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An Analysis of the Vibrational Modes for a Rectangular Plate by Using
the Double Fourier Sine Series Method
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ABSTRACT

An analysis of the frequency parameters and vibrational modes is described for a rectangular plate, Double Fourier sine
series is used as a modal displacement functions of a rectangular plate and applied to the free vibration analysis of a
rectangular plate under various boundary conditions. The frequency parameters obtained by the double Fourier sine series
method are compared with those obtained by the theory of finite element method and Ritz method. Frequency parameters
arz presented for the various aspect ratios for plate. The first four modal shapes for the rectangular plate umder various

boundary conditions are accurately described.
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Types Mathematical Expression
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Table 2. Normalized frequency parameters { wa®V ho/D ) of a
rectangular plate under various boundary conditions.

Mode sequence
Tope Method ist 2nd 3rd dth
FEM 14256 20125 25133 32744
Free DFSSM | 14392 19.795 24493  33.025

Ref(l) | 13464 19790 2443 3502
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FEM |20487 $0.062 50062 77.455
DFSSM | 19.742 50354 50354  77.965
Ref(l) | 19.745 49355 49355  78.962
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