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Fig. I An FGM circular/annular plate subjected to in-plane forces and moments
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Table 1  Elastic constants of 2 isotropic materials( unit; GPa)

material 4T} €13 Ca4
aluminum 94.23 40.38 26.92
silicon carbide 565.38 242.31 161.54

F2HHT X BURFEIER, FCM ¥tz T8 M AR AR ) N 514856 M R B4 F s
B TC R NEEE w(r,h/2)/h,7=(a+b)/2. AT VIR, BEE A BRI, BN, & H T
Tn%lﬂur“i‘ﬁuﬂﬁé%ﬁﬂz By N XA AN, BXS T FGM BRI, BEE A YK,
SR ETIE N, BOPFR T 00T B8 BE(EL ) 22 AR /.
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R2 HRICHEMNEE w(F,h/2)/h
Table 2 Dimensionless deflection w( 7 ,h/2)/h

load condition

A
M N, M

0 4.298 951073 4.298 92x1073
1 1.485 62x1073 1.485 17x107°
2 1.225 34x1073 1.225 04x1073
3 1.106 60x1073 1.106 37x1073
4 1.035 16x1073 1.034 98x1073
5 9.865 5x107* 9.864 0x107*
10 8.706 2x107* 8.705 4x107*
20 7.995 9x107* 7.995 4x107*
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Fig. 2 Through-thickness deflection distributions of the Fig. 3 Through-radius deflection distributions of the
FGM circular plate subjected to M FGM circular plate subjected to M
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Fig. 4 Through-thickness normal stress distributions of the

FGM circular plate subjected to N
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Fig. 5 Through-thickness deflection distributions of the
FGM annular plate subjected to N and M
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Fig. 6 Through-thickness normal stress distributions of the Fig. 7 Through-thickness normal stress distributions of the
FGM annular plate subjected to N and M vs. @ FGM annular plate subjected to N and M vs. A
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Elasticity Solutions for Functionally Graded
Circular and Annular Plates Subjected to
Boundary Forces and Moments

ZHANG Ying, MEI Jing, CHEN Ding, YANG Bo
( Department of Civil Engineering, Zhejiang Sci-Tech University,
Hangzhou 310018, P.R.China)
(Recommended by CHEN Weigiu, M. AMM Editorial Board)

Abstract: On the basis of the generalized England-Spencer plate theory, the 3D elastic fields of
functionally graded circular and annular plates subjected to boundary forces were studied. The
elastic constants of the material can be arbitrarily continuously variable along the thickness di-
rection. Expressions of 4 complex potentials for solving the problem were given with the com-
plex variable function method in which the undetermined constants were solved from the cylin-
drical boundary conditions of the plate. When the inner radius of the annular plate approaches
zero, solutions of the annular plate reach to those of the corresponding circular plate. Numeri-
cal examples conducted show the effects of the material gradient, the load type and the thick-

ness to radius ratio on the static responses of functionally graded plates.
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