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Visualization of Sound Field of Plate-Cavity Coupled System by

Experimental Method

Sea-Moon Kim and Yang-Hann Kim

ABSTRACT

Since the structural impedance is much greater than that of medium in the most cases, we

often assume that the structure is rigid and that the structural vibration is independent of

medium, i.e. we usually calculate the vibration of the structure first, and then obtain the

radiation sound from it. This assumption is no longer satisfied when the structural stiffness is

small or the fluid impedance is comparable to it. This situation often happens in underwater

acoustics. Although many researchers have studied about structural-fluid coupling, we have

difficulties in solving the problem analytically. Therefore the numerical method using powerful

computation leads us to obtain the various coupling problem. To understand the physical

coupling phenomena, visualization of sound field by a geometrically simple system(plate-cavity

coupled system) is performed experimentally. Acoustic holographic method is used to estimate

sound field.
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Fig. 1 Plate-Cavity System : Plate (12cm*12cm,
galvanized iron sheet, 0.3mm thickness), Cavity

(16cm*12cm*13cm, acryl wall)
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Fig. 2 Experimental Setup (Inside of the cavity :
2cn spacing, 7*5*7 pts, Outside of the cavity : 2cm
spacing, 24*24 pts, Distance between the microphone

array arrd the system : 2cm)
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Table 1 Resonant Frequencies in Hz: Theoretical
and experimental result ( Lmn: 22} xyz WEFELE

9] W (nodal surface)® ZAF)
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rigid case | open case
(I,m,n) (plate)
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Fig. 4 Measured Pressure distributions in the (®)

cavity and on the surface above the system (a) Fig. 5 Estimated pressure distributions (a) 460Hz

460Hz (b) 1500Hz (b) 1500Hz
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Fig. 6 Estimated z-directional components of the
velocities  (a) 460Hz (b) 1500Hz
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Fig. 7 Estimated z-directional components of active
and reactive intensity (2-dimenstional plot) (a)

460Hz (b) 1500Hz
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Fig. 8 Estimated active and reactive intensity (3-

(a)

(b) 1500Hz

dimenstional plot) (a) 460Hz
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