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Magnetostrictive 
Displacement 
Sensor

The magnetostrictive displacement sensor is 

a high-precision displacement measurement 

sensor developed using the magnetostrictive 

principle. It adopts a non-contact measurement 

method,  has  a  long ser vice l i fe ,  strong 

environmental adaptability, and does not 

require regular calibration and maintenance; 

the product is an absolute output, and does 

not need to be reset to zero when restarted; 

it has the technical characteristics of high 

precision, high stability, high reliability and 

high repeatability; supports current, voltage, 

SSI, Modbus It is widely used in high-demand 

industrial  occasions such as petroleum, 

chemical industry, steel, port, machinery and 

food, and is the first choice for high-precision 

displacement control.

● Non-contact measurement, no wear and long 

service life

● Absolute output, no need to reset to zero when 

restarting

● Strong environmental adaptability, no need for 

regular calibration and maintenance

● Support current, voltage, Modbus, SSI and other 

output modes

● The electronic room is fully sealed with stainless 

steel and has a protection level of IP68.

Application Fields

Product Serie

Synchronous control of 

multi-cylinder systems

Precision control of rolling 

mill stroke

Port machine automatic 

control

Injection molding 

machinery

SDM10T

Application fields: Typically used in 

servo cylinders, hydraulic cylinder 

piston position feedback, injection 

molding machine template positioning 

and monitoring, mechanical stroke 

control and other fields.

SDM20T

Application fields: Typically used in fields 

such as machine tool displacement control, 

wood processing positioning control, 

mechanical positioning and displacement 

detection.

SDM40S 防爆型

SDM10A

Application fields: Typically used in 

injection molding machine template 

positioning and monitoring, tunnel 

drilling, bulldozers, excavators and 

other mechanical stroke control fields.

SDM11B

Application fields: Typically used in injection 

molding machine template positioning 

and monitoring, tunnel drilling, bulldozers, 

excavators and other mechanical stroke 

control fields.

SDM22T

Application fields: Typically used 

i n  s e r v o  c y l i n d e r s ,  h y d ra u l i c 

cylinder piston position feedback, 

mechanical stroke control and other 

fields.

SDM23T 分体式

Application areas: hydraulic cylinder stroke measurement.

A p p l i c a t i o n  f i e l d s :  Ty p i c a l l y 

used in various high-precision 

measurement fields with fire and 

explosion protection requirements 

such as petroleum and coal mining 

machinery.
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Basic Performance Parameter

Power supply 7~28V DC

Supply current ≥ 100mA

Range 80~3000mm

Output

RS485 output （7~28VDC power supply voltage)

0.5~4.5VDC(7~28VDC power supply voltage)

0~5VDC(7~28VDC power supply voltage）

0~10VDC(12~28VDC power supply voltage)

0~20mA(18~28VDC power supply voltage)

4~20mA(18~28VDC power supply voltage)

Measurement object Can measure 1~3 position quantities

Resolution 0.01mm

Non-linearity 0.1%F.S.

Repeat accuracy ≤ ±0.01%F.S.

Load capacity
Voltage signal output minimum load ≥ 5KΩ 

Voltage signal output maximum load600Ω

Update frequency 1ms（Displacement stroke ≤ 1000mm）/2ms(Displacement stroke ≤ 3000mm)

Working temperature -40℃～ +85℃

EMC test

Electrostatic discharge immunity GB/T 17626.2-1998

Radio frequency electromagnetic field radiation immunity GB/T 17626.3-1998

Electrical Fast Transient Burst Immunity GB/T 17626.4-1998

Surge (shock) immunity GB/T 17626.5-1999

Conducted disturbance immunity induced by RF fields GB/T 17626.6-1998

Power frequency magnetic field immunity GB/T 17626.8-1998

Mechanical shock test 500g/GB/T 2423.5-2019

Mechanical vibration test 15g/30Hz-1000Hz/GB/T 21117-2007

Pressure resistant  35Mpa.  For higher pressures, please consult us.

