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Vibration Analysis of Laminated Composite Corrugated Plates

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

ABSTRACT: This work presents the free vibration characteristics of laminated composite corrugated rectangular
plates using the analytical method. Because it is very difficult to determine its mechanical behavior of 3-dimensional
corrugated structures analytically, the equivalent homogenization model is adapted to investigate the overall
mechanical behavior of corrugated structures. The corrugated element can be homogenized as an orthotropic
material. Both the effective extensional and flexural stiffness of this homogenized equivalent orthotropic material are
considered in the analysis. The present analytical results are validated by those obtained from 3D finite element
analysis based on shell elements. The natural frequencies and global vibration mode shapes obtained from present
analytical and finite element analysis are presented. Some numerical results are presented to check the effect of the
geometric properties.
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Fig. 1. Corrugated composite laminated plate, its equivalent
model and corrugation unit
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(d) triangular

(c) reentrant

Fig. 2. Typical corrugation shapes

Table 1. Equivalent stiffness components for general composite
corrugation
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Detail-A :
Section definition option=ON

Detail-A :
Section definition option=OFF

Fig. 3. FE model for laminated composite corrugated plate

Table 2. Frequency comparison of laminated composite corru-

gated plate
Mode (m, n) Frequency (H2) re.
Theory, f, FEM, f,
(1, 1) 223.62 218.63 2.28
2,1 239.61 232.81 2.92
(3,1) 264.57 264.04 0.20
4,1) 311.41 317.78 -2.00
(5,1) 383.43 395.92 -3.15
6,1) 480.58 497.72 -3.44
(7, 1) 601.48 621.62 -3.24
(1,2) 620.71 592.13 4.83
2,2) 635.88 609.88 426
(3,2) 651.14 642.32 1.37
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Fig. 4. Comparisons of vibration mode shapes of laminated
composite corrugated plate
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Fig. 6. Effect of corrugation height on fundamental frequency
of laminate composite corrugated plate
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