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Abstract

Tuning forks are widely used in medical treatment
and calibration of musical instruments, and the geometry
and material parameters of their structures are important
parameters that affect vibration characteristics. This
paper mainly focuses on the tuning fork with a pitch
frequency of 440 Hz, and conducts model verification of
the tuning fork structure through Finite Element Analysis
(FEA) and Experimental Modal Analysis (EMA). Firstly,
the finite element model of the tuning fork is constructed
using computer-aided engineering (CAE) software, and
the modal analysis is carried out to obtain the theoretical
modal parameters, including natural frequency and mode
shape, and harmonic response analysis is to obtain
frequency response function. At the same time, the
experimental modal parameters of the tuning fork
structure are measured by EMA, including natural
frequency, mode shape and modal damping ratio, and the
experiment and analysis are compared and verified.
Results show that the modal parameters of the finite
element analysis and the experiment correspond to each
other, which confirms that the analysis model of the
tuning fork structure is equivalent to the actual structure
and proves that the experiment is highly reliable. The
experimental process and analysis method proposed in
this paper can be applied to other percussion instruments
for research, development and design in the future.

Keywords : Tuning fork, vibration analysis, model
verification, finite element analysis
(FEA), experimental modal analysis
(EMA)
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