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sional critical buckling loads of

i gﬁ\m;m: KLETE
Ay 12X12  24X24  36X36  48X48
L‘X 74000 3.971 3.993 3.997 3.998
6. 249 6.178  6.232 6. 242 6. 245
\ 3 11111 10.976  11.075  11.095  11.102
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Tab. 2 Non-dimensional critical buckling loads

for SSSS rectangular plates with shear loads

. 11/l
R 1 1.5 2 3
2% 3¢ 9.302 7.051 6.525 5. 806
SCHkR[19] 9. 340 7.100 6. 600 5.900
YHk[20] 9.325 7.070 6.546 5. 840
k[ 21] 9.329 7.076 6.553 5. 848
%3 BHZEHFGM ¥R IERFER P,

(ly,=1,=1m,h=0.01 m)
Tab. 3 Critical buckling loads for FGM
square plates with uniaxial load
(lLy=1,=1m,h=0.01 m)

pugt n

et 0 1 2 5 10 oo
CCCC  3.454 1.722  1.343 1.136 1.035 0.636
SSCC  2.636  1.314 1.025 0.867 0.790 0.486
SSSS 1.373  0.684  0.534  0.451  0.411  0.253
SSFF  0.327 0.163 0.127 0.108 0.098  0.060
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Tab. 4 Critical buckling loads for FGM
rectangular plates with biaxial load
(n=1,l,=1m,h=0.01 m)

JUR S L/l

1 0.5 0.7 1 1.4 2 3
CCCC  2.682 1.461  0.906 0.721  0.670  0.657
SSCC  1.013  0.748 0.655 0.643  0.654  0.642
SSSS 0.855  0.520 0.342  0.258 0.214  0.190
SSFF  0.653 0.330 0.160 0.081  0.039 0.017
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Tab.. ritical buckling loads obtained from trans-

L%)rmation relation for FGM rectangular plates
W

C\

th uniaxial loads(n=1,l,=1 m,h=0.01 m)

mAEESE L/l Pt ABRITHE SCHRC4]
0.5 1.317 1.315 1.317

SSCC 1.0 1.317 1.314 1.317
1.5 1.216 1.215 1.218

0.5 1.070 1.069 1.070

SSSS 1.0 0.685 0.684 0.685
1.5 0.742 0.742 0.743

0.5 0. 666 0.667 0. 666

SSFF 1.0 0.163 0.163 0.163
1.5 0.071 0.071 0.071
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Finite element analysis for the buckling of functionally graded material

plates based on physical neutral surface

SUN Yun", CHEN Jiang, LI Shi-rong
(School of Civil Science and Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: This paper presents the analysis of the buckling of the FGM (Functionally Graded Materials)
thin plates based on the physical neutral surface. Based on the principle of minimum potential energy,the
finite element forms of the governing equations are derived and then the critical buckling load is
determined. Considering the similarity between the buckling equation of the FGM plate and that of the
reference uniform plate, the relationship between the critical load of the FGM plate and that of the

reference uniform plate is established. Then the calculation of the critical load of the FGM plate is

transformed into the calculation of the critical load of the reference uniform plate and the inhomogeneity

coefficient of the material. This work can greatly improve the computational efficiency andmys an active
role in the promotion of the FGM. The results obtained by the finite element ”(1}3 hod and the
transformation relation are compared. The effect of the boundary condition, loag b&/n 1tion, material

component and geometry on the critical load is also discussed. /

Key words: physical neutral surface; FGM thin plate;buckling;{inite element tﬁ}bd
transformation relation
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