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Experimental Modal Analysis and
Model Verification of a Xylophone Bar

Bor-Tsuen Wang®*, Wei-Ting Liao?,
Professor
Graduate student
Department of Mechanical Engineering
National Pingtung University of Science and
Technology

ABSTRACT

This work presents the experimental modal analysis
(EMA) of a xylophone bar and the model verification of
its analytical model. First, the finite element (FE) model
for the xylophone bar is constructed to perform theoretical
modal analysis (TMA) in order to obtain the natural
frequencies and mode shapes. EMA is then carried out for
the xylophone bar. In experiments, the impact hammer is
used as the actuator, and the accelerometer and
microphone are, respectively, used as the sensors. The
experimental modal parameters, including natural
frequencies, damping ratios and mode shapes can be
determined. According to the experimental data, the FE
model can be updated to validate the material properties of
the xylophone bar. Results show that both TMA and EMA
results match very well, and thus the FE model for the
xylophone bar is verified successfully. Also, both the
accelerometer and microphone applied for EMA results
reveal very good agreement in terms of natural frequencies
and mode shapes. The use of microphone as the sensor for
EMA is feasible. The analytical and experimental
approaches can be useful for the vibration characteristics
study of percussion instruments.
Keywords: xylophone bar, finite element analysis,
experimental modal analysis, model verification.
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