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Development of an Electrical Kart for Education 

of Systems Engineering in Mechatronics 

Rolf Roskam 

Systems Engineering 

Ref: Vasic, V., Lazarevic, M.  

Industrial Guideline for Mechatronics Product Design 

Master Course 

Systems Engineering 

Modules (10 ECTS) 

• Mathematics 

• Design of complex system, 

• Management of systems engineering, 

• Systems simulation, 

• RCP and testing, 

• Applied system design 

+ Master Thesis (30 ECTS) 
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Sub-System Analysis 
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Steering Angle Sensor

Motor Controller

Battery and Management

Throttle and Brake Sensor Vehicle Controller (RCP MABx)

Yaw Rate and 

Acceleration Sensor

Motor

Mechanical Design 

Mounting for electrical motor 
Bearing of axis 

Strengthing of the structure 

Mounting for throttle, brake and 

steering angle sensors 

Electrical Design  
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Electrical Design  
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Industry motor controller 

Type ACD4805 

Voltage 48V 

Current (2min) 175A 

Current (60min) 75A 

Switching freq. 8kHz 

Ostfalia motor controller 

Voltage 48V 

Current (pulse) 600A 

Current  300A 

Switching freq. 32 kHz 

Ostfalia Motor Controller  
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Electrical Design  

 

Temperature sensors 

Battery cells (3,7V) with voltage balancing Battery 

Management 

Results 

Video 

Outlook 
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Motor controller 

Battery and management 

Motor 

Vehical controller 

sensor simulation 

Servomotor load Brake resistor 

Servo Controller 

Lenze 9400 

Conclusion 

• Need for Education in Systems Engineering 

 

• Master Systems Engineering – Modules / Applied System Design 

 

• System Analysis by Modelling and Simulation of the Electrical Kart 

 

• Mechanical and Electrical Design of the Kart  

 

• Results 

 

• Outlook HiL Test Bench 

Thank You for Your Attention. 


