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T(x v) Laplace y ' T=0. T T = Re[g/ (z) ],

Go=— kT /o, g = — kT /3y (k, )
g+ = kg2 0= fad- g )= kinfe (2] (1)
, 0 L .
1 2 sTs
g:(z) = ooln[(z—zl)/(z—zz)]+gzo(z) €5, ,
Qo== @ /(M) gn(z) S . gn(z)=0(1%) (1217 @) gi(z)
S* , Taylor

gll(z)= ao + ;akzk, € 8",
Qi(t)=Qx(t), Ti(t)=T2(t), 1€ 1,

Qi ()= 0x(1)=0 t€ L,
+ - st S

e LU o I =l B
k

g:(2)= T X0 (D)6 (z) +
k21QO z - z] zZ— 21 klkDO
i+ kzt ‘.{Z—ZzJ h{z—zz T ko4 by (3)
Gio(2) = 2[G;(2) + G5 (2)] + G (2),
1 Qoln(z—z) i Qoln(z-z )
G z)= - T — G* z) = - - x>
JE)= ()RS G (2 = (- )

Gw (z) = (2= Rcosa)Do + (2 — z tz2 - 2 )Qo,
P(z)= ¢z + o1z et a,
Xo(z) = (z—a)il/z(z— b)) Do=-ay a =0 a=0

(2) 2= 0 a0

kzt 2] Z*l klta{)
1= T Xo(0)Gue (0) + Qo[ \{Z—J " {Z]]}+ e (4)

3
Muskhelishvili ( 1975)"", :
O, + 0,= 2/®(z) + D(z)]; 0,— 0, + 2iT, = 2/z®"(z) + W(z)], (5)
Miu+ i)= KP(z) =29 (z) = d(z) + 2ung’(z)dz, (6)
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. D(z)= ¥(z), W(z)= b'(z),

®(z) =Aizh(z- z1)+ Bih(z— z1)+ Awzln(z- 2,) +
Boln(z— 2z ) + %x(z), €5,

br(z) = Ciln(z—2z1) + Coln(z—2z2) + $(z), €8,

Py (z) by(z) S

21']252]52:00
Bi-C, =0 A, =- (k11+ kzl)(Kz+ i
~ ~ 21, B,k20
B:-C2=0Q 4. = (kvit ko) (Ko + 1)
(9) (7). (8)
D,(z) = A, W 2221 4 Dy (z), €8,
zZ2— Z

W, (z) = Wy(z), € S,

) CDzo(z), Wy (Z) 0.
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[®1(t)+®2(t)]+: [CD1(I)+ (Dz(t)]_, L‘E L+L/,

Ci(z)+ B(z) = G(z)+ F,

F=-®/(0)

G(z)_Ah{ J+Ah{ ?}+Al[ 2__ zi]
Z = Z Z— 2 Z— 22 Z— 2

qul (1) +—1<1>l (1)+ Bigi(1) =

%Cbz(t)+—®2(t)+ B0, (1), t€ L.

Dy (t) — eDao(t) = fG(t) + WI(t)+ JF,

eoo ottt (1+ BB (1+ K)H,

- UI+K1U2, B 1'11+K11‘12’ - l‘l1+K1U'z’
: : I

1) = B (1) = Woga(1), W= i

M uskhe lishvili ( 1975)" ", (16)

Yo(z) [fG(t)+WI(t)+ JF
mitd v () (- 2

(1320(z)= dt+R(z)Yo(z),

Oy (7 ) = fG(z)+1W_12z)+ IF _ (Z)[le(z) L R(: )]

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)



Hie (2) = 2[H: () + Hs (2)] + Ho(2)

5

4

Yo(z) _ (z— ) (1/2)- 6( _ b)—(1/2)+i6’ =

Eh

2

H:y(z) =-75 () (= DfAin(z=5)+

(W /(ki o+ k2 ) ) [ (Bokii= Bika )G.Xo(z) +
(= 1) (B = By)kaQoln(z- zj)]},

H. (z) = ﬁ{ (- UMiln(z=5 )+ 5 /z=5 )]+
2 (Biko ~ Bk )G Xo(5 )~

(- 1) (Bi-B)kQoln(z- )]W/(k“+k2.)},
Ho(z)= [2= (R2)(e" + e2) - RE(e1 = €2)] x
[JF-I- W(— leO)(B|— BZ)]+Gf]

W
Gf‘l = ﬂ](Zz —Zl) + [(Blth_ szlt)Goo+
klt+ k21

(Bl - Bz)ktho(Zz -2 +Z*2 —Z*l )1

d1=O d(): 0

(18) (10) (19) (19) (13) (20)
z z Yo(z
W, () =161 )+1Wilg ) +JF ()dlm(z) (19)
z)— z)— Yo(Z

o, (7)=—LELz) j’e( J=fF, li M (2, (20)
(20) z=(Q @, (0)

o, (0) = ~JG(0) = WI(0) +[ @i (0) Yo(0), (0), (21)

1-e 1-e
®,(0).

s=w(Z)= ie [Z- R- (R2)sin(2a)]. (22)
Z- 2. [14], s-

S+
K, - K, = <2aR

2028 Jin(z = b)) " fo(z)) b (2
(22) (23)
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K~ K= 2l 2exp/ (M- a)8- /2],

—H 1 (D). 24
(1—6)(%8]'11(1)“/2)“5 1 ( ) ( )
{ el&@z(z)—zw;(z)— ¢2(z)+ ZUQBZ gJ;(Z)dZ
R4 e -
b,
KR (z) = 2P(z) = bi(z) + 24 B, JI(Z)dZ
>0 10 1< a. (25)
b,
5
b
, , Kb Kb
1— K>
Kio— Ky = W- (26)
X .
a,=0a=a= /12 6= 0 PR = 2.
1)1
a) =0
PR(P>R) 06=0 ©=0 |, .
Ki=K, =128 B kio= kay By B,
A, Ko
r 3 r )
I , , ’
» P lJ'2/1']'1 s
Ki= K = 1 8 LE = Zul( ), ) Bl =
Bz’ 4 th/kll r
ko Zlen bl 21, r :
> I 2 > 2
th/klt » s >
K=X=18 Kk=24( ), s ka/kn=1
5 Bz/ﬁl s r
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] » I >
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Interaction Between a Heat Dipole and
a Circular Interfacial Crack

XJAO Wan-shen, XIE Chag LIU Youwen

(College of M echan ics and Aerospace, Hunan University, Changsha 410082 P. R.China)

Abstract The heat dipole consists of a heat source and aheatsink The problem that an inter

facialcrack ofa composite contains a circular inclision under a heat dipok is investigated by u-

sing the analytic extension techniqug generalized Liouvilk' s theorem andM uskhelishvili bound-

ary value theory. Temperature fields and stress fieds are formulated and then the effects of

the temperature field and the inhom ogeneity on the interfacial fracture are analyzed As anuw

m erical ilustration the themmalstress intensity factors of the interfacial crack are presented for

various material combinations and for different positions of the heat dipole The characteristic

of the interfacial crack depends on the e hsticity, themal property of the canposite and the

condition of the dpole

Keywords them oelasticity heatdipok iterfacialcrack circular nclhisionn inhom ogeneity
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