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Vibration and acoustics characteristics of fiber/resin sandwich sheet with
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Abstract: A theoretical analysis model of vibration and acoustic characteristics for fiber-reinforced
polymer sandwich sheet with a porous foam core subjecting to planar acoustic wave was established. First
of all, based on the first-order shear deformation theory and the four-node quadrilateral isoperimetric finite
element approach, the free and forced vibration equations of the sandwich sheet subjecting to planar
acoustic wave were derived to solve natural frequencies, modal shape and vibration velocity response.
Furthermore, to obtain the sound radiation power of the sandwich sheet, the Rayleigh integral approach
was used to determine the quantitative relationships between the vibration velocity response and acoustic
radiation pressures, and the sound transmission loss was obtained by defining the radiation and incident

acoustic power. An experimental verification study was performed using a self-built integrated vibration
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and noise test system. It was found that the calculation errors of natural frequency, resonance response and

sound pressure response obtained by theoretical analysis were less than 4.9%, 10.8% and 8.9%,

respectively, proving the effectiveness of the established model in predicting the structural vibration and

acoustics responses.

Keywords: vibration and acoustics characteristics; analysis model; porous foam core;

sandwich sheet; fiber/resin
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