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A Free Vibration Analysis of Sound-Structure Interaction
Plate Having a Small Cut-Out

Jae-Eung Oh and Dong-Ick Rhee
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Abstract

In order to investigate the characteristics of sound-structure interaction plate having a cut-out,
we modeled a rectangular cavity and the flexible plate of the cavity. Because the particle velocity
of air is the same as that of plate on the plate, we could easily redefine vibration equation 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. For the change of
vibration characteristics, the effect of sound-structure interaction is more dominant than that of
cut-out size.
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Fig. 2 Block diagram of experimental system
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Table 1 Physical properies of simulation for the
cavity having a cut-out

Symbol Properties
a 0.1—20.6, m
b 0.3 m
c 0.3 m
Co 340 m/sec,
E 200 % 10° N/m?
h 0.001 m
v 0.33
o 7700 kg/m?
O 1.21 kg/m?
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Fig. 3 The calculation of determinant
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Fig. 5 The change of natural frequencies of plate
having a circular cut-out
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Fig. 6 The change of natural frequency of plate
having a 10x10 cut-out (simulation)
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Fig. 7 The change of natural frequency of plate

having a 5xb cut-out due to sound-structure
interaction (experiment)
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Fig. 8 Vibration spectrum of plate having a 5x5
cut-out due to sound-structure interaction
{experiment)
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