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Relations between Sound Fields near Rectangular
Vibrating Plates and Modes of Vibration

Kohshi Nishida and Kouji Yotsuya*

Abstract

The sound field in the proximity of a vibrating plate is closely related with the modes of
vibration of the plate. The purpose of this paper is to investigate the theoretical and ex-
perimental relations between modes of vibration of rectangular and square plates and
isopleths of sound pressure levels in the scanning planes at constant distances from those
plates. The calculation of the sound field is based on the Huygens-Rayleigh integral by
which the sound field radiated from a vibrating plate in an infinite baffle can be expressed.
The measurement of the distribution of sound pressure levels was performed by using a
sound visualizing device built as a trial.

The results may be sammarized as follows: the isopleths of sound pressure levels
measured in the plane parallel to a vibrating plate show a similar tendency to those of
deflection amplitudes of the plate. Therefore, the measured sound pressure level takes
minimum values above nodal lines. The calculated sound pressure levels show a little

larger values than the measured ones, but can explain the measured results fairly well.
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SPLZZOZng& (5)

e, P, 3FEXEIE, P, IEHIEEDORMEMT 204Pa TH %0
EAHERTIE a=b ThH B0, “20BRE->HEHE—F, §4bL,

ma(x+a) nz(y+a)

Zmn(x, ) =sin 5 sin——5——
Cnn(x+a) . mr(y+a) (
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(a)
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207 Hz  L=10 mm, SPL(dB) 1132 Hz L=50 mm, SPL(dB)
(c) (d)
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207 Hz  L=10 mm, SPL(dB)
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L=10 mm, SPL(dB) L=10 mm (m,n)=(1,3)
1123 Hz 1123 Hz, y=9n/40

(a) Measured SPL (b) Calculated SPL
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