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Abstract

In order to investigate the characteristics of sound-structure interaction problems, we modeled
a rectangular cavity and the flexible wall of the cavity. Because the governing equations of
motion are coupled through velocity terms, we could redefine them using the velocity potential.
We calculated the natural frequencies of plate using orthogonal polynomial functions which
satisfy the boundary conditions in the Rayleigh-Ritz method. As the result, comparisons of theory
and experiment show good agreement. and using orthogonal polynomial functions which satisfy
the boundary conditions in the Rayleigh-Ritz method show useful method for sound-structure

interaction problems too.
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2e=0.275m
Zn=0.11m

Fig. 1 Rectangular cavity model
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Table 1 Main parameters
Notations Physical properties
h 0.001 m
a 0.1~0.6, © m
b 0.3 m
c 0.3 m
E 200<10°  N/m?
0 7700 kg/m?
v 0.33
©o 1.21 kg/m?
Co 340.0 m/sec
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Fig. 3 The calculation of determinants
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Table 2 Natural frequencies of coupled plate (theory)
A ti
Plate natural frequencies (Hz) cous lc-natural
frequencies (Hz)
Am -
o st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th  10th | lst | 2nd | 3rd
0.1 117.21206.7 | 206.7 | 297.7 | 349.0 | 357.21394.0|443.0,550.8 556.3 - - -
0.2 107.3]201.9201.9/294.3346.4(354.6|392.2|442.4|557.0 561.1/850.0| - -
b |
0.3 103.5(200.2|200.2|292.3|344.0|352.11389.3|438.6|562.0 562.0|566.61 - -
0.4 101.5]198.0198.01289.6|339.9|347.5]380.41437.6(562.3 564.5]425.0950.0| -
0.5 101.11196.4 196.4 |284.71343.0|348.6|398.6|446.1{562.0 564.9|340.0|680.0| -
0.6 99.1/195.2]195.2(268.5(350.0357.6(393.7[442.7|570.8 571.2(283.3|566.6(850.0
R |
Infinite 98.1(199.5]199.51296.5|350.7}360.3|398.6|451.6574.4 574.8| - - -
Results of
98.31197.9(197.9(296.2360.7[362.4| - - -
ref. (13)
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Table 3 Natural frequencies of coupled plate (experiment)
A ti tural
Plate natural frequencies (Hz) cous 1c.na ura
frequencies (Hz)
A(m
o st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8h | 9th 10th | 1st | 2nd | 3id
0.1 118.2{202.5(202.5(306.2[361.7361.7|422.2{470.0(578.7 578.7| - - -
0.2 111.2200.0(200.0]306.2(363.21363.2| - |471.7|579.5 579.5(853.2| - -
0.3 110.0]203.2(203.2|307.71372.2|372.2| - 1470.5587.2 587.2|566.6| - -
0.4 108.7{203.2/203.2|307.7|372.2|372.2| - 471.21588.7 588.7|424.5| - -
1
0.5 107.7(202.21202.2|305.5(372.0|372.0|411.0|471.2{583.2 583.2/336.7|666.5| -
0.6 103.2]197.5]197.5]297.7|361.2|361.2)400.0|464.2 | 578.2 578.2]282.5,566.7|857.2
B J
Infinite 99.0(198.5|198.5(297.7(360.0360.0{395.0|461.2|573.5 573.5| - - -
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