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Analytical Study on the Free Vibration of Two Rectangular Plates Coupled with Fluid

Gye-Hyoung Yoo '(Graduate School Chonbuk Univ.), Kyeong-Hoon Jeong "(KAERI),
and Seong-Cheol Lee” (Chonbuk Univ. RIIT)

ABSTRACT

This study dealt with the free vibration of two identical rectangular plates coupled with fluid. In order to
investigate the vibration characteristics of fluid-coupled rectangular plates, an analytical method based on the finite
Fourier series expansion and Rayleigh-Ritz method was suggested. A commercial computer code, ANSYS was used
to perform finite element analysis and we investigated the vibration characteristics with mode shapes and natural
frequencies. As a result, the transverse vibration modes, in-phase and out-of-phase, were observed alternately in the
fluid-coupled system. The effect of fluid bounding and plate boundary condition on the fluid-coupled natural
frequency were investigated. It was shown that the mode numbers increased, the normalized natural frequencies

monotonically increased.
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Fig. 1 Two rectangular plates coupled with fluid
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Fig. 2 Natural frequencies of the fluid-coupled two
rectangular plates
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Fig. 3 Effect of fluid bounding on normalized natural
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Fig. 4 Effect of boundary condition on normalized
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