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Sound Characteristics and Design Analysis of the Metallophone Bar with Chord
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Abstract

This work performs the percussion sound measurement and characteristic study on two
types of metallophone bars with C chord sound. Both the aluminum and stainless steel
materials are, respectively, applied to produce the metallophone bars. The microphone is
used as the sensor to measure the percussion sound spectrum and identify the peak resonant
frequencies so as to discuss the sound characteristics while the bar is struck at different
locations. Different striking tools are also evaluated for selecting the proper one to generate
the chord sound. Finally, the finite element analysis is adopted to perform geometry
modification. Results show that the thickness and the scaled shape of the bar alter the bar
natural frequencies in a scale relation. This work establishes the design guidelines for the C
chord metallophones and also validates the analytical approach that will be beneficial to the
design of other types of chord metallophone bars.

Keywords: metallophone, shape design, natural frequency, sound spectrum
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