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Mode Verification and Percussion Sound
Characteristics of Steel Chime
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Abstract

Chimes are made of stone a kind of ancient
percussion instrument found in China and Korea. The
basic shape of chime is the L plate with the geometry
characteristics forming an angle between the long and
short legs. This work applies finite element analysis (FEA)
to build the parametric geometry model considering the
change of material from stone to steel and to perform
theoretical modal analysis (TMA) so as to obtain the steel
chime’s natural frequencies and mode shapes. A set of
geometry parameters is chosen to manufacture for the
chime. Experimental modal analysis (EMA) by using the
impact hammer as the exciter and the microphone as the
sensor is conducted on the steel chime. The frequency
response function can be measured and used to extract
experimental modal parameters of the steel chime. By the
comparison between theoretical and experimental modal
parameters, the analytical FE model can be updated and
equivalent to the real steel chime; therefore, the FE model
can be adopted for design analysis in obtaining special
sound effect of steel chimes. This work also examines the
percussion sound response of the steel chime by different
hardness of mallets to study the relationship between the
percussion sound tonality and structural vibration
characteristics. This work layouts the design and
experimental approaches that will be useful in developing
percussion instrument.

Keywords: stone chime, steel chime, finite element
analysis, percussion instrument, model verification, sound
characteristics



