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4 4 4

(b22)ja—[4{L+ [2(br2)j+ (be)j] %+ (b1)j a—%= 0 (j=12); (D
Ox Ox Oy Oy
2) I [4,13]. T, 0:

y=0 lxl< a (G)i= (9)2=0, (Ty)i= (Ty)=-T (2)

y=0 1xI> a:

(%)1=(9%)2 (YW= (Tya (u)i= (wa (v)i= (v)y (3)
[74 57 T e (0)1= (9)2= 0, (T)1= (T)2= 0. (4)

[3, 16]
0= (0)1= (B)2= 0, (To)1= (Teo)2=- T, (5)
0=0: (D)1= (D)2 (To)i= (To)2, (w)r1= (w)z (w)i= (un)2 (6)
r4+ 0 (G)i= (@)2=0, (To)i= (To)a= 0. (7)

(1) [15, 17]
(bu)jsi+ [2(bn)i+ (bes)lsi+ (bn)j= 0  (j= 12), (8)

2(b12)j + (bes)j : (bn); .
Af‘[ ( bin); ] “ Yy, (=LY )
N> 0, > 0 :
sk = 1Bk, s+ =— i (j, k= 1,2) (10)
2(b1); bes) i bxn);

B1'21+ Bj22: ( 12)([)-:_1)]( 66) , BjZIBjZZ= ?bﬁj] (j: l, 2) (11)
(1), (1)
o’ Xl 12
57t B[4 Bia e 0 (129

2 2 2
aax_2+ é;? ai_2+ éa% U=0 (j=12). ( 12b)
(10) ,
= a+ By = w+ iy (k= 12), (13)

(12) (D
R = R =00 (= 12). (14)
SR =0, (14) : (14)
(13) . aifj, k= 1,2) () .
k,m= 1,2, N, X

Ueoy) = 2 2Rel (A, = By ) Un o (230)] (15a)

T +
Ujk,)\,,,(zjk): (Mt 2)( Mt 1)(ij— a)xl" ?

(zip Za;j, k,m=12). (15b)
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2 2
U(r,0)= D Rel(Ajrn — B ) U r (1, 0)], (16a)
m=1 k=1 m m m
T ¥ . . +
Uy (T, 0) = Wt 2 e 1)r}‘m 2(c059+ 1[3}ksm9))‘m 2
(r Z0j, k,m= 1,2), ( 16b)
Zp— a= x— a+ iBy = r(cosO+ iBysin6) = erei‘ik (j, k= 12). (17)
(15) (16) o=t (17,
2 2
(00; = 2 2Rel (A y = iBry)(= By Uy (a0)], (182)
2 2
(005 = 23 SRel (A~ By ) U (z) ). (18b)
m= =1
2 2
(Tu)i== 20 2Rel (A ~ iBiy ) (iBe) Uy (50)] (18¢)
Ue (50) = Yz— ) (j, kom= 1,2); (18d)
2 2
(0,); = _Z:;'ﬁe[mjk, A = By )(~ sin®+ iBcos0)7 Upa (1, 0) ], (19a)
2 2
(00); = D, DRel (A — By )(cosO+ iusin®)> Uy x (1, 0)], ( 19b)
m=1 k=1
2 2
(To)j= - Zl',;'ﬁe[mjk, \ — By )(— sind+ iBycos) x
( cosO0+ iBrsin0) U, A (1, 0)], (19¢)
Ui (1. 0) = Th(cosO+ iBysin0)»  (j.hm= 12). (19d)
(18) (19), M(m= 1,2 ,
3
(19) (5) (6), MZX b b ,
Bun, By, Anr, A, Ban, Bo, Any,An );)(m = 1,2)
, (Ax) = (Ax, bu) . (A )

Ay 1= r8>\"'( B - 511)2( By — 521)2[[t612+ f12]f12+

guhpeot’( )»13'[)] sin' ( Mal), (20)

