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Abstract

The free vibration of a thin plate with three different boundary conditions is discussed in this
paper. A semi-analytical approach to the plate problems has been exploited using computer
algebra system (CAS). The approximate solutions are assumed as algebraic polynomials that
satisfy the appropriate boundary conditions. In order to solve problems, Galerkin method is used,
which is known as an ineffective tool for practical engineering problems, being involved with a
large number of multiple integration and differentiation. All the admissible functions used in this
paper are generated automatically by CAS otherwise a tedious algebraic manipulations should be
done by hand. One, six and fifteen-term solutions in terms of frequency parameters are presented
and compared with exact solutions. Even using one-term solution, the comparison with existing

data shows good agreement and accuracy of the present method.
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Fig. 1 A square plate
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Fig. 2 Plate with clamped boundary conditions
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Table 1 Comparison of frequency parameters A for clamped boundary conditions by proposed method

and analytical method

Au Azt Arz Az An Ais
One-term solutions 36.0000 - - - - -
Six-term solutions 36.0000 74.2967 74.2967 108.591 137.294 138.651
15-term solutions 35.9998 73.4329 73.4329 108.265 131.898 132.424
Exact solutions 35.9920 73.4130 73.4130 108.270 131.640 132.240
w(x, 0)=0, w(x, 1)=0
Fw| Fw|
“0x% |x=0” M
ol =0 24 =0 (16)
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Fig. 3 The lowest order admissable function for
clamped boundary conditions
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Fig. 4 Plate with simply supported boundary condi-

tions
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Fig. 5 The lowest order admissable function for sim-
ply supported boundary conditions

Table 2 Comparison of frequency parameters A for simply supported boundary conditions by proposed

method and analytical method

An Az Az Az At Ais
One-term solutions 19.7476 - - - - -
Six-term solutions 19.7392 49.6319 49.6319 79.3997 101.059 101.063
15-term solutions 19.7392 49.3490 49.3490 78.9580 98.7260 98.7260
Exact solutions 19.7392 49.3480 49.3480 78.9568 98.6960 98.6960
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Fig. 7 The lowest order admissable function for

Fig. 6 Plate with mixed boundary conditions mixed boundary conditions

Table 3 Comparison of frequency parameters A for simply supported plate by proposed method and
analytical method

A Az e Az An Ais
One-term solutions 27.129 - ~ - ~ -
Six-term solutions 27.059 61.027 61.269 93.280 118.992 119.227
15-term solutions 27.055 60.544 60.797 92.873 114.793 114.906
Exact solutions 27.056 60.544 60.791 92.865 114570 114.72¢

Fig. 8 Mode shape of clamped and simply supported

plate for All

Fig. 9 Mode shape of clamped and simply supported
plate for A 21
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Fig. 10 Mode shape of clamped and simply supported
plate for A12

Fig. 11 Mode shape of clamped and simply supported
plate for A22

Fig. 12 Mode shape of clamped and simply supported
plate for A13
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Fig. 13 Mode shape of clamped and simply supported
plate for A31
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