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Sound radiation characteristics of stiffened composite plates
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Abstract

Composite materials are used to design
stiffened circular composite flat panels for
improving the sound radiation of the panels.
Finite element model of the stiffened circular
composite flat panels are constructed for the
finite element analyses of the panels. The
dynamic responses of the flexibly supported
panel obtained in the finite element analysis
are used in the first Rayleigh integral to
construct the sound pressure level (SPL)
curve of the radiating panel. The thicknesses
of the laminated composite stiffeners are
designed using an optimization technique to
minimize the sound pressure level drop in the
mid frequency range. In the proposed
optimization method, a sound level
difference function which measures the
squared differences among the SPLs of a set
of given frequencies is established. A
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multi-start global minimization method is
then used to minimize the sound level
difference function to search for the optimal
solution. Experimentally measured SPL curves
have been used to validate the suitability of the
finite element models of the stiffened circular
composite flat panel.

Keywords: Circular flat panel, composite
material, finite element method, global
minimization method, sound pressure level.
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