, 24 11 (2003 11 )
Applied M athematics and Mechanics

:1000.0887(2003) 11_1186_05

M@, ARF., EEe

(1. , 410082;
2. , 410073)
( ZARFHE )
. (QOD)
s ,COD .
5 5 ; H ;. DB
0346.1;0344.3 DA
[1 [2] .
[3] y
1
1 , 1" 2 ,
H .
Oxygzj x , 0O «x , i Jj (=1,
2) . 2a, 2h c g oo
* ;200110 26; ;20030720
: (18972076) ; (002001) 4
(19925209)
(1959—), , , , (E_mail: xwshnd ¢@ hotmail . com)®

1186



1187

TO L
Ty
_O o o O] O © © Q
1* 4K n
—-2h-b <2h~a~2k+a—2k+b -b -a 2 .
S TR T w——— e R T T
29 AR " b 2h~b 2hk-a 2h+a 2Zh+bd 5
r2 i
® @ @ ® @ ® @ ®
11/]
1 2h
DB , b- a, , 2b
(% .
gj wj
Qw; Qw; 0%w;
Css a—:}f+ 2C45jax—g};;+ C44,~§u;2L= 0, (1)
Cu, Cus, Css , ; J
Ow;(x,0 Ow;i(x, 0
CW—W%+ c45j—w%:— T (x € (2mh- a,2mh+ a)), (2)
J
Ow;(x,0 Owi(x, 0
Cay _w%(%i+ C@_W%z;z: T_ 1,
J
(x € (2mh— b,2mh - a) U (2mh+ a,2mh+ b)), (3)
wi(x,0)+ wox,0)= 0 (x € (2mh+ b,2(m+ Vh- b)), (4)
wi(x,y) 0y o (x €(= oo o)), (5)
T , ;0< a< b< h,a h , b ;m= 0, X1,
t2 ..»
2
(1 (5),
wi(x, %) = %{fmAj(i)eXp[(@+ if)&; - i&/d+
J; Aj (Sexp[(- g+ iB) &, - i@c]di}, (6)
¥ L AT(E) :
G = (Css5iCayj— Cisj)V% Cujy B = Cus/ Cay® (7)
(6)
Owi( %, %) Ow;(x, ¥;)

5o (%, ) = Cay =5 = Casj =5 7



1188

T (x. 1) = 3{ [ (s i8)85 (©ewr(a+ i85 - iGEs

j:(— a+ iB) 8] (Hexp/(- o+ iB)G - i&]di}' (8)
x=am= 2mh(m= 0, X1, X2, ..) ,
Tﬂ] ’ w]-(x,())
Aj(8) = Aj(§) = A(&r (9)
f](x) gi(x) Ai( &),
mh+ a
A (&) = § Jz Jil (r)[sin(r&) = icos(r&)]dr +
h— a mh+ b
i b T >r2mh+u] gi(s)[sin(s&) — icos(sg)]ds}- (10)

w(x,0)= wi(x,0)+ wa(x,0), f(r)= f1(r)+[oAr), g(s)= gi(s)+ gxAs), (9),(10)

(6), 3 +0
<" mht @ sin cos(x
w(x,0) = Z:ow(x,O) = Z JZ " [( )er. —(i%@d§+

h- a mh+ b
) sin( sT) cos(x11) .
[Eh_ sz,h+ (]g(é)dSJ‘O n d% (11)

jo cos(xé)gsin( xé}dg_ % (x< y)
J.°° cos(x gin dE= 0 (x> y)
(11) (4) .
(9) (10) (3) yi + 0,

ﬂ[ ;zl(x 0)  Tefx. 0)} )

mh+ a h— a mh+ b
{f s [J% .| ] } : (12)
me = oo| #2mh—-a ' — X 2mh 2mh+ af $ — X

W = JC44jCSSj— C45," (13)
(12) (2),(3),

f(x+ 2mh) = f(x), g(x+ 2mh) = g(x),

S(=x)==f(x), g(- x)=- g(x),

,,lzzw[y— x+ 2mh - y- x+ 2mh]_

l[ 1 | ] my
2L (T2 = (/2] * (w72 (/2] 2

A B
_[O RM_Rde i %_%%ds: T x €04 (14a)

(&)

F(R) (S) WT- Ty
,':g_Rde* fg_sxd5=- - (X €(A,B)), ( 14b)

(@)



1189

Azsinzg_z,stm{] .2[3'[96] [}
2h 2h
I I

(15)
S = sinzg_;l,F(R):f[ arcst_ G(S)=g arc sin ]
1 1 1
©T ot o (16)

(1)~ (5) (14)°

(14)

F(R) = - {J; T+ 2Tarctan[Jﬁﬂ

JB R B A
Tln B = JB - (R € (0,A))* (17a)
A
s) = - { ﬁ[_ =i
JB A JB S
Tln (S €(A,B)), ( 17b)
Jt- 5

- T+ Z'Earctan{ /B;—A} =

~[2h] Jl - B;:J uzou

§= wi(2mh *a,0) + w2(2mh £a,0),
(17) (11) (15)

B- 4, JB—S
T. (B
5= %J.ln 4 S dS__. (19)
T ot JB—A_ JB—S J(1- 8)S
A S
(18) DB b- a
2a 2h

(19)



T .
(19) 6 T Cay Cs5 Cus 2%
1)
: (16 o= o :
2)
. (7) (13) Cis= 0, Cs5= Caj= W (
) .
3) —
y Cis1= 0, Cs51= Caar =
My, .
’ ; (1), (I 1)
[ ]
i ’ ' (M]. , 1986.

[2] Hwu C B. Collinear cracks in anisotropic bodies[ J] . Int J Fracture, 1991, 52(4) : 239 —256.

[3] XIAO Wan shen, Zeng Q Y. Dynamical dugdale barenblatt model for interfacial crack[J].Int J Frac-
ture, 1997, 86(2) : 13 —15.

(41 « » ) [M]. : , 1979,

Periodical Interfacial Cracks in Anisotropic
Elastoplastic Media

XIAO Wan shen'?, ZHOU Jian_ping’, TANG Guo jin®
(1. Department of Engineering Mechanics, Hunan University,
Changsha 410082, P .R .China;
2. College of Astronautics and Material Engineering , National University of Defense Technology ,
Changsha 410073,P.R .China)

Abstract: By using Fourier transformation the boundary problem of periodical interfacial aacks in
anisotropic elastoplastic bimaterial was transformed into a set of dual integral equations and then it
was further reduced by means of definite integral transformation into a group of singular equations.

Closed form of its solution was obtained and three corresponding problems of isotropic bimaterial, of a
single anisotropic material and of a bimaterial of isotropy anisotropy were treated as the specific cas-
es. The plastic zone length of the crack tip and aack openning displacement (COD) decline as the
smaller yield limit of the two bonded materials rises, and they were also determined by crack length
and the space between two neighboring cracks. In addition, COD also relates it with moduli of the ma-
terials.

Key words: periodical crack; interfacial crack; anisotropic elastoplastic fracture of bi material; an-

tiplane problem; dugdale barenblatt model; crack openning displacement



