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Fig. 1 The geometry and coordinates of an FGM plate in cylindrical bending
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Table 1 Elastic constants of 2 isotropic materials(unit; GPa)
material cn €13 €33 €55
aluminum 94.23 40.38 94.23 26.92
silicon carbide 565.38 242.31 565.38 161.54

x2 fEx = 2 M RNEE W

Table 2 Dimensionless deflection Watx = 1/2

boundary condition

g S-S C-C S-C C-F

0 -12.545 4 -2.1820 -5.850 0 -74.934 7
1 -3.709 8 -0.754 7 -1.944 3 -25.801 7
2 -3.190 3 -0.624 7 -1.6120 -21.298 6
3 -2.973 6 -0.564 8 -1.464 4 -19.245 5
4 -2.839 1 -0.528 4 -1.376 0 -18.010 0
5 -2.742 6 -0.503 6 -1.3157 -17.169 1
10 -2.488 3 -0.443 8 -1.171 0 -15.161 8
20 -2.3133 -0.406 9 -1.081 3 -13.930 7

B2 25T A BURTRMERS , BBFE L ¢, TR BE D 1] A AR AL B, (K, 25 A = O IS R
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Elasticity Solutions for Cylindrical Bending
of Functionally Graded Plates
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Abstract: The cylindrical bending of functionally graded rectangular plates under different
loads was studied based on a generalization of the England-Spencer theory. The expansion for-
mulae for displacements and the assumption that the material parameters can vary along the
thickness direction in an arbitrary fashion were adopted. The elasticity solutions were obtained
for an orthotropic functionally graded plate in cylindrical bending with an infinite length in y-di-
rection. The effects of the boundary conditions, the material gradient and the thickness-to-span
ratio on the static responses of the functionally graded plates were investigated through a nu-
merical example. The proposed solutions are useful for the validation of various numerical

methods or approximate plate theories.

Key words: functionally graded plate; cylindrical bending; elasticity solution
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