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Xoy ,
€x = S104 + Slf:o-y"' d31Ey1 E:y = SOy + S3§y+ d33Eyy ny = S4£p-xy+ dis Ex (1)
Dy = dlEp-xy"'Ell Ex, Dy = d3Oyx + d3§y+833 Ey (2
Ox=Fy(x,y),0y= F'ux(X,y) ,0,y=- Fy(x,y), Ex=@0",(x,y), Eg=-0"y(x,y).
IS F(x,y) ¢ (x,y) (4
F(x,y) = 2Resz(zk) , Q(x,y) = ZReZ)\kPk(Zk) (3
Mg, k=1,2,3 , (4)
[SuM? + (2S13 + Sau)H? + Sp] €11 +€3?) - [ dal? + (dsz - dis)]° =0 (4)
Zx = X +Hyy , A= [da i+ (dsz - dis)H ]/ €11 +€ 2 ) (5)
S . L=L;+Lo+ +L,, Li=
aib; ,
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oy(t) =0,(t) =0, T () =T5(t) =0,t L (6)

Maxwd|
Dn , &
Dn,
Dy(t) = Dy(t) , Ex(t) = Ex(t) , t L (7)
(7
H(z) = Fi(z)  Qu(z) = B z) S (L ).
h(z) = Av+ O/ 28) ,  Q(z) = A+ Ol 2%) k=1,2,3 (8)
© Ax 0=y 0705, E*=(EY, E)) 0 (VU Z2)
, | z| . (M (8)
Z[¢E(t)+9'k(t)] =0, Z[¢'k(t)+92(t)] =0
= _ _ 1 5
Z[um;(t)w@'k(t)] =0, Z[uk%(t)wmu)] =0, t L
(10)
(100 , RiemannHilbert (6]
Z[)\kd:k(z) -NQ(2)] = By, Z[gkxk(z) - 9Qu(2)] = B (11)
Bi = Z[)\kAk')\_kATk , B, = Z[gkAk' gAk] (12)
(11) (12) (9
uj (v - T (1) = By, uj(t) - Oj(t) =B, j=34, t L (13)

Us(2) = Z[(W+ Td 4(2) - RQ(2)], Us(2) = 2[(HkW +H3 T 4(2) - WsRQ(2)] (14)

Bs = (gs+ g2a)B1- M3 +AX3) By, Bs= (Mags+H3ga) Bi- (A3 +HA3) B, (15

W = ghs-A3gs, Tk=0grx-Asgk, R«= ghu-Asgk, k=12 (16)
(13)
Uj(z) = +[Bif(2) + PJ-(Z)]/[ZXn(Z)]}
Uj(2) =w; - [Bif(2) + P(2)1/[2Xn(2)]
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P(z) = cP2"+ cVyz" +  + cfVz+cd?, o = (H+H)2, |=34

Hs = Z[(W*' TW Ax - RAAL] , Hs = Z[(UkW‘stTk)Ak- M3 RiAK] (183)

Xn(2) = kE| J(z- a)(z- b , f(2) :#JL(t- 2) "t Xa (1) dt (18 b)

(14) (12) K (2) ,Q«(2) Zx z, A (z) Qu(zd) , k=1,23.
(14) , U2 +(2)
C(nj) = Hj - Wj, C(nj_)l = - ( Hj - W]) z ( ax + bk)/2 , ] =3,4 (19)

PP = SR+ S b d i, PP = (S + S - dab R M
Ci,Di,i:O,l,z, ln-2

ZL_[p&”(M(t) - B (1) - PYQE(Y - Qik())dt =0, =23, ,n” j=1,2
(20)
1 : ,n=1. a=-a, b =a,
Us(z) =Wz +[Bs+ WyzXi'(2)1/2 , Us(z) =Ws- [B3+ WyzXi'(2)]/2
(21)

Us(2) =4+ [Bs- WO zXi'(2)1/2, Us(2) =Ws- [Bs- W 3zXi'(2)]/2 (22)
h(z) ,Qu(z) , k=1,2,3

( )
O, =0y - APy + AGJEXN(E) , 0, =00tXiM (1) , O, =0 ptXi'(t)  (23a)
Ex = Ex - BOw + BOwtXi*(t) , E = Ey - BEy + BE tXi' (1) (23b)
Dy =€11(Ef - B@y) + (dis +€ 1le)0;§/Xil(t)
Dy = ds1(0x - AZY) +€3(Ey - BPy) + (dsiAx + das +533|3y)0§°txil(t)

(249)



o =2

- DB MW+ Ta) - NRawd . Xe= (- DB Mz-Ms )
(NN- MM) W, M= MH3-H)(W+ Tz) - (Hz-H2) (W+ Ty)
M3-H1)Rz- (M3-H2)R1, Y=(W+ T)R- (W+ T2) Ry
M1W +HP3T)) Ra- (M2W +H3T2) Ry
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Y(ay) = (P?A - a%)/ Ja%(b?- &%)  Y(b) =(1-A) kit
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A GENERAL SOL UTION OF THE PLANE STRESS PROBL EMS
IN PIEZOEL ECTRIC MEDIA WITHL INE CRACKS

Hou Mishan
( University of Petroleum, Dong Ying 257062, China)

Abstract Cong dering conti nuous boundary condition of electricfield at the cracks, agenera solu
tion of the plane stress problemsin piezoelectric media with line cracksisprovided by ugng function
of complex variable and solving Riemann - Hilbert problems Solution in closed form and field inten-
gty factors are given for problems of a sngle crack and two cracks It is shown from the slution
that the stresses and dectric field intensty and eectric digplacement have (1/2) type of sngularity
at the crack tip. These results are compared with some resultsof previous researcheson physcsfac
torsof the eectric field angularity.

Key words piezoelectric media, line crack , plane stress problem, intensty factor, solution in
closed form



