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Topic 3  

Introduction to sensor in mechatronics
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6 Task Checking



Author：Gao Haihua2023/6/16 Page 3

6



Author：Gao Haihua2023/6/16 Page 4

6

Technically, a sensor is a converter that converts physical signals, such as temperature, 

distance, or pressure into other signals, which makes it easier to make evaluations. This 

signal is usually an electronic signal, such as electricity Voltage, current, impedance, or 

oscillation frequency.
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6 Sensors are used in the field of automation because they:

• In automation systems, errors such as tool damage can be signaled in advance. 

• Locate the source of errors. 

• Detection of wear tools. 

• Provides measured values that can be continuously improved by control and regulation. 

• For automated quality control. 

• Monitor material management and assist in the automation of material flows. 

• Product identification, which is the essence of automation. 

• Signals of danger in the workpiece, e.g. increased contamination. 

• Provide a more user-friendly working environment, such as monotonous and fatigued 

visual monitoring work, in hazardous environments monitoring and measurement work.
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6 Sensor classification

Geometric values
Position, distance, length, stroke, tension, slope, speed, acceleration, rotation

Rotation angle, rotation of the workpiece

Force-dependent properties Force, weight, pressure, torque and mechanical efficiency

Material Quantity Flow and filling degree of gaseous, liquid and solid materials

Heat and temperature

The amount of photoelectric 

radiation evaluated

Radiant current, radiant energy, radiant intensity, emissivity, and brightness, such as luminous 

energy

Quantity, luminous intensity, luminous rate. However, this category includes image processing 

for all systems

Sonic characteristics Sound pressure, sound energy, sound level, and sound frequency

Electromagnetic quantities

General electronic identification components are based on voltage, current and electrical 

energy. These elements are also packaged

Including in the field of electronic and electromagnetic quantities. The latter  is limited by 

wavelengths greater than -3 m10

High-energy radiation

X-ray radiation, gamma radiation. High energy radiation due to wavelengths less than 10-10 m

and be restricted. Particle radiation sensors such as electrons, alpha  particles, elementary 

particles, and nuclear fragments

Chemical substances Gas, ion, water, dew and freezing point sensors

Physical Material Attributes Mechanical, electronic, photoelectric, thermal and acoustic properties

Object and form recognition

This category generally includes sensor systems, such as optoelectronic characteristic readers, 

obstacle code readers, electromagnetic strip readers, and image processing systems, which 

also includes a previous category, but as a separate group due to their application areas
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6 Sensor signals

Typically, a sensor converts a physical value into an electronic signal. The sensor 

can be based on the class of the output signal .

Types are divided into binary signals, also known as switching signals, and 

analog sensors. 
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6 Binary sensors 

Binary sensors generate only two different output signals, such as the switching state "on" 

and "off". different values of physical variables can cause the sensor to transition from one 

switching state to another; This switch value usually set. In many cases, the switching points 

of the characteristic curves are different. At two switching points or the difference between the 

critical values is the hysteresis. In many applications, hysteresis is advantageous because of 

closed-loop control

It reduces the switching frequency and improves system stability.
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6 Analog sensors

Analog sensors generate an electronic signal that constantly changes according to 

changes in physical values. 

This one Correlation is not linear, whereas binary sensors always show actual 

changes in physical values. 

Analog sensing device provides more information than the binary sensor; But signal 

processing is a bit more expensive.
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6 Normal sensors

                                       

Non-contact type

•Magnetic induction proximity switch： Used for 

detecting magnetic fields               

•inductive sensor：      used for detecting metal   

•Capacitive sensor：    Used to detect any object

•Optical sensor： Used to detect any object

reed 

switches
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6 Discrete industries / Factory automation
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6 Application capabilities of the sensor

Product count Measure the rotational speed
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6 Application capabilities of the sensor

Detect materials Define the direction
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6 Application capabilities of the sensor

Monitor liquid levelsTool monitoring



Author：Gao Haihua2023/6/16 Page 17

6 Application capabilities of the sensor

Distance monitoring Speed measurement
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6 Application capabilities of the sensor

Detection of workpiece thickness Automotive wheel inspection
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6 Application capabilities of the sensor

Detect liquid level Classify according to height
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6 Application capabilities of the sensor

Control the lifting device Detects tension
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6 Application capabilities of the sensor

Classification according to the height of the stack
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6 Electro-mechanical switches
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Monitoring of doors Brake switch
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Double-acting cylinder end position sensor
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6

circuit

Electromagnetic proximity sensors:

Reed type
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Sensing range

"Cylinder sensor"

Note;

60mmCylinder-to-cylinder spacing 
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The sensor is activatedThe sensor is not activated

Applied to cylinder end-position detection



Author：Gao Haihua2023/6/16 Page 29

6

Detection of speed and direction of rotation
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6 Inductive sensors

Note: Only materials with 

electrical conductivity can 

be detected with it

The detection distance is the farthest 250mm

The effect of different materials on the detection distance
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6 Graph symbols
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6 Detecting the speed of a gear
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6 Sensing the position of a valve slide
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6 Inspecting food tins
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6 Sorting washers
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6 Measuring the thickness of steel discs
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6 Sorting flat seals
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6 Controlling a dip at a belt tensioner
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6 Monitoring an electrically operated gate
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6 Feeding crown caps
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6 Sorting workpieces
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6 Monitoring fill levels
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6 Monitoring material feed at a press
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6 Discrete industries sensors

