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Abstract

This work aims to discuss the sound radiation mechanism and percussion
sound characteristics of traditional percussion instrument, folk cymbals. The
shell elements are used to construct the finite element model of the cymbal in
free boundary condition for performing modal analysis to obtain theoretical
modal parameters. The experimental modal analysis (EMA) is also conducted
for the cymbal by using the hammer as the roving actuator and the
microphone as the fixed sensor. The frequency response functions (FRFs)
between the sound pressure and force can then be obtained and applied to the
curve fitting software to extract experimental modal parameters, including
natural frequencies, modal damping ratios and mode shapes. Both theoretical
and experimental modal parameters are compared to validate the modal

properties and useful for identifying the generated sound mechanism due to
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the percussion on the cymbal. The percussion sound of folk cymbals is finally
measured in both free boundary and direct impact for two cymbals,
respectively. Results show the dominant sound spectrum is related to those
coming from the circular edge modes. The theoretical analysis and
experimental approaches are presented to calibrate the sound spectrum of

folk cymbals and can be applied to other percussion instruments as well.

Keywords : folk cymbal, modal parameter, modal analysis, natural frequency,

mode shape, sound spectrum.
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