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E Modulus of elasticity

h Thickness of the steel plate

P Excitation pressure on the plate

P Response pressure on the plate in the cavity
w Displacement. of the steel plate

v Poisson’s ratio v

p Density of the steel plate '

¢ Velocity potential in the cavity
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a @ Distance between the flexible wall and
the faced rigid wall in the cavity

b : Width of the rectangular cavity

c : Height of the rectangular cavity
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<Tablel> Main parameters

Notations Physical Properties
h 0.001 m
a 01 -06,° m

-b 0.3 m

[4 03 m
E 200%10° N/m? _
P 7700 kg/m3
v 033
pe 1.21 kg/m3
Co 340.0 m/sec
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<Table 2> Natural frequencies of coupled plate(Theory)

Plate Natural Frequencies (Hz)
2nd | 3rd Sth | 6th | 7th
206.7 | 206.7 349.0|357.2 | 334.0
201.9{201.9 346.4 | 354.6 | 392.2
200.2 | 200.2 344.01352.1 | 389.3
198.0(198.0 339.91347.5| 380.4
196.4 | 196.4 343.0 | 348.6 | 398.6
1952 195.2 350.0 | 357.6 | 393.7
199.5[199.5 350.7 } 360.3 | 398.6
197.91197.9 360.71362.4

8th
4430
4424
4386
4376
446.1
442.7
4516

<Table 3> Natural frequencies of acoustic(Theary)

2 Acoustic Natural Frequencies
1st 2nd 3nd

0.1

0.2 850.0

0.3 566.6

04 250 950.0

0.5 340.0 680.0

0.6 2833 566.6 850.0
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<Tabled>Natural frequencies of coupled plate(Experiment)

Plate Natural Frequencies (Hz)
2nd | 3rd | 4th ] 5th | 6th | 7th
2025 (202.5]306.2 | 361.7 | 361.7 | 422.2
200.0 | 200.0 1 306.2 | 363.2 | 363.2
203.2 (203.2§ 307.7 | 372.2 | 372.2
203.21203.21307.7|3722|372.2
202.21202.2] 3055|3720} 372.0
1975)197.5(297.7 | 361.2 | 361.2
198.5]198.5 | 297.7 1 360.0 { 360.0

8th
470.0
4717
470.5
471.2
471.2
464.2
461.2

1st
1182
111.2
1100
108.7
107.7
103.2
99.0

411.0
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<Tuble 5> Natural frequencics of acoustic(Experiment)

am Acoustic Natural Freguencies
1st 2nd 3rd

0.1

0.2 853.2

03 566.6

0.4 4245

05 336.7 666.5

0.6 2825 566.7 * 857.2

o0

<Fig.4>Frequency response function of the un-coupled
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<Fig.3>Frequency response function of the coupled plate
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<Fig.5>Frequency response function of the coupled plate
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<Fig.7>Frequency response at the point 2 <Fig.11>Mode shape of the acoustic(850Hz)
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