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(A concise, easy?to?read guide for students and pro

1. What Is Mechatronics?

Aspect Definition

Origin Coined in the 1960s (Japan) to describe the integration of mechanical, electrical,
electronic, and computer engineering.

Goal Create smarter, more adaptable machines by combining hardware and software in a
seamless system.

Key : . .

dea “Mechanical + Electronics + Control = Mechatronics.”

2. Why Mechatronics Matters in Industry

Higher productivity — Faster cycle times, less downtime.

Flexibility — One platform can perform multiple tasks (re?tooling by software).
Energy efficiency — Precise control reduces waste and power consumption.
Improved quality — Real?time monitoring and feedback maintain tight tolerances.
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Safety — Integrated sensors and controllers can detect hazards and stop motion instantly.

3. Core Components of an Industrial Mechatronic System

Component Typical Elements Function in the System
Mechanical Sub?  Frames, gears, actuators (hydraulic, Provides the physical motion
system pneumatic, electric), robots, conveyors and load?handling capability.

o ) Convert physical quantities
Sensors & Proximity sensors, encoders, strain gauges, . , ,
o into electrical signals for
Transducers temperature probes, vision systems o
monitoring.
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Component Typical Elements Function in the System

Servo motors,];@}@h]%,l I@a@y

Actuators & Drives actuators, VFDs (Variable Frequency

Convert electrical commands

) into controlled motion or force.
Drives)

. ) _ Manage and condition
Electronics & Power supplies, converters, motor drivers, _
, ) . power/signals for the rest of
Power Electronics signal conditioners
the system.

PLCs (Programmable Logic Controllers), _
. Execute algorithms that
PACs (Programmable Automation

Control Hardware ) _ _ decide how actuators should

Controllers), micro?controllers, industrial

respond to sensor data.

PCs

Ladder logic, Structured Text, C/C++, Provide the logical decision?
Software & N : . .

o MATLAB/Simulink, HMI/SCADA, fieldbus = making, user interface, and

Communication _

(Profibus, EtherCAT, CANopen) networked data exchange.

4. Typical Industrial Mechatronic Applications

Application Mechatronic Elements Involved Benefits

_ Servo drives, encoders, PLC/PC High precision, repeatability, flexible
Robotic arms o .
controller, vision sensors tooling.

_ Linear motors, spindle speed drives, Accurate machining, rapid change?
CNC machines

PLC, HMI over, automated tool compensation.
) Lidar/vision sensors, motor drives, )
Automated guided _ Autonomous material transport,
) embedded controller, wireless
vehicles (AGVs) . reduced labor.
networking
Variable speed drives, load cells, Adaptive speed control, predictive
Smart conveyors _
PLC, loT gateway maintenance.
) _ Pneumatic actuators, barcode High throughput, quick product
Packaging lines
scanners, PLC, SCADA change?over.

5. System Design Workflow
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1. Define functional requiremen.tls
echnology
o Desired speed, load, accuracy, environmental conditions.
2. Select mechanical architecture
o Choose frame, transmission, actuator type (hydraulic vs. electric).

3. Choose sensors & actuators

o Match sensor range/resolution to control needs; select motor torque and speed
ratings.
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