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Double Fourier Sine Series Method for The Free Vibration of a Rectangular Plate
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Natural Frequency (i z15<), Natural Mode Shape(7.§ %x), MSC/NASTRAN

ABSTRACT

In this paper, 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 condi-
tions. The method of stationary potential energy is used to obtain the modal displacements of a plate.
To enhance the flexibility of the double Fourier sine series, Lagrangian multipliers are utilized to match
the geometric boundary conditins, and Stokes’ transformation is used to handle the displacements that
are not satisfied by the double Fourier sine series. The frequency parameters and mode shapes obtained
by the present method are compared with those obtained by MSC/NASTRAN and other anlysis.
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Table 2 Data of a rectangular plate

Material Mild steel
Width of plate 1m

Length of plate 1m

Young’s modulus 2.e+11 N/m?
Thickness of plate 0.0Im
Poisson’s ratio 0.3
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Fig. 2 F.EM. modeling of MSC/NASTRAN

Table 3 Normlized frequency parameters(wa?/ho/D) of a rectangular plate by analysis and MSC/NASTRAN

(M =25, N=25, L=25)

Mode sequence
B.C. Method
Ist 2nd 3rd 4th
MSC/NASTRAN 13.30 18.94 23.63 33.38
F-F-F-F Present Analysis 16.15 17.00 23.20 36.53
Ref. (1) 13.49 19.79 24.43 35.02
MSC/NASTRAN 3.45 8.38 20.89 26.32
F-C-F-F Present Analysis 341 8.71 21.16 28.03
Ref. (1) 3.49 8.52 21.43 27.33
MSC/NASTRAN 19.48 48.51 48.51 75.86
S-S-S-S Present Analysis 19.73 49.34 49.34 78.95
Ref. (1) 19.74 49.35 49.35 78.96
MSC/NASTRAN 23.29 34.59 62.74 63.88
C-C-F-S Present Analysis 23.64 36.29 63.47 67.97
Ref. (1) 23.46 35.61 63.13 66.81
MSC/NASTRAN 31.32 62.06 69.99 96.94
C-C-S-C Present Analysis 31.96 63.90 72.37 102.96
Ref. (1) 31.83 63.35 71.08 100.80
MSC/NASTRAN 35.41 72.23 72.23 104.35
C-C-C-C Present Analysis 36.20 74.51 74.51 111.24
Ref. (1) 35.99 73.41 73.41 108.30
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Fig. 4 Mode shapes of a rectangular plate by analysis(M =25, N=25, L=125)
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