Optic sensor
Inductive 

sensor

Capacitive 

sensor 

Magnetic 

sensor

Electro-

mechanical 

switches
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6 Process industries / Process automation
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6 Process industries / Process automation

Branches of process

automation

Fascinating

• water supply and

wastewater disposal

• food processing

industry

• the bulk goods industry

• chemicals and 

petrochemicals

• biotechnology and

pharmaceuticals

• Paper, a.s.o.
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New learning system –

MPS PA complete 

system

Here is our new learning 
system for the process 
industry and closed loop 
control:

4 work stations:

• Filtration

• Mixing

• Reactor

• Bottling
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Our solution – MPS PA 

single work stations

Filtration work station

Float switch

(Check if the water 

tank overflows)

Capacitive sensor

(Upper and lower limits 

of water tank)

Liquid level monitoring
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Float limit switch sensor: installed inside the water 

tank wall

• Depending on the installation height, the float switch can be 

used both during the process of water level rise and during 

the process of water level decrease

• The sensor outputs a 24V switching value, which is 

introduced into the input port of the workstation I/O board

• Convenient disassembly and assembly
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• Two capacitive sensors located behind the low water 

tank can monitor the water level. The position of the 

sensor fixed on the aluminum profile can be adjusted

• Sensors detect water level through the water tank wall

• The sensor outputs a 24V switching value and is 

introduced into the input port of the workstation I/O 

board

Capacitive sensor: detects liquid level through the 

water tank
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• The sensor outputs a 24V switching signal, which is 

introduced into the input port of the workstation I/O 

port

• The switch is connected to the control circuit through a 

safety relay, and automatically cuts off the power 

supply of the water pump when the water level 

exceeds the upper limit

• Encapsulated with transparent material, with visible 

internal coils

Float limit switch placed on top of water tank
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Our solution – MPS PA 

single work stations

Open and closed loop

control of different typical

process values: 

Pressure control.
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Our solution – MPS PA 

single work stations

Master different and 

complex technology.

Process technology like:

Filtration and waste 

water recycling

EN ISO 10 628  und DIN 19227-1

“PID” “Piping and Instrumentation Diagram
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Our solution – MPS PA 

single work stations

Mixing work station

Flow control system

Flow sensor with impeller

Flow sensor with floating ball
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Open and closed loop 

control of different typical 

process values: 

Flow-rate control,

Our solution – MPS PA 

single work stations

• The photoelectric blade sensor can measure the 

flow rate

• Frequency signal

0.3-9.0 l/min 40-1200Hz                       

• Signal amplitude    0~24 V DC

sent to PLC Fast counter input port 

• Power supply range  8-24V DC

• Frequency to voltage converter 

0-1000 Hz 0 – 10 V DC
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Our solution – MPS PA 

single work stations

Master different and 

complex technology.

Process technology like:

Mixing of raw materials,

EN ISO 10 628  und DIN 19227-1

“PID” “Piping and Instrumentation Diagram
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Our solution – MPS PA 

single work stations

Reactor work station
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Our solution – MPS PA 

single work stations

Open and closed loop 

control of various typical 

process values: 

Temperature control

• PT100 sensor

Platinum resistance thermometer, replaceable 

thermistor

• measuring range-50 °C 到 +150 °C
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Our solution – MPS PA 

single work stations

Master different and 

complex technology.

Process technology like:

Tempering

EN ISO 10 628  und DIN 19227-1

“PID” “Piping and Instrumentation Diagram
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Our solution – MPS PA 

single work stations

Bottling work station
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Our solution – MPS PA 

single work stations

Open and closed loop

control of different typical

process values: 

Level control
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Ultrasonic sensors

• Detection range 50-300 mm corresponds to standard current signal 4-20 

mA

• The sensor detects the distance from the liquid surface, and the signal 

characteristic curve shows a decreasing curve (i.e. negative slope, the 

larger the distance, the smaller the current signal)

• The blind spot detection is within 50 mm, and the signal is invalid within 

this range

• Current to voltage conversion

4-20 mA 0-10 DC

ultrasonic sensor： Continuous measurement of liquid level

Ultrasonic sensors

• Detection range 50-300 mm corresponds to standard current signal 4-20 

mA

• The sensor detects the distance from the liquid surface, and the signal 

characteristic curve shows a decreasing curve (i.e. negative slope, the 

larger the distance, the smaller the current signal)

• The blind spot detection is within 50 mm, and the signal is invalid within 

this range

• Current to voltage conversion

4-20 mA      0-10 DC
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The negative slope characteristic curve of the ultrasonic sensor (because the liquid 

level is opposite to the distance), which is linear

ultrasonic sensor： Continuous measurement of liquid level
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Our solution – MPS PA 

single work stations

Master different and 

complex technology.

Process technology like: 

Dosing and bottling

EN ISO 10 628  und DIN 19227-1

“PID” “Piping and Instrumentation Diagram
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6 Process industries sensors

Pressure 

sensor
Flow sensor

Temperature 

sensor

--------

Ultrasonic 

sensor Float limit

switch
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Thank You ！
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