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Effects of shear deformation of sandwich panels on wave propagation and
sound radiation characteristics
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ABSTRACT

Theoretical models to study the vibro-acoustic performance of a sandwich panel are proposed. The wave
propagation characteristics are analyzed, and dispersion relation is derived.  The vibration is analyzed using the
Mindlin plate theory. The vibration of the compliantly supported Mindlin plate is investigated using the Rayleigh-Ritz
method. The Timoshenko beam functions are used as trial functions. The model is applied to numerically investigate

the influence of the plate mechanical properties.
deformation at low frequencies.

The vibro-acoustic properties are mostly determined by bending
At higher frequencies, the shear deformation has a strong influence.

The proposed

numerical model is used to estimate the optimal panel properties that result in minimum sound radiation. With
increasing dynamic stiffnesses the vibration response decreases but the radiating wavenumber components increase.
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Figure 1. Schematic of a sandwich honeycomb panel.
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Figure 2. Cakulated wave speed of flexural waves on the sandwich
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Figure 3. Geometry of the rectangular Mindlin plate and o T y
its boundary conditions.
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Figure 5. Variation of the radiated sound power.
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Figure 4. Variation of the spatially averaged mean
square velocity with (a) the bending stiffness, D,:

"""" , 8.8 kNmy; .
kNm and (b) the shear stiffness, S,; ~~------ , 1026
kN/m; , S13 kKN/my , 308 kN/m.
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