BFLSAET WMYE EAGEY I =27, pp. 228~062

A2 AFET 77 e F 499 AFsH
Vibration Analysis of Two Unequal Circular Plates Coupled with a Fluid
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ABSTRACT

An analytical method for the free vibration of two circular plates coupled with a fluid was developed by the
Rayleigh~Ritz method. The two plates with unequal thickness and diameter are clamped along the cylindrical vessel
wall. It is assumed that the fluid bounded by a rigid cylindrical vessel is incompressible and non-viscous. The wet mode
shape of the circular plates is assumed as a combination of the dry mode shapes of the plates. The fluid motion is
described by using the fluid displacement potential and determined by using the compatibility conditions along the fluid
interface with the plate. Minimizing the Rayleigh quotient based on the energy conservation gives a eigenvalue problem.
It is found that the theoretical results can predict well the fluid—coupled natural frequencies with excellent accuracy

comparing with the finite element analysis result.
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Fig. 1 Two circular plates coupled with a fluid
contained rigid cylinder.

Table 1 Comparison of FEM and theoretical natural
frequencies for two unequal circular plates coupled with

water (R;= 120 mm, Ry = 100 mm, ¢ = 150 mm, h; =3
mm, 4 =2 mm, d = 40 mm),

Mode Natural Frequency (Hz) Error (%)
n| m’ FEM Theory
1 255.0 255.6 -0.24
0 2 688.7 681.6 1.03
3 1062.3 1086.3 -2.26
4 2172.2 2183.6 -0.52
1 275.6 276.4 -0.26
1 2 548.6 550.0 -0.26
3 1342.2 1338.0 0.31
4 1704.6 1738.0 - 1.96
1 663.9 666.0 0.03
) 2 939.9 942.5 0.28
3 2154.1 2157.5 0.16
4 2495.1 2536.9 1.68
1 1163.2 1167.3 0.35
3 2 1438.7 1443.7 0.35
3 3067.4 3079.0 0.38
4 3438.0 3488.9 1.48
1 1761.1 1768.0 0.39
4 2 20524 2061.9 0.46
3 4077.7 4100.0 0.55
4 45212 45832 137
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m’= number of radial mode.
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Fig. 2 Finite element model for two circular plates
coupled with water contained rigid cylinder. (m'=1, 276.4 Hz)
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Fig. 4 Theoretical mode shapes forn=1
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