errone-
ous signal problems and guarantees the best durability without
any recalibration.

INPUT Measured variable: Displacement
Measuring range: 50 - 1500 mm / 50 - 3250 mm for start/stop output R3
OUTPUT 1. Voltage: 0-10VDC and 10 - 0 VDC (Controller input resistance RL > 5 kOhm)
2. Current: 4 -20 mA or 20 - 4(0) mA (Min/max. load: 0/500 Ohm)
3. Start/Stop: RS-422 differential signal, additional available: Serial parameter
upload of Measuring range, Offset, Gradient (Ultrasonic speed
of sensing pulse), status and manufacturer number
ACCURACY Resolution: - Analog: Infinite

Linearity, uncorrected:
Repeatability:

- Start/Stop: 0,1/0,01 /0,005 mm (Controller dependent)
<+0,02 % F.S. (Minimum % 60 pm)
<+0,001 % F.S.

Update frequency: Analog: > 1,5 kHz / Digital: controller dependent

Ripple: < 0,01 % F.S./ Digital: controller dependent
OPERATING CONDITIONS Magnet speed: Any

Operating temperature: -40° C ... +75° C

Dew point, humidity:
Ingress protection:
Shock rating:
Vibration rating:
EMC Test:

90% rel. humidity, no condensation

IP 65 if mating cable connector is correctly fitted
100 g (Single hit) / IEC-Standard 68-2-27

10 g/ 10 - 2000 Hz / IEC-Standard 68-2-6

- Electromagnetic emission EN 50081-1

- Electromagnetic immunity EN 50082-2

- EN 61000-4-2/3/4/6 | Criteria A / CE qualified

FORM FACTOR, MATERIAL

Sensor head:
Sensor housing:
Position magnet type:

Aluminum
Aluminum
Magnet slider or floating position magnet

INSTALLATION

Mounting position:
Mounting type:

Any orientation
Adjustable mounting clamps

ELECTRICAL CONNECTION

Connection type:
Input voltage:

Current consumption:
Ripple:

Electric strength:
Polarity protection:

Overvoltage protection:

6 pin connector M16

24 VDC (+20 % / -15 %)

50 - 140 mA (Digital 50 - 100 mA), stroke length dependent
<1 % peak to peak

500 V (DC ground to machine ground)

Up to -30 VDC

Up to 36 VDC



Temposonics-EP
Analog + Start/Stop

TEMPOSONICS are extremely robust sensors, ideal for conti-
nuous operation under harshest industrial conditions. The sensor
is completely modular in mechanics and electronics design.

* A profile sensor housing protects the sensorelement in which
gives rise to the measurement signal.

* The sensor head, a solid diecast aluminum housing, accommo-
dates the complete modular electronic interface with active

signal conditioning. Double encapsulation ensures high operating
safety and optimum EMC protection.

* The external position transmitter is a permanent magnet. It is
fitted at the mobile machine part, taken over the sensing element
contactlessly without an own energy supply and starts measure-
ment through the sensor's housing wall.

« Electrical wiring of these sensors is by 6 pin connector.

Temposonics-EP

[ Magnet slider »S«__|
Null-Position

Ball jointed arm M5, vertical 18°/horizontal 360°

Form Factor
Dimensions

—
MTS

®
SENSORS GROUP

Temposonics-EP....a stable profile version

Measuring range: 50 - 1500 mm
50 - 3250 mm (Start/Stop output R3)

A robust aluminum profile offers modular construction, flexible
mounting configurations, and easy installation. Position measure-
ment is contactless via two versions of permanent magnets.

« A captive sliding magnet running in profile housing rails.
Connection with the mobile machine part is via a ball jointed arm
to taking up axial forces.

« A floating magnet, mounted directly on the moving machine
part, travels over the profile at a low distance. Its permissible
misalignment allows a not completely parallel installation.

19 0
FSensor stroke
ca. 39 —— |
Sensor —
3 Il head 5
8’ 1 [ 111
. Mounting clamp
8 14,5 o U 355 U
h Mounting . Inactive
zone Active Stroke Length zone 50
46 39 Measuring range 50 - 1500 or 50 - 3250 mm 68 68
[ Magnet slider »V« |
Null-Position
e :
Ball jointed arm M5, 18° rotation
ca. 58 —
— E 0]
+ ] 3
oo}
= r
1
Hole-@ 5,5
[ Block magnet »L« |
Null-Position
‘ U-Magnet »M« | # 3
Null-Position 32,5
¢ 19,5
Non-magnetizable 20.7 M4 +— Mounting support ¢
support, screws 2 . ©
35 Maximum gap 4 BEO G o
- EM4 [ 3mm(x1mm) @/Magnet 243 T g
Iy —
T \ \
] ] Maximum
[ < / gap 3mm
x x (£2mm)
] ]
] 7]

Connector outlet D60

6 pin male receptacle M16

All measurements in mm




Temposonics-EP
Analog + Start/Stop

Analog output

Temposonics-EP are provided with an integrated analog interface
and can be connected to a control system or indicator directly
without an interface. The microelectronics in the sensor head ge-
nerates continuous, strictly displacement proportional voltage and
current outputs whose upscale or downscale output action can

be selected when ordering. The output variables are factory-set.
Recalibration is not necessary.

Start/Stop output

Digital Temposonics-EP is equipped with a start/stop output. The
sensor requires a start signal from an external indicator in the
control system and returns a signal corresponding to the magnet
position. The time elapsed between the two signals is proportio-
nal to the magnet position, i.e. to the displacement. Time measu-
rement is by the indicator and used for calculating the position
value.

For easy adaption to user's control systems, following sensor
parameters

* Measuring range

* Offset

« Gradient (Speed of sensing pulse)
* Status

* Manufacturer number

can be read into controller without additional wiring. It can be
done simply by using the standard signal outputs.

Interfaces SENSORS GROUP
ui Active sensor stroke
Measuring range
) 2
20 rse
e Ling
0 s
R I Position magnet [ Sensorelement I
Il
Analog I:[[
«0-10V
*«10-0V
*4-20 mA
*20-4 mA
Logic diagram Start/Stop

Temposonics-EP Sensor

—
MTS

]

]

Start/Stop + Parameters Upload
* Measuring range

 Offset
* Gradient
« Status

* Manufacturer number

Linearity protocol

mm
A

Q.

o

Y
53

+ ©
= 0
=
=
Ly | c&
- S
L]s2

s M_ 3

(1]°

+ Time interval
Position >
Stop Start

Active sensor stroke

+0,3
+0,2
+0,1

-01

-0,2

-0,3

0 100 200 300 400 500

Sensor Temposonics-EP, Measuring range 1000 mm
Tolerance allowed: * 0,2 mm
Tolerance measured: typical £ 0,09 mm, uncorrected

900

1000
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