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Sound Radiation Characteristics of Cracked Rectangular Vibrating Plates
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ABSTRACT

This paper considers the sound radiation characteristics of a craked rectangular vibrating plate,
varying the orientation angle of a line crack. The vibration response of the cracked vibrating plate
is obtained by using ANSYS, the acoustic theory based on the lumped parameter model is used to
calculate radiated sound power. The radiated sound powers are computed with varying the
orientation angle of the crack: ie, 0° 45° and 90° It is found that characteristics of the radiated
sound power are very closely related to the crack orientation, vibration mode and crack location.
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Fig. 2 A plate with a crack of

Fig. 1 Flow chart for the sound power calculation orientaion 8°
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Fig. 3 Radiation resistance of rectangular vibrating plate( -~ theoretical, —— experimental)
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Table 1 Resonance frequencies of the plate

Mode 1 3 4 7 8 |11 |12113116 |20 |2]24|22B]3
Without crack| 28464 |137.06|18041 |341.06|4R 7| 5022 | 67200 | 79176 | 98381 | 1167.3{ 13807 | 15862 1802.0| 19665
8= | 28360 [136.84|17766|337.79 | 497.80 | 57855 | 67090 | 78884 | 97219 | 11566 13884 | 15832 | 17805 19606
8=45° | 28412 |13658| 178821 33827 | 49790 | 576.60| 671.65 | 78663 | 97811 [ 1161.3 | 13832 | 1578917876 19624
6:00° | 28446 |136.08| 1796833867 49836 | 57363 | 67240 | 78364 | 98211 | 11636 | 13760 15706 179021 1960.7

With
crack
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Fig. 4 Sound power as the orientation angle
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Mode 8 (497.89 Hz) Mode 16 (972.2 Hz) ‘Mode 36 (2400 Hz)
(a) Crack orientation 8= 0°

O pSd 230
z W@  1DOE)N
Mode 7 (33827 Hz) Mode 12 (671.7 Hz) Mode 20 (1161.3 Hz)
(b) Crack orientation 9= 45°
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(c) Crack orientation 6= 90°
Fig. 5 Vibration mode of high sound radiation
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