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ABSTRACT

This study deals with the free vibration of two identical circular plates coupled with a bounded
fluid. An analytical method based on the finite Fourier-Bessel series expansion and Rayleigh-Ritz
method is suggested. In the theory. it is assumed that the ideal fluid is filled in a rigid cylindrical
container and the two plates are clamped along the plate edges. The proposed method is verified by
the finite element analysis using commercial program with a good accuracy. Two transverse vibration
modes, namely in-phase and out-of-phase, are observed alternately in the fluid-coupled system when
the number of nodal circles increases for the fixed nodal diameter. The effect of gap between the
plates on the fluid-coupled natural frequencies is also investigated.
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Table 2 Comparison of in-phase mode
frequencies between FEM and theory

oz i Alolol 73l Fale] okl uwpel g for H =50 mm
m =1 m =2 m =3
Table 1 Dimensions and material properties n -~ - .
FEM | Theory| DS | FEM Theory | 75| FEM [Theory| P50
Unit | Plate | Ring | Fluid PR R R eans D B vt B
Young's moduus | Pa | 6989 | 17259 0| 169 | 169 | 0 | 691 | 695 |-06 | 1645 | 1678 | 20
Poisson's ratio 03 03 1| 358 | 35 | 08 |1088] 1103 | -1.4]2280 | 2342 | -27
Density ke/m’ | 2700 | 7800 | 1000 2| 602 | 605 | -05 | 1556 | 1588 | 21 | 2990 | 3097 | -36
Sound speed | m/sec 1483 b W2 | 913 |12 093 | 2153 | 29| 3T e | 4l
Bulk modulus of | p, 0 2EY Lo | s |17 Lomn | oo | a6 | 457 | ame | 4s
elasticity
Thickness - 3 511681 | 1728 | <26 | 3386 | 3530 | -4.3{ 5602 | 5910 | 55
Diameter mm | 300 6 | 2169 | 2234 | -30 | 4142 | 4312 | 48 6618 | 7028 | -62
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Fig. 3 Mode shapes of two plates for m =1
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Fig. 8 Out-of-phase mode frequencies of two plates coupled with fluid
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