_ (2 D) 1) 20+ D1
cr= Enw B Exn W)’
fo= By B— Vir By Bpn— vy
2= En Exn 7

(21a)
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_ Bu+ B Bu+ By
g = Euw T Ean - o1l
b g, Bt Ba o Bt B (Z1b)
2= Bube—p+ Bubn — 5=
) LAy I=
0 (Ay)= (Ay)=17 ., : (
). :
| A)\m | = r8}\M( B12— B”)z( Bzz— 621)2[[L}‘7n612+ f12]f12+
glzhlzcotz()\,,ﬂ)] sin'( AJ0) = 0. (2)
sin(AMT) = 0, M= n(m= 1,2n=0 %1, 2 .., enf 1
g2, hi2 s
[iﬂz"r f121f12+ g12h1200t2( M) =0 (m=1,2), (23)
cot( AJT),
(1) M= = n— 1/2+ i&:; (24a)
(L) == n- 1/2+ c+ i ( 24b)
(i) M==-n-1/2+ & (m= 1,2n= 012 .); (24c)
& ¢ & . n (7)
( iii). (zit ~ a;r 0), (24c) =0,
)\mz—%+ &n (m=12). (25)
() (23),
2
[— m612+ f%f12+ g12h12tan2( &) = 0. (26)
1/(1- 2&x) tan( &T) (26), & 3 3
(grhi’ - 8eif1n) & — 4erf n€— (2e- f1)f= 0. (27)
A= 4f pf(2en—- f1) guhiTC— 4(3en— A12)enf ] > 0 (28)
_ 2eifnt (- 1)"! Jflz[(2612—f12)g12h127[2— 4(3en— 4 12) ennf 2]
"o g12h12T[2— 8e1f 12
(m= 12). (29)
II , (28)
(29) €, &. €, & (25) N,
X.
, 7
(5) (6) , 0= T 0=-T 0= 0,r
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, rh , 16
i Bn— By
Bire = (= 1) 512 By, 83— p./ P gotan( &) + frocot( €] axn e, (30a)
By — By
Atke = (- 1) BIZ B, 5 —=a (B gr- fr)ane +
(- V' 35,0 au)cos(gnn)» ( 30b)
B, e = (- 1) k_l[ By g ptan( €,7) — f1pcot( €, [ arxn e, (30c)

1
2([322— [321)005( &)
(k,m= 1,2), (30d)

Az e = (- l)k(BQk* g+ frjane + (- 1)}’4_1

ane shk=1 kK =2%k=2 ,k = 1
j=15=2 , (21)
B+ B B+ B
en= 0, fiz= 0, gn= 2 121 2 hi = 25152%12- (31)
(31) (29) (25),
€= &= 0, (32)
M= k=- T (B)
(33) 11 A=— 1/2
(25) (18) (18)
2
(0)j= D0 = ZZ'Be[(A]A e~ iBie)(~ B U e (z0)], (34a)
m= 1 m= lkf
2
(0= 2(0%)se = ZMZBe[(A,H— B¢ ) Ut.e (55)]. (34b)

T ST m- SISRd (e - B o) (B Uee(s)]. (340

m=

T .
Ut. e (zk) = 7 Vre (j.k.m= 12). (34d)
" (z0— )"
(34b. ¢, d),
(Ku)j =
ZthRe[(Zﬂl e al )" (A e — iBire) (iB) U e (z1)]. (35a)
m—l}» jA
(K1 )j = ZthRe[(ZJTI si= a 1) (A e - iBre ) Ure(z1)],  (35h)
m=1k=1
(K)j= (Ki)j- I(Kll).i (j=12). (35¢)
Zzk= a zZk=- a s
FE,llL28
U, %,,(sz) = ] (j7k7 m=12). (30)

(zi— @)/ (g + a)* 5
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Zjik = a ’

al VEE, T R
U]'k, € (ij) = 2y 1/2- ¢ (zjk a?j» k,m= 1, 2) (37)
2 - W)
(37) (34d) . (37) : (30)
ane, (34a,b, ¢ (30)
s zjk - a7 zjk T d , (Kn)j, (35a)
ST vim R (21 @ ) S (A~ B (80 Ui (1)) -
m=1 k= lz]]l a
33 b e (2T - @ 1) S (A - B ) (i) Uie (3]}
m=1k=1 z a*
i

(j=12). (38)
- D= i (= )%= 1"V = cos( &M+ i(-~ 1) 'sin( &), (36) (17)
(38) (35a,b),
(Bidje, + BoApe Jcos( €7) — (BiBjie, + BoBiae ) %

[1+ (- 1)fsin(ann)]_ 0 (j.m=1,2) (39)
(Ku)j = ZT(JI JVE S BBy, + BaBae,), (40a)
(K1) = Zw SIS+ Ape) (= 12). ( 40b)

(30a,b)  (30c, d) (39),

a5 = (- 1)"“2(%(_—%52)](12 (.m=1,2). (41)

(41) (30a,b) (30c,d), 16
[SIPR glztanz( &)+ f12

Bie = (- D' =508 B (42a)
B * S n 1- sin

Aug = (- )= glzz([gimﬁi)j}i[cos( gnJT)( i (42b)
w By gptan’( €,71) — f1

Bope = (- 1) 2 Bo- Bolfn (42c)

ng* glzsin(&‘mﬂ) + f12[1 + Sm( 8m:”:)]
2(Bn— Bo)f pcos( €3)

Aope = (- 1)1 (k,m= 1,2). (4d)

(42a,b) (42c,d) (40), j= Lj=2
1/28 2
(Ku)j= (- 1)) ZHM— DIk, (43a)

TTg) > &
(Ki)i= (- 1)1_21 (o) o &8 SYR ) (= LY (4
j=Lj=2
N, X j=1 j=2 )