Hysteresis ≤ 0.002%F.S.

Temperature coefficient <50ppm/℃

Leve of protection IP67（IP68 is customizable）

Machine Dimension

SDM20T

SDM21T

SDM10T

SDM40S explosion proof type

Explosive-proof grade：Exdb Ⅱ CT6 Gb    IP65

Unit：mm
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Note: The standard dead zones of SDM20T and SDM21T are 50.8mm(at the beginning) and 63.5mm(at the end). 

The customizable minimum dead zones are 30mm (at the beginning) and 45mm(at the end).
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Connector
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O-Type sealing ring

Waterproof joint 
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AMagnetic ring
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O-Type sealing ring
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A
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3
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2
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5
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Magnetic ring Aviation 

connector

Connector

Dead zone Dead zoneValid itinerary

O-Type sealing ring

Waterproof joint 

(Straight out cable)

A Thread specification

M18X1.5

M20X1.5

Imperial 3/ 4-16UNF
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SDM10A

SDM11B

SDM22T Cylinder built-in type

SDM23T-A type 

SDM23T-B type 
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Note: The standard headend dead zone is 50.8mm, and 30mm is the minimum headend dead zone (customizable).

Dead zone Dead zoneValid itinerary

Magnetic ring

D32.8*d13.5*8.0

Line length

Hexagon

S=14 Shell 30.0  Dead zone L（Valid itinerary） 63.5  Dead zone

Pressure resistant outer 

tube Ø10

3PCS

4PCS

PG9

36.5

32 21.34 63.5

12.7

41.15
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.3

6

53.34
64.3
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Ø
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4*Ø4.8

3*Ø4.34

Ø11.2

Ø6

Magnetic ringD32.8*d13.5*8.0

Waterproof joint

Dead zone Dead zone

Valid itinerary 50~3000 

Sensor 

electronics 

compartment

Cable 400

Cable length 3000

Null point Full point

Pressure resistant 
outer tube Ø10

57

32

41.15 53.34
64.3

6
4

.3

5
3

.3
4

25

Ø
2

6
.9

Ø6

Ø6

4*Ø4.8

50.8 63.5

Magnetic ringD32.8*d13.5*8.0

Waterproof joint

Dead zone Dead zone

Valid itinerary 80~3000 

Sensor 

electronics 

compartment
Electronics 

compartment 

back panel

Cable 400

Cable length 3000

Null point Full point

Pressure resistant 
outer tube Ø10

Imperial 3/ 4-16UNF-3A

Thread:

metric M18*1.5

M
o

u
n

tin
g

 ra
ck

Aviation 

connector

Connector

Waterproof joint 

(Straight out cable)

Dead zone

M5 Thread

Dead zoneValid itinerary

51.0

65.0

48.0

5
5

.0
9

.5

35.0

2
8

.0

50.0L63.5

18

81.0

30.0

16.7

36.0

°
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Wiring method

Installation Method

SDMXXT，SDM10A Serie

Electrical connection Pinout Definition

Aviation plug Color definition Analog Modbus SSI

Male plug 

(Sensor connection 

end)

Pin1 Red Power supply (+)

Pin2 White Output (-) NC CLK (-)

Pin3 Blue Output (+) NC CLK (+)

Pin4 Green NC RS485  Signal B DATA (+)

Pin5 Brown NC RS485  Signal A DATA (-)

Pin6 Bare wire Shielded wire

Pin7 Black Power supply (-)

The wiring definition of SD22T is the same as the above table, but the aviation plug wiring method cannot be used.

SDM40S Serie

Cable color Red Black Blue White

Analog VCC GND OUT+ OUT-

Digital VCC GND 485A 485B

Note：

1. Sensor power supply requirements: Please refer to the power supply requirements in the performance parameter table. The 

power supply current for each sensor must be greater than 100mA; 

2. The shielded cable routing of the sensor must avoid high-power electromechanical equipment, high-voltage cables and places 

with strong electromagnetic radiation; 

3. The shielded network cable of the cable must be kept intact without disconnection and connected to the ground terminal of 

the subsequent equipment.

