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Vibration Analysis of Stiffened Corrugated Composite Plates

Kyung-Jo Park*, Young-Wann Kim**'

ABSTRACT: The free vibration characteristics of corrugated laminated composite plates with axial stiffeners is
investigated using the Rayleigh-Ritz method. The plate is stiffened by beams with open cross-section area. The
equivalent homogenization model is used for the corrugated laminated composite plates. This homogenization model
is treated a corrugated plate as an orthotropic plate that has different material properties in two perpendicular
directions. The motion of equivalent plate is represented on the basis of the first order shear deformation theory
(FSDT) to account for the effect of rotary inertia and transverse shear deformation. Stiffeners are considered as
discrete elements to predict the local vibration mode to be generated by the presence of stiffeners. To validate the
proposed analytical approach, natural frequencies and vibration mode shapes from the analytical method are
compared with those from the FEA by ANSYS.
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Fig. 1. lllustration of corrugated plate with stiffeners, its corru-
gation unit and section view of stiffener
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Fig. 2. Stiffener arrangement versus stiffener’s spacing ratio
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Fig. 3. Cross-section areas of beam type stiffeners
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Fig. 4. The local coordinate system on stiffener
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Fig. 5. Comparison of vibration mode shapes for the stiffened
and corrugated rectangular plate
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