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Sound and Vibration Correlation Study of the
Copper Gong with Oval Navel
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Abstract

This work aims to discuss the sound characteristics correlated to the structural
vibration modes of the copper gong with oval navel. First, the finite element (FE) model of
the copper gong in free boundary is constructed to perform theoretical modal analysis so
as to determine the modal parameters, including natural frequencies and corresponding
mode shapes. Also, the microphone is used to measure the percussion sound response of
the copper gong. The sound frequency spectrum can then be obtained and revealed peak
frequencies that are related to structural vibration modal frequencies for certain types of
structural modes. Base on the identified measured peak frequencies the FE model can be
adjusted to fit the structural modal frequencies with the experimental measurement.
Furthermore, the harmonic response analysis of the copper gong is also performed to
obtain the frequency response function (FRF) similar to the practical percussion process.
Results show that the FRF is highly correlated to the sound spectrum and can be
reasonably interpreted. Therefore, the FE model can be validated for the correctness of
analysis. The analysis technique in obtaining the modal properties of a gong can be
beneficial to the design and manufacturing of hand-made gongs. In particular, the analysis
will help to reduce the trial-and-error procedure in producing the gongs. The
methodology can also be applied to other percussion instruments as well.
Keywords: gong, finite element analysis, natural frequencies, vibration mode, sound
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