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Analytical Calculation of Sound Radiation for Underwater Laminated

Composite Rectangular Plates

HU Hao-hao, SHANG De-jiang

( National Defense Key Laboratory of Underwater Acoustic Technology Harbin Engineering University,
Harbin 150001, China )

Abstract : Based on the First Order Shear Deformation Theory (FSDT), the analytical model for underwater sound
radiation calculation of a simply supported laminated composite plate is built. A definite integral method is adopted to
estimate the surface fluid-loaded sound pressure of the plate. This method can raise the effect for sound radiation impedance
estimation. The accuracy of the proposed model is validated by comparing the result of this method with that of numerical
method. The result of this method is also compared with that based on the classical laminated plate theory (CLPT). It is
shown that this method has the superiority in calculation of the sound radiation field of composite laminated plates. Finally,
the effects of ply’s orientation angle and width-to-depth ratio on the sound radiation are analyzed for structural noise control.
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