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Discussions on Vibration Characteristics and Percussion Sound of Finger
Cymbals
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Abstract

A pair of finger cymbals is played by hanging them horizontally and gently striking the
outer edge of cymbals together. The percussion sound reveals sharp and clear. This work aims
to study the vibration and sound characteristics of finger cymbal. First, the sound
measurement program is used to measure the percussion sound of small cymbals. Single
cymbal is struck by different stick heads to produce the percussion sound that is measured to
record the time domain response and analyzed by fast Fourier transform (FFT) to obtain the
frequency spectrum. The peak amplitudes of frequency contents can be identified for the
fundamental frequency and overtone. The impact sound between two cymbals is also studied.
The finite element (FE) model for the finger cymbal is then constructed to perform modal
analysis so as to obtain natural frequencies and their corresponding mode shapes. Base on the
measured resonant frequencies from the sound measurement, the FE model can be updated to
be equivalent to the real structure for model verification. The vibration characteristics can be
identified from finite element analysis (FEA) and shown the relation between the percussion
sound and vibration modes. This work shows the application of model verification by FEA
and sound measurement to identify the vibration characteristics of finger cymbal and correlate
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to its percussion sound .The analgfical approach can be applied to other musical instrument as
well.
Keywords : finger cymbal, percussion sound, natural frequency, mode shape
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