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ABSTRACT

The bell plate is a percussion instrument made of
stainless steel. A series of bell plates with different
musical scales have been developed, and all of them have
2 times or 3 times harmonics design. In order to conduct
design analysis quickly, this paper uses the Graphical User
Interface (GUI) of MATLAB to develop an automatic
analysis program, and combines ANSYS finite element
analysis (FEA) software to perform modal analysis and
harmonic response analysis on the bell plate. Firstly, the
basic structure of the bell plate and the correlation
between its percussion sound characteristics and vibration
modes are explained. In order to design and analyze the
bell plate, it is necessary to conduct modal analysis to
obtain the vibration modes of the structure, including
natural frequencies and mode shapes. In addition,
harmonic response analysis is also required to obtain the
frequency response function of the structure. In response
to the design and analysis requirements of the shape and
size of the bell plate, the GUI of the vibration analysis
automation program was planned and developed. Through
the GUI, one can set the geometric dimensions, material
parameters, FEA analysis options, etc. of the bell plate,
and write it into the operation execution file of the
ANSYS software in a parameterized manner. One can
complete the vibration analysis of the bell plate without
opening the ANSYS analysis software. In the program
module, arbitrary design changes can be made according
to different needs. This paper analyzes the structure of the
F4 scale bell plate by using the automatic program module,
and compares and verifies it with the experimental results.
Results show that the program module can successfully
and quickly complete the modal analysis and harmonic
response analysis automatically. This procedure can be
applied to the design modification of the bell plate in the
future.

Keywords: bell plate, finite element analysis, modal

analysis, harmonic response analysis,
automation  program, Graphical User
Interface (GUI)
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