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Variations of sound radiation power and directivity of stiffened laminated panel

with viscoelastic damping material
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Abstract: This paper is to study the effects of damage location and degree on acoustic radiation power and
directivity of an unconstrained damping stiffened laminated plate. Based on Mindlin and Timoshenko beam
theory, a finite element model is established for laminated plate consisted of beams structure. The vibration
response of the stiffened laminated plate solved numerically with full edges simply supported. Then, the sound
power and directivity of the stiffened aminated plate are calculated according to Rayleigh integral. The first five
modal frequencies, acoustic radiation power and directivity are basically consistent with the existing literature,
which verifies the correctness of the numerical model. Finally, the effects of damage location and degree on the
natural frequency, modal shape, acoustic radiation power and directivity of the stiffened laminated plates are
discussed in detail. The results show that the peak values of acoustic power move to low frequency with the
increasing of structural damage degree and obvious directivity at more angles. The acoustic radiation power
and directivity are more sensitive to damage location than damage degree.
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ROPMEA R I By 0.5 GPa
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AR T n 0.01
MK Ly 0.6 m
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TS 5 v hyib 0.006 m
158 BE w 0.004 m
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Table 2 The first four natural frequencies
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Table 4 The first six natural frequencies of
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i - A FE
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6 263.4 262.2 259.9 257.9
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