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Acoustic Radiation Characteristics from Flexible Steel Plate Excited by Acoustic Loading
in an Rectangular Enclosure ’
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ABSTRACT

The experimental and analytical study was conducted to determine the noise transmission charac-
teristics of acoustically loaded steel plate of rectangular enclosure and to investigate the sound
radiation characteristics through out the enclosure. The vibrations of acoustically loaded plate give rise
to sound radiations and generate the reverberant space that the sound field exists very close to a
vibrating plate. Acoustic transmission loss is measured from the incident intensity into the plate and the
transmitted intensity through out the plate. Sound radiation patterns are measured from both acoustic
intensity technique and surface intensity technique. Those resultant patterns and vibrational modes are
vital in understanding the relations between vibration and noise in the near field out of vibrating plate.
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Table 1 Size of enclosure and physical characteristics
of the test panel

Item Value etc.

Lx 0.4m Length in x
: direction

Ly 0.6m szilfetchti?n g
Thickness 0.001 m
Young’s Modulus|2.1 x 10''kg/sec’m Steel
Poisson’s ratio 0.29
Density 7850 kg/m?®
Element type Quad 4 elements
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Table 2 Sound power levels at different acoustical
natural frequencies

Acoustical Acoustic Surface
natural frequency intensity intensity
53 Hz 72.86 dB 75.19dB

120 Hz 65.0dB 65.1dB

208 Hz 72.29dB 71.98dB

245 Hz 60.89dB 59.16 dB

2-D Surface Intensity Contour 3D Surface Intensity Contour
1 -

lebel(dB)

53Hz
(a) Acoustic radiation pattern by surface intensity

2.D Acoustic Intensity Contour 3-D Acoustic Intensity Cantour

(¢) Vibration pattern by BEM

Fig. 8 Comparison of acoustic radiation patterns with
vibration patterns at 53 Hz
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(c) Vibration pattern by BEM

Fig. 9 Comparison of acoustic radiation patterns with
vibration patterns at 120 Hz
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