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Shape Design of Metalophone Base on Percussion Sound
Characteristics
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Abstract

This work aims to design the geometry of metalophone that can produce harmonic
chord sound. First, a literature review is conducted to understand the structural sound
radiation of a metalophone that is highly correlated to the structural vibration modes.
Next, a design analysis procedure is developed to perform shape design of the
metalophone base on target frequency combinations. This work adopts the Bezier spline
technique to generate the curve boundary of the metalophone by optimizing the control
points, and the finite element model of the metalophone can then be constructed
accordingly. The modal analysis on the metalophone is carried out to determine its natural
frequencies and corresponding mode shapes. Particularly, we can evaluate the sound
radiation characteristics from the metalophone mode shapes. By repeating the geometry
redesign and modal analysis of the metalophone, its optimum shape can be obtained to
have the desired modal frequency ratios that can meet the target harmonic frequencies.
Results show that the designed shape of the metalophone can produce the harmonic chord
sound. The developed methodology can be applied to design different harmonic chords of
metalophones.

Keywords: metalophone, shape design, harmonic chord, sound radiation, vibration mode
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