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Abstract

In this study, vibroacoustic coupling between plate vibrations and an internal sound field of a cylindrical
structure with thin end plates, which is subjected to a harmonic point force at one of its ends, is considered. A
natural frequency of the end plates is selected as the forcing frequency, causing the one end plate to vibrate in
high-order mode. The resulting vibroacoustic coupling is then analyzed theoretically and experimentally by
considering the dynamic behavior of the plates and the acoustic characteristics of the internal sound field as
functions of the cylinder length and plate thickness. The theoretical results are validated experimentally through
an excitation experiment using an experimental apparatus that emulates the analytical model. As a result of the
above consideration, the behavior of vibroacoustic coupling is characterized by the distinction with respect to
whether some acoustic modes take part in its phenomena. Moreover, instead of the harmonic excitation, a random
excitation that is close to actual situations is considered in the same experiment. The electricity generation
experiment is also performed by installing piezoelectric elements at each center of both plates. The vibroacoustic
coupling phenomena behave similarly to those of the harmonic excitation in the fundamental vibration
component even if the point force consists of many frequency components, weakened by the other frequency

components.
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