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Nonlinear Vibration Analysis of Rotating Composite

Plates Based On a Refined Plate Theory

Hyoung Jin Na, Ji-Hwan Kim

ABSTRACT

A refined plate theory including the effects of transverse shearing is used to

predict the free vibration frequencies, mode shapes and stress distributions in
spinning laminated composite plates. In this theory, the displacements are
expressed by trigonometric series representation through the thickness. In the
series for the displacements only the first few terms are retained. The model is
validated by comparing the results for isotropic plates with those available in

the literature.
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Fig. 1 Plate geometry, spin axis, and plate rotations
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Table 1. Convergeénce of frequency

Mode 3%3 4x4 Ref.[3]
1 3.529 3515 3.482
2 8.586 8.558 8.544
3 21.778 21,573 21.432
4 27.430 271.272 27.295
5 31.618 31.278 31.234
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Table 2. Frequency parameter A for plates

Mode Ref[7] | Ref[2] [ Present
L/b=1
1 3.508 3.455 3.684
2 5372 5.16 5.870
3 21.96 21.83 19.81
4 10.26 9.789 10.83
5 24.85 24.75 23.11
L/b=2
1 3.33 341 3.515
2 8.17 8.28 8.558
3 19.97 21.45 21.573
4 - 26.67 27.272
5 - 31.12 31.278
L/b=4
1 3.472 3.378 3.467
2 14.93 14.66 14.82
3 2161 21.19 21.61
4 94.49 93.53 93.88
5 48.71 47.99 48.27
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