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The Bending Solution of Anisotropic Thin
Plate Acted with Arbitrary Loading

HUANG Yan, LIAO Ying, QIU Zhong sheng
( Collaze of Aemspace and Material Engineering, Natomal Univ. of Defense Technology, Changsha 410073, China)

Abstract: Composite material plate usually is ankotropic plate, To solve the bending problem for plate, trigonometric series solu-
tion in complex number form and double sine series solution are used to establish a general solution of differertial equation for anisotropic
thin plates in bending problem. It can be used to solve bending problem for arbitrary loading with whatever boundaries. As an example
a square plate with four edges fixed has been calculated. The result agrees with that in literaure. This common analytical method is sim-
ple and complete, and easy to use in practice.
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EV/Ex= 40, D= 0.9076E,h°, A= 2.6898, M= 5.54077

m n 6 x=y x+y=a 1 2
1
Tab. 1  Deflection of various point for glass fiber plates
w x/ a 0.2 0.3 0.4 0.5
10" °goa’/ Dy y= x 303 693 1040 1178
eq. (14) y= a— x 212 600 1007 1178
10" %’/ Dy y= x 740 2183 4036 5026
eq. (7) y= a— x 350 1601 3710 5026
2
Tab. 2 Deflection of various poirt for graphite fiber plates
w x/ a 0.2 0.3 0.4 0.5
10" %qoa®/ Dy y= x 337 639 968 1074
eq. (14) y= a— x 132 487 900 1074
10" %’/ Dy y= x 945 2370 4018 4829
eq. (7) y= a— x 105 1055 3267 4829
x/a=0.6, 0.7, 0.8 ,
- 45°/45/45°/- 45 Dis D ; y=x y=a-x
y=a-x  y=ux [8]
3 . (3) (4)
(6) (13) ) (7) :
3
Tab. 3  Deflection at the center of plates
W max 10” 6(1(; a'/D 1eq(4) 10” 6(10”(14/Dneq(6) 10” 6(1(;,(14/17 neq(8)
glass fibre 1177 1183 2336
graphie fibre 1075 1079 2152
[4]
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