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Learning Outcomes: 

To provide students with the comprehension of static and dynamic behaviour of the components of a 
mechatronic system. To optimize the integration of various components into the mechatronic system.  
 
Course Organisation Details 

The mechatronic approach to design and construction of machineries.  Overview of energy transfer 
mechanic components and their specific functions. Overview of energy transformation mechanic 
components and their specific functions.  Energy accumulators . Components for mechanic regulation. 

Mechatronic components : actuators, sensors, regulators and control devices . 

Modelling of mechatronic components and mechatronic systems. Fundamental elements composing a 
model. Static and dynamic behaviour of  mechatronic system. Typologies of software simulation tools. 

Finite element simulation. Finite element simulation of mechatronic systems. Structural, thermal, electric, 
magnetic problems and related element types. Finite element approach to solve multyphysics problems 
using “coupled field” elements. 

The finite element simulation ANSYS code. Input data pre-processing, solution and results post-processing, 
performed in “ANSYS Classic” environment. The APDL language to generate parametric finite element 
models organized with codified ANSYS commands. Worked examples concerning simple finite element 
models used to study the static and dynamic behaviour of a mechatronic system.  Design optimization 
performed in “ANSYS Classic” simulation environment.  
 

Assessment hours 

Lectures 50.0 
Practice 10.0 

Laboratory 0.0 
Integrative activities 0.0 

 
References 

R.Nordmann, H. Birkhofer, “Elementi di macchine e meccatronica”, McGraw-Hill, 2006 
 
 
Organization and examinations 

Theoretical frontal lectures and application frontal lectures with presentation and discussion of prototypical   
examples performed by the teacher using ANSYS. Worked examples developed by students working in 
informatic room under teacher supervision to solve simple problems by means of finite element simulation. 
Oral final examination concerning the theoretical program, and solution of simple simulation problems. 
 
Pre-requisites 
None 