Installation diagram 1: (External type, applicable to SDM10T, SDM20T, SDM21T, SDM40S series)

Installation steps:

1. Clamp the sensor with the sensor bracket and fix the bracket to the sensor with a locking nut.

2. Fix the magnetic ring to the magnetic ring bracket with two anti-loosening washers #6 and two special screws M3×16, 

and install the magnetic ring on the measuring rod. The screw heads should face the hexagonal base side; The magnetic 

ring should be concentric with the measuring rod as much as possible and without contact, but a slight eccentricity of the 

magnetic ring will not affect the performance of the sensor.

3. Wrap the fixing strip tightly around the end of the measuring rod, and fix the fixing strip to the measuring rod bracket with 

two M3×10 screws and two M3 nuts.

4. Finally, fix the entire pre-assembled sensor kit with the corresponding screws to the predetermined position of the 

installation site according to the installation requirements.

Notes:

1. When the displacement sensor is installed externally, an open magnetic ring is used. For sensors with a measuring range 

less than 1000mm, it is recommended to use the FM-2 installation accessories; for sensors with a measuring range greater than 

1500mm,use the FM-3 installation accessories.

2. The FM-2 installation accessories only provide one fixing strip, which is fixed within 25mm from the end of the measuring 

rod; the FM-3 installation accessories have three fixing strips, and the installation method is: One is fixed within about 25mm 

from the end, and the other two are evenly distributed on the measuring rod.

Installation diagram 2: (built-in hydraulic cylinder, suitable for SDM10T, SDM20T, SDM21T, SDM40S series)

Figure 1: Schematic diagram of hydraulic cylinder installation

Installation steps:

1. Screw the sensor into the mounting hole of the outer sleeve of the hydraulic cylinder and tighten it, as shown in Figure 1. 

(Note: Please keep the processing of the hydraulic cylinder mounting hole consistent with the sensor mounting thread, and 

the sealing surface of the "O" ring should be processed as shown in Figure 2; the sensor mounting thread size is shown in the 

table below)

2. According to the size of the selected magnetic ring, process the installation space for the magnetic ring and non-magnetic 

gasket on the piston rod (refer to Figure 1) and process four M3 mounting threaded holes, and fix the non-magnetic gasket on 

the magnetic ring with special screws M3×16 and special washers #6. 

3. Insert the sensor rod through the magnetic ring into the inner cavity of the hollow piston. The magnetic ring should be 

concentric with the rod as much as possible, but a slight eccentricity of the magnetic ring will not affect the measurement 

accuracy.

Sensor mounting thread size table:

Figure 2: Schematic diagram of the sealing surface 

processing of the "O" ring

Installation diagram 3: (built-in hydraulic cylinder, suitable for SDM22T series)

Hydraulic cylinder installation diagram

Install thread 

code

Size

A B C

ME M18×1.5 Ø20.0 Ø18.7

MF M20×1.5 Ø21.6 Ø20.3

G6 3/4-16UNF Ø20.3 Ø19.3+0
-0.1

+0
-0.1

+0
-0.1
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Lock nut

Sensor holder

Magnetic ring bracket

Special screw M 3×16 

Special washer Special screw M 3×10 

Nut M3

Magnetic ring
Used forFM-3

Fixed slats

Measuring rod holder

Cylinder Piston

Sealing ring
Mounting 
thread Magnetic ring Non-magnetic gasket

Cylinder Piston

Magnetic ring

Non-magnetic gasket

Flange appearance with 

O-ring and auxiliary gasket 

For example, fasten 

with set screw DIN 

913 M5x10 (flat end), 

max. torque 0.5 Nm 

4.54

45
ã

4.5

1

8.5
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Installation diagram 4: (external type, suitable for SDM10A series)

Installation steps:

Installation steps:

1. First install the fixing clip (or hexagonal screw) on the sensor rail (or slide).

2. Then move the sensor to the machine and place it horizontally, move the fixing clip to the pre-drilled installation hole on 

the machine, align, calibrate the fit with the machine, and then tighten the screw.

