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This paper proposes the numerical analysis method of the nonstationary response of acoustical-structural
coupling systems. The acoustical analysis is formulated by the Boundary Element Method based on the
hyper-singular boundary integral equation. The structural analysis is formulated by the Finite Element
Method using the triangular thin plate element. Those fundamental equations are coupled by using the force
equilibrium and the flux continuity conditions in the Laplace transformed domain, and the time history of
nonstationary responses is obtained by the numerical inverse Laplace transform. The validity of the proposed
method is examined in comparison with an analytical result and besides by conducting the experiments of
nonstationary excitation of thin plates installed in the rectangular acoustic tube which is excited by a
sinusoidal sound pressure from the planewave-driving type speaker. Finally, a few numerical calculation
examples are shown. Those analyses deal with the flexible straight and L-shaped acoustic tubes which are
exited by the sinusoidal pressure generated at the one end of acoustic tubes.
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Fig. 1: Model of coupling systems
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Fig. 3: Analytical model
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Fig. 4: Comparisons of results
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Fig. 7: Comparisons of results(1lst)
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