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Engineering Mechanics — Cornerstone of Mechatronics

Engineering Mechanics is the cornerstone of most branches of engineering sciences - e.g.
mechatronical engineering. In general, mechanics is concerned with the study of the motion of material
bodies, whereby not only the motion itself, but also its physical causes are researched. Besides purely
mechanical sources, non-mechanical sources play a pivotal role in mechatronical systems.

In the lecture selected examples illustrating the importance of engineering mechanics for mechatronics
are presented. The examples range from industrial problems such as hot rolling in steel production and
the lateral motion of endless steel belts to oriented basic research on electro-active materials and
structures. Within the industrial problems the link to mechatronics is primarily established through an
accurate simulation, which is yet sufficiently efficient for control engineering, whereas the oriented basic
research is intrinsically related to mechatronics due to multi-physics coupling. Within the example
problems, we discuss the physical behavior of the mechanical structures, hint at their mathematical
description and sketch their efficient numerical simulation.
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