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Vibration and sound correlation study for a metal bar of metalophone
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Abstract

This work presents both analytical and experimental analysis on the vibration
characteristics of a metal bar of metalophone as well as sound spectrum measurement. First,
the finite element model for the metal bar is constructed to perform modal analysis so as to
obtain natural frequencies and mode shapes. Next, the metal bar is also carried out the
experimental modal testing to experimentally determine its modal parameters. Base on the
experimental modal data, the finite element model can be validated and useful for the
prediction of vibration modes. This work also measures the sound spectra of the metal bar
after struck to find its fundamental frequency of sound and compare to its vibration modes.
The sound of metal bar can be correlated to the vibration modes and strongly dominated by
the first mode of vibration. The effect of different materials of sticks hitting on the metal bar
is investigated. Results slow harder tips induce higher frequency modes strongly. The
common used stick is softer so that the first mode of vibration can be properly excited to
produce the fundamental frequency of sound. The effect of different hitting locations is also
presented. The closer to the center of metal bar can more dominately excite the first
vibration mode and produce the desired sound frequency. This paper combines the
theoretical and experimental vibration analysis to quantify the sound characteristics of the
metal bar of metalophone and will be beneficial to percussion instrument study.
Keywords : metalophone, finite element analysis, experimental modal analysis, model
verification, sound spectrum.
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