3. When installing the phase magnet, if you choose a slider, the customer needs to equip the connecting rod by himself. If you 

choose an open magnetic ring, you can go to our company to choose a magnetic ring bracket for installation.，

1. The split magnetostrictive sensor is specially designed for installation in a hydraulic cylinder. Black O-rings are required 

during installation.

2. The sensor installation is fixed with screws. When installed as shown on the left, the connecting cable has a shielding 

function and needs to be processed at the cylinder end cover in accordance with EMC standards. If the split magnetostrictive 

sensor is otherwise mounted, careful shielding measures must be taken.

Notes:

Notes:

1. Keep the sensor level with the machine as much as possible.

2. If the measuring range is within 500mm, 2PCS fixing clips are provided. For every additional 500mm, one more fixing clip is 

provided.

Example: When the measuring range is 1500mm, 4PCS fixing clips are required.

1.During installation, it is strictly prohibited for the magnet to slide along the sensor.

2.The hole size of the piston rod and the sealing type are determined by the cylinder manufacturer based on the hydraulic 

pressure and piston speed. It is recommended that the inner diameter of the piston rod be not less than 13 mm.

3.the system peak pressure must not be exceeded during operation.

4.Effective measures should be taken to protect the sensor rod and prevent it from wearing.

5 in order to achieve accurate position measurement, non-magnetic materials (such as screws, etc.) need to be used to install 

the magnet.

Installation diagram 5: (external type, suitable for SDM11B series)

Installation steps:

1. First install the fixing clip (or hexagonal screw) on the sensor rail (or slide).

2. Then move the sensor to the machine and place it horizontally, move the fixing clip to the pre-    drilled installation hole on the 

machine, align, calibrate the fit with the machine, and then tighten the screw.

3. When installing the phase magnet, if you choose a slider, the customer needs to equip the connecting rod by himself. If you 

choose an open magnetic ring, you can go to our company to choose a magnetic ring bracket for installation.

Note:

When the measuring range is within 500mm, install 2PCS fixing clips. For every additional 500mm, install one more fixing clip. 

Example: When the measuring range is 1500mm, install 4PCS fixing clips.
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Installation diagram 6: (built-in hydraulic cylinder, suitable for SDM23T)

The most common installation method is to install from the rod end of the hydraulic cylinder, and the method of installing 

from the cylinder head of the hydraulic cylinder can also be adopted. In both installation methods, the sealing of the 

hydraulic cylinder is realized by O-rings and auxiliary gaskets.

Note: 

1. The magnetic ring must not contact the pressure pipe; 

2. The minimum drilling diameter in the piston rod is 13.5mm; 

3. Do not exceed the working pressure.

① Phase magnet installation

③ Screw fixation

Connecting rod 

(Customers prepare by themselves)

② Phase magnet installation

④ Fixed with clips

Magnetic ring bracket (optional)

Hex nut

Hex socket head 

cap screws

Fixed clip48

Hex socket head cap screws

Machine board

28.0

 4.2

2
9

.0

Phase magnet installation ②

Phase magnet installation ① Magnetic ring bracket  (Customers prepare by themselves)

connecting rod (Customers prepare 

by themselves)

Machine board

Hex nut

Hex socket head 
cap screws

Hex socket head 
cap screws

Fixed clip

③ Screw fixation ④ Fixed with clips ④ Fixed with clips

Machine board Fixed clip

Fixing screw M5

Sensor fixing pin (provided by customer)

O type sealing ring

Zero area 
21.34

Magnetic ring

Sensor diameter 10mm

Piston rod device

Non-magnetic spacers

Mounting 
plate

Fixing clip (prepared by customer)

