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Aiming at the examination of the coupled phenomenon of wave propagation from

fluid to solid or solid to fluid, we conducted research to build the theory of wave propagation
phenomenon at the solid-liquid coupled interface by changing the surface state and type of solid. We
predicted the direction of jet formation when bubbles collapse near the solid surface and found
that the impact load vibrates due to the natural frequency of the bubbles. In addition, based on the
theory of thin and thick plates in air, we constructed a theory to predict the vibration
characteristics of plates in contact with fluid, and derived theoretical formulas for transient
response and impact force estimation. Furthermore, the theoretical formula of the free vibration of
the functionally graded material pipe was derived, and the effect on fatigue was evaluated for the
thermal-fluid-structural coupling problem by comparing with numerical simulations.
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