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Overview 

• Electromechanical Energy Conversion 

• Modelling of a PM DC Motor 

• Tutorial Exercises & Homework 

  

• Next Attraction! 



Electromechanical Systems 

• Motor Law: 
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Electromechanical Systems 

• Generator Law: 
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Electromechanical Systems 

• Permanent-Magnet Direct-Current Motor 
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PM DC Motor 

 

     • Graphical Depiction of Construction 
 

     



PM DC Motor 

 

     • Electromagnetic Forces 
 

     



PM DC Motor 

 

     • Cross-Sectional View of a Real Motor 
 

     



PM DC Motor 

• Typical Specifications 
 

     



Electromechanical Systems 

• Electrical Side: 
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PM DC Motor 

• Analysis of Electrical Side: 
 

     

 

 

 
 

                                         (Generator law) 

 

                        Back-emf constant  [Vs/rad] 
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Electromechanical Systems 

• Mechanical Side: 
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PM DC Motor 

• Analysis of Mechanical Side: 
 

     

 

 

 
 

                                           (Motor law) 

 

                        Torque constant  [Nm/A] 
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• Tutorial Exercises 
 

– Analyse the system below. 

 

 

 

 
 

 

• Homework 
 

– Field-controlled DC motor (Burns, pp. 74–75). 

 
 

 

Tutorial Exercises & Homework 
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Conclusion 

• Electromechanical Systems  

– Principles of Electromechanical Energy Conversion 

– Modelling of a PM DC Motor 
 

• Tutorial Exercises & Homework 



• Time Domain Analysis (Burns, Chapter 3) 

 ... 



  

Thank you! 

Any Questions? 




