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6 : 0.02 m, E(z)= EerZ/b, Piosson  H(z) = UOeOZ/b,
Eo= 100 GPa, Ho= 0.3, a= 5, g= 10 N/mz, 13 ;
(a) : 0.5m, Im, 8(';
(b) : 0.5m, 1m;
(¢ : 0.5m
(d) : 0.5 m;
(e : 0.5 m;
(H : 0.25 m, 0.5 m.
1 6 w(a/2, b/2)Ey/ (gb), v(a/2,
0)Eo/(gb) G(al/2, b/2)/q z
1
- h/2 - /4 0 h/4 h/2
(a) 265.9 266. 1 260. 2 266. 1 265.9
(b) 151.0 151.2 151.3 151.2 150.9
a b (¢ 612.9 613.2 613.3 613.2 612.9
w| 55 EO\(qb)
(d 504. 4 504.3 S04 2 504.3 504. 4
(e) 208. 8 208. 8 208. 8 208. 8 208. 7
() 498.0 498. 4 498.5 498. 4 498.9
(a) 9.515 5.352 1. 197 - 2.959 - 7.122
(b) 9. 309 4.579 - 0.1381 - 4.88 - 9.591
(¢ 14.60 6. 485 - 1.59 - 9.583 - 17.53
v| 50 Eo\(qb)
(d 18.16 10.23 2.265 - 5.737 - 13. 68
(e) 12.73 6. 141 - 0.4373 - 7.007 - 13.56
(f) 16.42 8. 562 0.707 8 - 7.149 - 14.99
(a) - 138.7 - 72.35 —-2.04 72.75 152.9
(b - 76.37 - 41.43 -32.95 39.39 83. 74
. [L L] \ (0 ~ 60.82 ~ 764 2.78 61.32 102.5
1272) (d 115.2 65.91 16.29 -36.32 - 95.24
(o) 16.45 12.66 4,346 ~ 4.8 ~10.2
() - 2.5 - 116.7 - 2.621 118.4 249.5
1
1) T w ;v, G
) ( ,
) -
2) T w , U, O
9
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6 : a= 0.5m, b= 1m, h=002m, Poisson
. ¢ = 10N/m’, 10 :
(a) : 0.1mx0.1m;
(b) : 0.1mx0.2m;
(¢ : r= 0.125m;
(d) : (2 )0.125m, (y )0.0625 m;
(e) (x ) : 0.05mx*0.05m, 47 , ¥ ;
H (= ) : 0.05mx*0.05m, 46 8 , ¥
2 6 w(ald, b/2)Eo (gb), v(a/2,
0) Eo/( qb) o (a/d, b/2)/q z
2
- W2 - W4 0 h/4 h/2
(a) 411.3 411.6 411.7 411.6 411.3
(b) 495.4 49. 8 49.9 49. 8 495.4
. b (o) 246.2 246.2 246. 1 245.9 2%5.7
W[T’ 7] EO\(qb) (d 252 6 292.5 252.3 292, 1 251.9
(o) 399.3 39.5 399. 6 39.5 399.2
(f) 468 4 468.7 468. 8 468.7 468. 4
(a) 18.59 9. 460 0.%478 - 4.858 - 17.89
(b) 23.03 11.91 0.855 - 10.25 - 21.36
" (o) 4.856 - 0.7148 - 6172 - 1163 - 17.16
1}[7’% EO\(qb) (d 5. 498 - 0.1510 - 5.759 - 1135 - 17.00
(o 18.01 9. 082 0.1524 - 8.7l - 17.72
(f) 22.40 12.03 1. 666 - 8.706 - 19.09
(a) - 10. 4 - 86.17 3111 98.24 198. 4
(b) - 249. 1 - 131.9 - 8.679 120. 6 256. 3
. [L L] \q (¢ 8.218 31.29 62. 74 92.76 120. 4
42 (d) 44.64 49.22 65. 18 83,94 92.51
(o ~124.3 - 64.72 0.6270 71.06 145.1
(f) - 153.4 - 81.75 - 5.510 76.31 167.9
2 ’ )
[9]
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3D Analysis of the Functionally Graded Material Plates With

Complex Shapes and Various Holes

CAO Zhiyuan, TANG Showgao, CHENG Gue-hua

(School of Aerospace Engineering and Applied Mechanics, Tongji University,
Shanghai 200092, P. R. China )

Abstract: Basic formulas for Semi analyticd Graded FEM on FGM members were derived. Since
FGM parameters vary along three space coordinates, the parameters can be integrated in mechanica
equations. Therefore with parameters of a given FGM plate, the FGM plate problems under various
conditions can be solved. The approach uses 1D discretization to obtain 3D solutions, and proves to
be an effective numerical method for mechanical analyses of FGM structures. Last, severa FGM plate

examples with complex shapes and various holes were provided.

Key words: functionally graded material; semi-analytical method, complex shape; hole; 3D analysis



