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1
(X, Y,Z) (%}’a Z) ( L],
L2, H) , X==%xL1/2
q, Y=%1/2 Z=XH/2 .
v= MY, y= MY, z= =z 10
= A, ¥y = 21, = }\fl)\Z ’
, Nk q X, Y .
@) Green_Cauchy
F= diag M M VNN 2)
C= B= digl N. B, V(N N)7, (3)
X neo Hookean
[10]
W= %u[(h- 3+ a(lB- 205+ 1)], 4)
) b > a 5 a = 0
s I Is Green_Cauchy
Ii=u(C)= X+ X+ V(AN Is= Ci= XN+ (5)
Cauchy
T==pl+ 2(WiB+ WsN)* (6)
6 1  Nj= FuF, Wi= OW/0l,= W2, Ws= OW/0Is= Ya(Is- 1)°
Cauchy
T,=-p+ M XN+ 2¢(N- 1) N,
Ty)»:— p+ p’)\%, (7)
1 2
T, =- pt b Nl
;P . Tu=¢q, Ty= =0
M= A = X", p= BX, (8)
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R= [X’+ ¥
* (10)

ﬂ >

;fl(R)>f2(R)

{f/fz = flflza
fhaR+ fif2= [

[21 [3]
{f i(R) = o[ X Jg(R, B),

fa(R) = X [g(R.B.
, (R, B) = 1+(B/R),a,6

, (10)
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By = )\%XQXJF )\,/g} + JL—)\%%' ,
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s
—I;zz—p-i' A’

Ty = 2{5”C12+ Ha(Is- 1)[K%§X+ Mg] {ﬁa—a}@—y}}.

) .l;z:O p = l‘l/}\,‘

(14)
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= IQWdV— 2JQ]WdV— (ﬁLz[fl[Ll/z]— ] Lv2=

(e (H/2 0, (R, fi/2
f I WRARd ©dZ - 2 r r WRARd ©dZ -
0 Jb A R3 ~-H/2

-H/2 - ©
QHIICZ[N Ji+ B - 1] (16)
) Ql (ﬁ,O)

® = arcsin(b/1), Ras= leos® 1 Jb'— [’sin O+
2.2.2 % R 69E HaE
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2 (15) (16) .
2.2.3 A AR EGE
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Transversely Isotropic Hyper Elastic Material Rectangular
Plate With Voids Under a Uniaxial Extension

CHENG Chang jun, REN Jiu sheng
(Shan ghai Institute of Applied Mathematics and Mechanics ; Department of Mechanics,
Shanghai University , Shanghai 200072, P . R . China)

Abstract: The finite deformation and stress analyses for a transversely isotropic rectangular plate with
voids and made of hyper elastic material with the generalized neo Hookean strain energy function un-
der a uniaxial extension are studied. The deformation fundions of plates with voids that are symmetri-
cally distributed in a certain manner are given and the functions are expressed by two parameters by
solving the differential equations. The solution may be approximately obtained from the minimum poe-
tential energy principle. Thus, the analytic solutions of the deformation and stress of the plate are ob-
tained. The growth of the voids and the distribution of stresses along the voids are anayzed and the in-
fluences of the degree of anisotropy, the size of the voids and the distance between the voids are dis-
cussed. The characteristics of the growth of the voids and the distribution of stresses of the plates with

one void, three or five voids are obtained and compared.

Key words: transversdy isotropic; hyper_elastic material; red¢angular plate with voids; finite defor-
mation; potential energy principle; growth of voids



