Effect of Vibration Modes on the Sound Intensity for Rectangular Plates
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Abstract

The purpose of present study is to investigate the sound energy flow from a
vibrating plate. If the sound pressure and the sound intensity can be analyzed by
calculation or be measured by experiment, we can establish noise plans by knowing
the path of sound propagation.

In order to predict the sound pressure and the sound intensity of a vibrating
plate. the velocity applied to the plate must be known precisely. In this study, the
sound pressure and the sound intensity are calculated and measured at each
vibration mode. And it is shown that the radiated sound power can be controlled

by the wvibration mode.
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Fig. 2.1 Coordinate system
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Fig. 3.1 Calculated sound intensity distributions for the steel plate(|)
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Fig. 3.2 Schematic diagram of experimental setup
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Fig. 3.3 Measured vibration mode:«., calculated sound pressure distributionsic: and sound intensity
distributions e’ measured sound pressure:d: and sound intensity distributionsiei {z=50mn)
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WEEFARE KBt WCE 218

100 100
o —
H] [
g 3
w
g g
a w0 !_:’
g g
3 <4
3 » @
E — measured
=+ =-caiculated(RMS velocity with vibration mode) - .-~ calculated{RMS velocity with vibration mode)
o T T T T T T 0 T T T T T T
100 150 200 250 300 350 400 100 150 200 250 300 350 400
Frequency [Hz] Frequency [Hz]

Fig. 3.5 Measured & calculated sound pressure level and sound intensity level
(RMS velocity with vibration mode. point : 65, height : 50mm)
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Fig. 3.5 Measured & calculated sound pressure level and sound intensity level
(RMS velocity with vibration mode. point : 65, height : 50mm)
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