26.97mm+0.05lmm/-0.0mm

Cable directly to controller
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Appendix 4: List of accessories for magnetic ring and sensor installation dimension
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Product Selection List

Appendix 1: Signal output information selection

Signal output information selection (5 bits)

□ □ □ □ □

Analog 

output

Current or voltage output Output range reserve Travel direction Transmission method

A:current 1: 4 ～ 20mA      2: 0 ～ 20mA
X

P、Forward

N、Reverse
Default: RS485

V:Voltage 1: 0 ～ 10V   2: 0 ～ 5V   3: 0.5~4.5V

Digital 

output

Output format Data format Baud rate

M:Modbus
R:RTU

A:ASCII

1: 4800     4: 38400

2: 9600     5: 57600

3: 19200   6: 115200

S:SSI
H:Binary

G:Gray code

0: 24-bit binary

1: 25-bit binary

2: 26-bit binary

Appendix 2: Magnetic ring and installation accessories selection

Appendix 3: Installation information selection table

Installation information (2 digits)

□ □ Specification

M E M18x1.5

M F M20x1.5

G 6 Imperial 3/4-16UNF

F X Custom flange

Note: If the measuring range is greater than 1500mm, a 12mm stainless steel measuring rod must be selected.

SDM □□ □ □ - □□□□ □ - □□□□□ - □□ □ □□ - □□□□ □

Electronic 

warehouse 

structure

Rod type Range Accuracy
Signal 

output

Installation 

information

Cable 

length

Install 

accessories

10:Hexagonal 

aluminum

11:square 

aluminum 

20:Round 

stainless steel 

21:Small 

stainless steel

22:Ultra-small 

stainless steel

23:split type

40:Explosion-

proof

S:Ø12Stainless 

steel 

T:Ø10Stainless 

steel

A:T-Type 

aluminum 

housing 

B:Square 

aluminum 

housing

Numbers 

represent  

lengths in 

mm

See 

Appendix 1

See 

Appendix 3

Unit m Magnetic ring 

installation  

accessory 

types, see 

Appendix 2

Special 

customized 

logo
Electrical 

connection 

method, 

D connector 

output

P direct cable 

output

M with digital 

display output

The last letter 

indicates that the 

default is height, and 

E is economical

R
e

se
rve

Magnetic ring type (3 digits) Mounting accessory type (1 digit)

□ □ □ □

Magnetic ring type Number of magnetic rings Reserve

1：Closed magnetic ring 1 (applicable to Ø10 probe rod)

2：Closed magnetic ring 1 (applicable to Ø12 probe rod)

3：Open magnetic ring 1 (applicable to Ø10 probe rod) 

4：Open magnetic ring 1 (applicable to Ø12 probe rod)

A：Open magnetic ring 1 (applicable 

to aluminum molded housing)

B: Vertical installation slider 1

C: Horizontal installation slider 1

D: Vertical installation slider 2

E: Horizontal installation slider 2

X: Fill in X if there is no corresponding magnetic ring (see Appendix 4 for magnetic ring specifications)

1: Install accessory set FM-1 

2: Install accessory set FM-2 

3: Install accessory set FM-3 

A: Install accessory set FM-4

X:  No installation accessories 

See Appendix 4 for accessory structure 

dimensions and Appendix 5 for accessory set 

list

Closed magnetic Magnetic ring bracket

Code 1 Code 2 Material

A: Ø 32.8   

B: Ø 23.9

C: Ø13.5

A: Ø 35   

B: Ø 25.5

C: Ø15

Magnet Code Material

Aluminum alloy

Open magnetic ring Measuring rod holder

Code 1 Code 2 Material

A: Ø 32.8   

B: Ø 23.9

C: Ø13.5

A: Ø 35   

B: Ø 25.5

C: Ø15

Magnet Code Material

Aluminum alloy

Non-magnetic gasket Lock nut

Code 1 Code 2 Material

A: Ø 32.8   

B: Ø 23.9

C: Ø13.5

A: Ø 35   

B: Ø 25.5

C: Ø15

Magnet Code1 Code2 Code3 Material

A: M18×1.5 A: M20×1.5 A: 3/4-16UNF stainless steel

Sensor holder Slider one

Code1 Code2 Code3 Material

A:Ø18.2

(M18×1.5)

