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Tiw = 0, (1)
Tu = J“/[Xu X = XDe(X) S+ 2K (1 X = X 1 ew(X)]dV, (2)
e = ;_(uk,1+ w,r)® (3)
(2) (2) X
Tu(X) eu(X)
I X' = X1 XX =x1) Hax -xl)e (2)
oV . X(0X -x1) Hax -x1I
[8,9] ,
(L H) = (ABal X' - X1), (4)
a(l X = X 1) = wexp[- (B/a)’ (X - X)(X - X)], (5)
B ,a , * A K Lame , Qo
J.Va(l X = X Ddv(X') = 1¢ (6)
(4 (5 (5)
(6)
= +(Ba)* (7)
4 (5 (2
Tu(X) = J.Va(IX'—XI)Ou(X')dV(X/), (8)
0 (X') = s (X) &+ 2Vei(X) = du, (X) &+ Bu;(X) + w.(X)]* (9
(9) . _ (9) (1)
La(l X = X 1) 0 (X)dV(X) - ,Lv“(' X = X1 oy(X)da(X') = 00 (10)
2
21 s T,=T
( (10)

1 ),
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(15 (16)

B(s) = 3y (9" ()

u= _T[(J}H-M——ZL?)_J. (s) [ﬁ— sy| exp(— sy)sin(sx)ds (4)
T%%%J‘ ll + sy| exp(— sy) cos(sv)ds® (2)
(9 (23) (v >0>

Oy(x,y) = %j A(s) (1+ sy)exp(— sy)cos(sx)ds® (26)
(8)

Ty(x,y) J‘dyj Q,xy x—xl,ly/—y|)+

a(lx—x|,|y+y|)]dx’- (27)
a (9 ; [2]
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IO oA (5) k(&) cos(sv)ds = - W, lxl< 1, (28)
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Jo A(s)cos(sx)ds = 0, I <Ixl,
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-du dlz d]} dln-
le dzz dB d2n "
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Investigation of a Griffith Crack Subject to Uniform
Tension Using the Non_Local Theory by a New Method

Zhou Zhengong, Wang Biao
(P O Box 2147, Center for Composite Materials, Harbin Institute

of Technology, Harbin 150001, P R China)

Abstract: Field equations of the non_local elasticity are solved to determine the state of stress in a
plate with a Griffith crack subject to uniform tension. Then a set of dual integral equations is solved
using anew method, namely Schmidt’ s method. This method is more exact and more reasonable than
Eringeni s one for solving this kind of problem. Contrary to the solution of classical elasticity, it is
found that no stress singularity is present at the aack tip. The significance of this result is that the
fracture criteria are unified at both the maa oscopic and the microscopic scales. The finite hoop stress
at the crack tip depends on the crack length.

Key words: non_local theory; Schmidt’ s method; dual_integral equation



