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Integration of Finite Element Analysis

and Vibration Testing Kits for Virtual

Reality and Demonstration Teaching in
Vibration
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ABSTRACT

Structural vibration is an important engineering issue
and very much of concern. The teaching on structural
vibration generally involves engineering mathematics and
is difficult to show the vibration phenomenon. This work
aims to use the vibration testing kits for vibration
demonstration and to integrate the finite element analysis
(FEA) for theoretical study on structural modal analysis.
Different test specimens with different geometry and sizes
are used to carry out the resonant test to show the vibration
mode shapes for the specimens. The finite element models
of the specimens by different modeling techniques are also
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shown and performed modal analysis to obtain structural

natural frequencies and mode shapes. Both the virtual

reality video for mode shape animation from FEA results

and the practical structural mode shapes observation are,

respectively, demonstrated to correlate the theoretical

analysis and practical experiments. This work illustrates

the computer aided tool by FEA for vibration teaching as

well as the demonstration of vibration mode shape by the

portable vibration testing kits. The virtual reality

animation video and the practical observation of mode

shape for different geometry specimens due to structural

resonances can be helpful in vibration teaching.

Keywords: vibration, Portable Shaker Demo Kit (PSDK),

Finite Element Analysis (FEA), natural frequency
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