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AUSFÜLLHILFE: BEWEGEN SIE DEN MAUSZEIGER ÜBER DIE ÜBERSCHRIFTEN. AUSFÜHRLICHE HINWEISE:  LEITFADEN MODULBESCHREIBUNG

  
 

Titel of the Elective: Control Systems and Acuatros 

Kennnummer Workload 
 

90 h 

Credits/LP 
 

3 

Studiensemester 
 

3-6 

frequency oft the offer 
 

yearly 

duration 
 

1 Semester 

1 Courses 
 
Control Systems and Actuators 

Language 
 
englisch 

contact time 
 
3 SWS/33,75 h 
 

self-studies 
 
37,5h 
 

 
 

planned group 
size 

20 
 

 
 

2 learning outcomes / competences 
 
Knowledge (1):  After students have completed the module, 
 

 Do you know how the control engineering terms are defined and know the general requirements for control 
engineering? 
 

Understand (2): After students have completed the module, 

 Understand how modeling can be mathematically represented for control engineering systems and processes. 

 Understand what is meant by an open and closed loop and can formulate the control engineering treatment of 
dynamic systems mathematically in the Laplace and time domain. 

 Understand how to design a speed and position controlled system.  
 

Application (3): After students have completed the module, 

 They can carry out stability tests for open and closed control loops 
 

Analyze (4): After students have completed the module, 

 They can analyze the static and dynamic behaviour of a control system in the time and frequency domain, 
determine its characteristic parameters and use them to determine their physical parameters? 

 They can establish and determine mathematical models of differential equations of various controlled systems? 

 They can determine the output behaviour of control loops for different input signals in the time domain, carry 
out the transformation into the Laplace range and analyze the system behaviour? 

 They can design a position controller as well as a cascaded control loop? 

 They can make qualitative statements about the quality of a controlled system, assess control loops and 
evaluate their dynamic behaviour? 

 They can use the Bode diagram to graphically display transmission systems in the frequency domain? 

 They can analyze system behavior based on the Nyquist criterion and calculate the gain factor of the control 
loop using the root locus curve method. 

 They are able to analyze the technical requirements and further develop methods for a controlled system with 
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the techniques they have learned. 
 

3 contents 

 Modelling of drive systems and mechanical transmission elements  

 Laplace transformation: Conversion from time to frequency domain and back transformation 

 Formulation of input and output signals in the Laplace and time domain 

 Behaviour in the time domain - Determination of characteristic and physical characteristic values 

 Pole Zero Placement Diagram 

 Consideration of important transmission elements and determination of transfer functions 

 Block diagrams 

 frequency response, transfer root locus 

 Stability analysis: Hurwitz criterion and limit values  

 Analysis of linear control loops: Nyquist method, frequency response (BODE diagram) and root locus method  

 classical methods of position control technology (P-position / PI-speed control) and optimization 
4 forms of teaching 

lecture 

5 eligibility requirements  
 
Basic knowledge in measurement and control techniques, knowledge in  technical mechanics (statics, dynamics), engineering 
mathematics, natural sciences.  
 

6 types of exam 
 
1 K  
  

7 Using the module 
 
Advanced module (compulsory elective module) Mechanical Engineering in the IEB programme 
 

8 Module Coordinator and full-time lecturer 
 
Module coordinator: Prof. Dr. -Ing. Ketterer 
Officially teaching staff: Prof. Dr. -Ing. Ketterer 

9 Literature 

 

 H. Lutz,    Taschenbuch der Regelungstechnik Verlag Harri Deutsch,  

 W. Wendt  7. Auflage 2007, ISBN 978-3817118076 

 

 O. Föllinger  Regelungstechnik, Hüthig Verlag,  

    5. verbesserte Auflage 1985, ISBN 3-7785-1137-8 

 

 R. Isermann  Identifikation dynamischer Systeme. Springer Verlag; Band I und Band II; 1988. 

 

 R. Isermann  Regelungstechnik Band 1 - 3.  
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    Braunschweig, Wiesbaden: Friedrich Vieweg & Sohn, 1988. 

 

 H. Unbehauen  Regelungstechnik Band 1 - 3.  

    Braunschweig, Wiesbaden: Friedrich Vieweg & Sohn, 1988. 

 

 S. Zacher  Übungsbuch Regelungstechnik, Vieweg + Teubner Verlag, 2010 

 

 
  

 
 


