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Cll CI2 C13 €33 C44, z= H> 0
S, stos,
{nt}: {00 - 1},{n;}={0,0,1} (1)
pi(x,y)  pi(x,y, H )==pi(x,y,H )  (i= x,5,2) (2)
(0,0, h) , ,
zi= sz, hi = sh, zi = sz,

zj = z;+ hj, R,;‘ = ,Ix2+ y2+ zzj,

2+ 24 22 (i.j=012); (3)
2j = zZi— hj, Rﬁ: x +y + zy,
Zj = Zj— hj, Rij = ,Ix2+ y2+ zijz,

2
EU CUSi c c cas
i = i= C13 i— C2, 0= C4S0
(c3+ cu)si’ i ’ (4)

cu(si+ i), i= B si— Ciy

2 Cll— C12
S0 = 2044 s (5)
sl 82
4 2 2,2
c3css — [crien+ cu— (c3+ c#) [sT+ cuicua= 0 (6)
( st s2)
Somigliana s ,
uxy= L w @a o0 Weow s, (7)
v(x,y,z) = s*{ u P ;(/zy)+ w ds, (8)
w(x,y,z)= S+{ w Yo Feow s, (9)
s L('jk) (k) k ., u v
w ( )

u( s ) = u( ’ ’H+)_ u( s 7H_)7

v( . ) =, JH )=-w(, H), (. ) S (10)

w( B ) = w( » 7H+)_ w( ’ 7H_)

(7~ (9 > H 0 .

z 0, (2) s
1 u v
JK= w ] 3dS(, )+2Kz[ + ]= p:(x.y), (11)

S r X y

g*{[KerOSZ + K, sinz] u + [(Ki— K; )sin cos | v }(1_5%_[_’_
: r

w
2 K- = px(x,), (12)
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g+{[Kzrsin2 + Kicoss ] v + [(Ke— Ko )sin cos | u }d_SL3_l+
: r

2 Kr 1;/) = p}'(xs }’), (13)
= (= x)'+( —y)L cos = ( = «x)/r,sin = ( = y)/r, (14)
2
K. = i/ c13Gai+ cnMaif,
i=1
2
K. = i[— c13Gi+ cMsi],
=1
2
K., == cu 0Gioso- 2. il cauG3i+ caayi], (15)

=1
2

K. = 2ca 0Guoso+ 2 i canG3i+ caaMyif,
=1

i=

2
Kr = il cuaGai+ cuMo2if,
=1
2 2
Mlt— Al_ Ayy M2i = AL+ Alja
j=1 j=1
2 2
M3i= AiSi— Aiij,M4i = Aisi+ A,;'Sj,
j= 1 j=1
2 2
Gii= Di- Dy, Gai= Di+ Dy, (16)
j=1 j=1
2 2
G3i = Disi— Dijsi, G4i = Disi+ Dj s,
j=1 j=1
Gio= Do— Dy
s , K, = K.= 0, (1)~ (13)
) [9]
[ 5] ) 0 S
, , Oxyz, «x % 0
)2 pr(x,y) pr(x,y) p(x,5), 0
, . (1)~ (13)
v = Re(A;x+), v = Re(Adyx>), w = Re(A:x:), (17)
A Ay A 0 s %y s ,
0< Re{ X5 ¥s z}< 1, (18)
, Ax Ay

s s Xy z
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Az 9 X y z
(17) (1)~ (13),
lig Re/ K=cot( = )x < M0 g o g™ 0 = g,
o . (19)
lim Re/ 3K = T4~ (2K 4 Ko Jeot( o)t IO IAL g < 0
lim Re/ (Ky + 2K )eot( ,)x'™ JA,] = 0; (20)
Re Im , i= J-1,
Ay = xAx, Ay = )’A}’y A: = zA17 (21)
=+ . Re( )= mi{ Re( o, Rel .)) (2)
(20) (18)
y= 172 (23)
: vV Ir
s x = z = ) (19)
cotz( )+ ¢= 0, (4)
3KK,
= K2kt K. ) (B)
,c> 0,
1 . 1.|1= ~
=5 i, _2]11[1+ ] =Je (26)
(26) , Oxz
’ (_ 707 O): > 07
(7~ (9) 5
1
z = — § [Kzz w ] I?ds,

ds
R2 RS;
R=(+ )+ ° (B)
(19) ;
i KA. = K. A, (29)
(2) (17)
K.
w - i?zz u = A:x (30)
. (17 (27)
) 3K, A, - 1
z— 1 (2Kzr+ Kz) xz = — 2 Kzz sin( ) N yz = = J_ 3 (Kzr+ ZKZ )Ay (31)
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K+iK :1ﬁ1})ﬁ1_(1+ixz)a

(32)
(31 .
K 2)" K 1 K
K -1 (2K.. + K, )K = - sin( ) 1m6x w =1 K- u , (33)
_ . R
K = 3(Kzr+ 2Kz ) 1]1’1’(} J: v (34)
3
L= ke (35)
. (25)
3K’
©= Ke(2Kat K- ) (36)
A (3)
=0 =0 172 : (11)~
(13) , |
, [9]
4
[10]. ,
A1 Z P3

P, Aiv [ Ajx }
u= _— _ fgr )
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2 2
Ay
v= P;3 o+
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J
: Ai 2 Ai‘
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C13+ C44
A= —_——, A - Ay A3
l 4PC44633(92— 91) 2T l (A3)
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Interfacial Crack Analysis in Three_Dimensional
Transversely Isotropic Bi_M aterials by Boundary

Integral Equation M ethod

ZHAO Ming_haol, LI Dong,xiaz, SHEN Ya,peng3
(1. Departm ent of Engineering Mechanics, Zhen gzhou University,
Zhengzhou 450002, P .R . China;
2. Basic Department, Zhongyuan Institute of Technology,
Zhen gzhou 450007, P. R. China;
3. Department of Engineering Mechanics, Xi. an Jiaotong University,
Xi. an 710049,P.R .China)

Abstract: The integral differential equations for three_dimensional planar interfacial cracks of arb+
trary shape in transversely isotropic bimaterials were derived by virtue of the Somigliana identity and
the fundamental solutions, in which the displacement discontinuities across the crack faces are the
unknowns to be determined. The interface is parallel to both the planes of isotropy. The singular be-
haviors of displacement and stress near the crack border were analyzed and the stress singularity in-
dexes were obtained by integral equation method. The stress intensity factors were expressed in terms
of the displacement discontinuities. In the non oscillatory case, the hyper singular boundary integral
differential equations were reduced to hyper singular boundary integral equations similar to those of

homogene ously isotropic materials.

Key words: three_dimensional bi material; transversely isotropic; interfacial crack; stress intensity

factor; integral_differential equation



