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Abstract: In this research, we study the propagation of longitudinal and transverse waves through a metal rod
including a liquid layer using computational and experimental analyses. The propagation characteristics of
longitudinal and transverse waves obtained by the computational and experimental analyses were consistent
with the wave propagation theory for both cases, that is, the homogeneous metal rod and the metal rod
including a liquid layer. The fluid-structure interaction modeling technique developed for the computational
wave propagation analysis in this research can be applied to the more complex structures including solid -
liquid interfaces.
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Fig. 1 Schematic of wave propagation analysis
model : (a) solid bar, (b) solid bar
including liquid layer
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Fig. 2 Analysis model of solid bar including liquid
layer
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Fig. 3 Analysis of the longitudinal wave propagation
through the solid bar
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Fig. 4 Analysis of the transverse wave propagation
through the solid bar
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Fig. 5 Simulation of the wave propagation through
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Fig. 6 Analysis of the longitudinal wave propagation
through the solid bar including liquid layer
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Fig. 7 Observation of the longitudinal wave propagation
at the left (position 2) and right position(position
3) of the liquid layer
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Fig. 8 Analysis of the transverse wave propagation
through the solid bar including liquid layer
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Fig. 10 Experimental set-up of the wave propagation
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