A:Ø20.2

(M20×1.5)

A: Ø20.2(3/4-

16UNF)
Magnet

Horizontal rotation 360°

Vertical rotation 18°

Horizontal 

installation

Vertical 

installation
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Closed magnetic Magnetic ring bracket

Material

Aluminum alloy

Open magnetic ring Measuring rod holder

Material Material

Aluminum alloy Aluminum alloy

Continued: Schedule 4

Appendix 5: Sensor accessory kit list

Sensor accessories

Quantity

SDMXXT Serie SDM1X Serie

FM-1 FM-2 FM-3 FM-4

Closed magnetic ring N* - - -

Open magnetic ring - N* N* -

Non-magnetic gasket N* - - -

Special screws

M3×16
4×N* 2×N* 2×N* -

Spring washer 4×N* 2×N* 2×N* -

lock nut - 1 1 -

Sensor holder - 1 1 -

Magnetic ring bracket - 1 1 -

Measuring rod holder - 1 3 -

Fixed slats - 1 3 -

Special screws

M3×10
- 2 6 -

Nut M3 - 2 6 -

Fixed clip - - - 2

Mounting screws

M5*25
- - - 4

Installation nutM5 - - - 4

Notes:

SDMXXT series:

1. When the sensor is used for internal installation in hydraulic cylinders, it is equipped with a closed magnetic ring and the 

accessory group FM-1 is selected.

2. When the displacement sensor is installed externally, it is equipped with an open magnetic ring and the accessory group FM-2 is 

selected (when the measuring range is less than 1000 mm) or FM-3 (when the measuring range is greater than 1500 mm).

3. N* is the number of optional magnetic rings. The sensor can measure up to three position quantities, and the maximum 

number of magnetic rings is 3.

4. The SDM22T series is equipped with 1 M5x10 mounting screw.

SDM1X series:

If you choose the clip-fixed installation method, select FM-4 (when the range is ≤ 500 mm,two fixing clips are provided, and one 

more fixing clip is provided for each 500mm increase in the range).

激光位移传感器

位置检测

角度测量

速度测量

位移测量

液位测量

流量测量

压力测量

温湿度测量

专用传感器

数据采集系统

LVDT 位移传感器

阀芯位置传感器

经济型位移传感器

磁致伸缩位移
传感器

位置检测

角度测量

速度测量

位移测量

液位测量

流量测量

压力测量

温湿度测量

专用传感器

数据采集系统

LVDT 位移传感器

阀芯位置传感器

激光位移传感器

经济型位移传感器

磁致伸缩位移
传感器

Indicates that the ordered product is the SDM20 series high-precision displacement sensor, 20-type electronic compartment, 800 

mm range, 4-20 mA current output, single magnetic ring positive stroke,standard operating voltage 24V DC, installation thread 

metric M18x1.5, direct cable (with 3-meter PVC sheathed cable), closed magnetic ring 1 and installation accessory set FM-1.

Indicates that the ordered product is an SDM10 series external displacement sensor, hexagonal electronic compartment, range of 

800 mm, forward current output 4~20mA, standard working voltage of 24V, aviation plug connection (with 3-meter PVC sheathed 

cable), phase magnet is selected as slider 1(vertical installation type), and the installation accessory set is selected as FM-4 (fixed 

clip installation sensor).

Selection example 1: SDM20T-0800-A1XP-MEP03-1XX1

Selection example 2: SDM10A-0800-A1XP-XXD03-B1XA

Horizontal rotation 360°

Vertical rotation 18°

Vertical 

installation

Horizontal 

installation