ZIIHIO[(KH)M - (Kijveal
K = [(K)2- gK”)lj%FO m= . _ T(J‘[a)l/z, (44a)
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[(Ki )2+ (Kl)ljgzo thﬂ[(Kl)zs+(K1)1€m]

m m=1
Ky = ) > = 0, (44b)
I . (44a) s
(2) y= 0 I xl< a:(Ty)i= (Tyj2=- T
5
(36) , z,k— a
o [B05— @) 5o (5} = UM (ke 1,2). (45)
Z]}L a
| o Tmg)r 1
i w(0) = e e (46
S B S T
(- o) G e I T
(st aij,bk,m= 12). (46b)
(46) (43) j=1Lj=2 (46) (4) (42a,b) (4cd) (34a,b,c),
j=1 j_2 II (z  a)

Ku)j, |
Z (ZJT)II1)/2— €, Bz - 1{[ 005(18 I + (- l)ltan( Enfl'[)] %

R[ B B ] . [ B B ]
e (ij_ a)l/z—em (Zjl_ a)l/z—em + Im (zjz— a)l/Z—Sm_ (zjl— a)l/z_s’” +

Z(Kl)jﬁ B/IBZ R|: sz _ ﬁ}l i|+
m= 1 (2]'[)]/2 & By- Bl (zjp— a)l/z-sm (31— a)l/2—sm

B B
(- 1)] I[tan( S”H)]Im[(zjz_ ;2)1/2— & " . :) /x a]}, (47a)

(z1

Ku)j. |
(9)j= Z((ZT[)HI)/Z_E B,- Bl{[cos(lgnr[) . (- l)Jtan(SnJ'[)] N

7

R [ 1 ~ 1 ] [ 1 _ 1 }}Jr
Lz a)V* % (g2 a)"*" (51— )" " (z0- a)* ®

< (Ki)ie, 1 f [ B B }
,;(231)”-% Ba- B,-ILRG (21— @)"> % (52— o) > 57
(- " [tan( €7 /1 [ B ] ] 47h
D () (e @) L)
(K1); 1 f [ B, ~ By ]
(Ty)j= 2(23-[)1/2—& By — Efl (32— a)1/2—£m (21— a)1/2_ e | —

[cos(gnn) =Y tan( Snﬂ)] Im[(zjz_ %)V}Sm T (zi- il) V2- 8,,}}‘*

Ki)jie BB _
Z((znjl)/z_s B L %{(— 1)/ [tan( ?mﬂ)]Re[(zjl_ (ll)l/}an— (52— 2)1/2%]+
Im[(zjl_ (11)1/} & (20— i)vza,,}} (j=12). (47c)

j: 2 Mz(x>y) Mz(r=6)> j: 1 Ml(x7_y)
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My(r, - 0). (17), Mo, My s
Zr— a= e, Q= JcosO+ Bisin®, ® = (= 1) arctan( Bitan0)
(k= 12). (48)
j: l’j:Z ) , BZkZ Blkz Bk(kz
1,2). (48)
k= Pr= Jeos’0+ Bysin®®, @ = (- 1)/% = (= 1)/ arctan( Bytan0)
(k= 12). (49)
(17) (46b) (48) (49),
1 N S
R L
' (J. k.m="12). (30)
Im -1 — (_ l)jlm 1
(z= a) (2= a)’* %
j=1 j=2 (%)j> (%) ( Ty)j N, A
%, G, Ty ) (44) ) (32) (50) (47) (B).
[15,17] 11 (2t a)
6
I )
M=— 1/2+ €(m= 1,2). ,
e(m= 12 : Il
€, & , j=1 j=2
I )
. N, A j=
1 j=2 , II
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Researches on Interface Crack Problems for Mode Il of
Double Dissimilar Orthotropic Composite Materials

YANG Wei- yang', ZHANG Shao- qin', LI Jun- lin', MA Yu- lan"?
(1.School of Applied Science, Taiyuan University of Science and Technology,
Taiyuan 030024,P.R. China;

2. Department of Mathematics and Physics, Beijing Technology and Bussiness

University , Beijing 100037, P. R. China)

Abstract: The fracture problems near interface crack tip for mode II of double dissimilar orthotropic
composite materials are studied. The mechanical models of interface crack for mode Il were given. By
translating the governing equations into generalized bi— harmonic equations, the stress functions cor-
taining two stress singularity exponents were derived with the help of a complex function method.

Based on the boundary conditions, a system of non—- homogeneous linear equations was found. Two
real stress singularity exponents were determined under appropriate conditions of bi— material engi-
neering parameters through solving this system. According to the theorem of limit uniqueness, both the
formulae of stress intensity fadors and theoretical solutions of stress field near interface crack tip
were deduced. When the two orthotropic materials are the same, the stress singularity exponents,

stress intensity facors and stresses for mode Il aack of orthotropic single material were obtained.

Key words: interface crack for mode Il ; stress intensity factor ; double materials, orthotropic



