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Mechatronics Training Curriculum 

www.mechatronics-academy.nl 

* Design Principles, Applied Optics, 

Electronics for non-electrical engineers, 

System Architecture, Soft skills for 

technology professionals,  é 

Mechatronics System Design ï part 1 (5 days) 

Mechatronics System Design ï part 2 (5 days) 
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Mechatronics Training 

December 31, 2009 Philips decided to stop all its training activities, which were 

carried out by the Philips Centre for Technical Training (CTT), and all training 

programs were transferred to external parties.  

 

Currently, all former Philips trainings (and more) are offered to the market 

under the umbrella of The High Tech Institute (www.hightechinstitute.nl).  

 

Content partner for all Mechatronics courses is Mechatronics Academy B.V. 

(www.mechatronics-academy.nl) which is set-up and supervised by : 

 

Professor Dr.ir. Jan van Eijk 

Professor Dr.ir. Maarten Steinbuch 

Dr.ir. Adrian Rankers 
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Mechatronics System Design 
part 1 

Day/Module Topic Presenter 

1a Introduction Jan van Eijk 

1b Basic Modelling Adrian Rankers 

2a Basic Control Michiel Vervoordeldonk 

2b Design Principles Raymond Lafarre 

3a Motor Selection Rik van der Burg 

3b Humanwareï1  Jaco Friedrich / Adrian Rankers 

4a Sensors & Metrology Adrian Rankers 

4b 4th Order System Michiel Vervoordeldonk 

5a (Industrial) Digital Control Rik van der Burg 

5b Course Project Jan van Eijk 
* sequence of modules might be adapted depending on availability of trainers 
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Mechatronics System Design 
part 2 

Day/Module Topic Presenter 

6a CD-case / Dynamics/ Modes Jan van Eijk / Adrian Rankers 

6b Exercise Modelling (20sim) Adrian Rankers / Jan van Eijk 

7a Applied Linear Motor Design Rob Munnig Schmidt 

7b Electronics &  Amplifiers Rob Munnig Schmidt 

8a Control System Architecture Rik van der Burg 

8b Humanwareï2  Jaco Friedrich / Adrian Rankers 

9a Metrology / Thermal Design Theo Ruijl 

9b Control Design Experiments Michiel Vervoordeldonk 

10a Software in Mechatronics Pieter Jan van Bommel 

10b Case Waferstepper/scanner Jan van Eijk 
* sequence of modules might be adapted depending on availability of trainers 
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Day 1a: Introduction 

Introduction 

Historical Background 

Essence of Mechatronics 

Deriving Servo Specifications 

Introduction Wide Format Printer Case 
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Day 1b: Basic Modelling 

What, Why, How ? 

Time response single mass-spring system 

Modelling of a complete system 

Building blocks, reduction, equivalent properties 

Frequency domain 
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Day 2a: Basic Control 

Introduction 

Kp/Kv controller 

FRF, Bode, Nyquist 

Stability 

(Process) Sensivity 

Open Loop / Closed Loop 

Specs => Bandwidth 
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Day 2b: Design Principles 

 Degrees of freedom 

Why ?  

How ? 

Manipulators ? 

 Supports 

 Stiffness 

 Influence on stiffness by gear/transmission ratios  

 Virtual play,  

 Hysteresis by friction   

 Influance on accuracies by disturbances 
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Day 3a: Motor Selection 

Servo motors / Basic operation 

Commutation 

Lorentz motor 

Torque speed curve 

Voltage vs. current control 

Thermal behaviour 

Limits 

Motor selection 

Case 
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Day 3b: Humanware-1 

Introduction / Importance of teamwork 

Good communcation starts with listening 

The ñartò of giving feedback 

Conclusion 
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Day 4a: Fourth Order System 

Summary basic control 

Stability criterion 

4th order system 

Implications for control 
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Day 4b: Metrology 

What is measuring ? 

Properties of the sensor (system) 

Basic statistics 

Position measurement devices 

Capacitive sensors 

Optical proximity sensing 

Incremental optical sensing 

é. 

Position measurement on system level 
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Day 5a: Digital Control 

Introduction 

Digital control loop 

Quantization 

Encoder 

ADC 

Digital to analog conversion (DAC) 

Sample frequency and calculation delay 

Setpoint generation and feedforward 
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Day 5b: Course Project 

Wide Format Printer case 

Explanation during introduction (day 1a) 

Participants work in 3-4 groups on improvements 

Flip-over presentation of results 

 

 



Mechatronics System Design (part 1 and part 2) - Overview 

Adrian M. Rankers 

 

Day 6a: CD-case / Dynamics / Modes 

 Compact Disc Player Case 

Some Historical Background 

Optical Metrology for Sensing 

Actuator Principle 

 Dynamics made simple 

Simple mass sprint system 

Modal description &  mode shapes 

 Three fundamental dynamics issues incl. Do's & Don'ts 

Internal actuator flexibility 

Flexibility of guiding system 

Non-óRigidô foundation 
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Day 6b: Exercise Modelling (20Sim) 

 Basic modelling of PiD controlled motion device 

 Basics of 20-Sim as modelling tool 

 Tuning of PiD 

Requirements => bandwidth 

Stability margins 

 Effect of dynamics 
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Day 7a: Applied Linear Motor Design 

 Introduction & Application Examples 

 Classification of Motors 

 Design Criteria 

 Basic Properties 

 Short-Range Systems 

 Long-Range Systems 

 Case Study 

 


