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Abstract

Disc-like structures are common in engineering
applications or percussion instruments. To study disc
vibration, engineer requires background knowledge,
such as computer aided design (CAD), computer aided
engineering (CAE) and experimental modal analysis
(EMA). This work uses MATLAB to develop graphical
user interface (GUI) module and integrate CAE
software to perform modal analysis for disc structures.
The disc can be arbitrary dimensions with different
material models for isotropic and orthotropic. The GUI
module is easily operated to set up input variables and
carry out automatic modal analysis to obtain modal
parameters, including natural frequencies and
displacement mode shapes. The developed GUI is
verified by examining two case studies. One is the
circular thin plate in free boundary as well as the fixed.
Modal solution is compared to theoretical formula with
good agreement. The other is the crotale which is a two
layer disc with different thickness and a kind of
percussion instrument. Results show the GUI can
effectively and efficiently obtain modal parameters that
agree well with those from EMA. The GUI module is
suitable for analyzing arbitrary dimensions of disc
structures. With the GUI module, engineer can cut down
the effort in constructing finite element model and
post-processing for reporting. The module can be used
in vibration teaching and practical design modification
analysis for disc structures.
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