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(8 , &1, &2 €3 , ©

1 Stroh
x(j = 1,23) uj @ X1
2, 167,
u= Af(z)+ Af(z), ¢= B(z)+ Bf(z), (1)
,u b ;A B if(z)
f(z) , % Dy E,
(}'1:— ?,2; (}2: dj),l (]: 19 23 3)9 (2)
Di=- ®o Do= ¥, Ei=- us1, Ei=- usy (3)
, Suo () f(z) , ,
f(z) 21,722,273 24 ,Za= a1+ paa(a= 1~ 4),
116/,
pa
2
, ST, S,
s 1 . R - a< x1< a
- 00O x3< + ©9
Wl = ul = wie,  ur= uz = unt Wox, »
uy = uz = uxn (- a< x1< a), (4)
Ei=Ei, Di= Dy (-a< x1< a), o —x,!
(5) w @V
o , @ %3 s ]
. (4 (5 "l
ui1= uj1= 8w, Ei = E|
(- a< x1< a), (6)
D= D3 (- o< x;< ©00), (7)
& Kronecker ,
_Qui_
ui= 3= &
_Quw_ 10w Owif 110w Quif o
¥21= ax1_ 2 ax1+ axz + 2 ax1_ axz - 1+ >
Ouz Ouz Ou Ous
us 1= 5= 50t Ons 2€3, u41= P Ere (8)
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wi= [uin, ua us o, ugf b = [0y, Op, Oy, Dy,
(D L L
ui= AF(z)+ AF(z), ¢= BF(z)+ BF(z),

F(z) = & (z)/dze

. F(z)
Fi(z)= C”+ Fio(z) (L= 12),
. Fo(z) S (l=1) S (l=2) ., Fo(o)=0;C"
(6) (10)

(12)

(14)

(16)

(17)

(2)

A1F1(x1)+ A1F1(x1) = A2F2(x1)+ Aze(xl) (— oL x1< + 00)'

) A1Fi(z)- Ay Fa(z) (z €5%),
=N ke )- avFuz) (2 €57,

f(xl)—Jf(x1)= 0, (— o< x1 <+ 00),

[18]

J(z)= J(®) = F7,

oo

F”= AICT - A2C>  F”= A2C2- AICre

(16)
2F” = [AICT + A2C2 ] - [A2C7 + A2Ca ),
FOO
(13) (15)

A\F(z)- AFy(z) = F* (2 €5%),

ArFay(z)- AiFi(z) = F® (2 €5 )«

wi(x1) = AiFi(x1)+ A Fi(x1),
AP (x1) = i (x1)— ¢ () =
[ BiF\(x1)+ B\ Fi(x1)] - [ B2Fa(x1) + B2 Fa(x1)],
(18  (19),(21)
— AP (x1) = H[A\Fi(x1) - H 'HA Fa(x1) - H '(Ya- Y\)F*],

Yi= - iBiA1', Y.=- iBoA3', H= Y+ Y,
K(z):
K(s) - {AlFl(z) (z €8,
H 'HA Fy(z)+ H'(Y,- Y)F® (2 €5),

- iAbi(x1) = H[K (x1)- K (x1)]°

(9)

(10)

(1)

(12)

(13)

(14)

(15)

(16)

(17)

(18)
(19)

(0)

(21)

(2)

(B)

(%)
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. AP (x1) = 0, (24) K(z) z
(23), (20)
ui(x1)= K (x1)+ H'HK (x1) - Ko, (25)

Ko= H'( h+ Y, F™*
(7 (A
HYK (x1)- K (x1)] = 0,(~ < x1< o), (2)

Hi= (Huy, Hp,Hy, Hu),

(26) [18] 4
HiK(z) = HiK( )+ (27)
, (6) wi1= - i4Ei(x1), ir= (0,1,0,0)", is= (0,0,0,1)",
E1(x1) , E1(z) ° , (25)
K (x1) + Ifllﬂ( (x1)= Ko+ 20— i4E1(x1)(- a< x1<+ a), (28)
(27) (28) K(z) ; (23) Fi(z) Foz),
(28)

K(z) = QU Sen @ [Kor inon- iki(z)]+ QCOXS()DP(z), ()

, N , a
2+ a|'%

Q 'H 'HQ = (7)), Xi(z)= =25, Plz)= ciz+ ¢ (30)
(29) z o

K(o0) = Q- Lm">>Q*‘[Ko+ i200- LEC]+ O, (31)

(25) x1 . oo, (8)

(I+ H'H)K(o) - Ko= €%, (32)

e” = ol en+ ©°,28% - Ei]'. (%)
(33) , &l en &6 Er , 0%

(%) Q'

Q '(I+ H'H) Q0 'K()= @ '(Ko+ €7) (34)

(30) . (34
K(o) = QU500 ' (Ko+ €%) (35)
I+ e

(35) (31)

c1= 1m>>Q“[e°°+ i2e— Q4ET]* (36)

1+ e =«
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Co o, (
fE= 0 (24),

}l{rK(z)dz: 0, Im[zj}[—LHzer(z)dz]: 0, (37)
, I , Hx= [Han, H»n H2»,Hxu]*

() (37),

co= 0, Im/Hyi = 0, (38)
(30) (38),

Wp— 0% = EX+ Mﬁ[aﬁ’lmﬂm 263 TmH 2] (%)

(2) El(Z) (29) (35) (27)

Ei(z) = H4Q<< Z]'[g >>Q [8 + 2 — _H4Q<<Xo(z)>>P(z) (40)

C.= HiQ(( 1m>>Q’1i4- (41)
1+ e =
(40) , z x1 o«
E}(x}) = c HA QT m))Q [E%+ irwg] - H4Q<<X8(x{)>>P(x{), ()

El(x1) = —H4Q<< m NO €7+ iy - —H4Q<<X%(x])>>P(x‘1)-

(43)
ESx% )= EVx1), P(x})= P(x1),X3(x1) = — e ZX§(x%) (- a< x1< + a),

(42)  (43) ) Ed(x1)

E(l)(xl) = H Q(( 2JT€ »NQo [8 + 2] -

H4Q<< ))((Xo(x1)>>P(x1) (4)
. & ¢0, (44)
, Ef(x1) . D3(x1)
3
(10) , T ;
T(x1) =- 2Im/ \K" (x1)], (45)
(29) (42) (45), xwo=a T ;
K (r)= (R+ Q) XV (x1) ) P(x1), (46)
r ,X1= a+ r,

R=- éQ((H 162]18”)>Q‘1i4H4Q°
(46) (45)
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T(r)=-2Im/ Yi(R+ Q){X3 (x1))P(x1)]* (47)
(47),(30) (36) ) ,
&I'Oh ’ ’
1) ) )
2) 9 9
3) .
H H'H - &7,
8o = — é—+ e, (A1)
Il - ¥ H'HI = o0, (A2)
- Miby= - 2m[— T+ iaq = i+ 2Me, (A3)
R (A4)
(A2)
lH- HI = 0 (A5)
Suo rm (A5)
g =€ §&=-¢ §&=-1iK g = K, (A6)
€= ﬂl—tanh_l[(bz— Vo k= Jl.[_tanh_l[(bz— V2 b2,
b= %tr[(D"W)Z], c= IID'WIl, D+ iw= B
0 H'H ,
O 'H'HQ= A, A= (= 7))y = (&) (A7)
(28) Q'
[Q 'K(x1)]"+ Q'"H 'HQ[ Q" 'K(x1)]" = @ '[Ko+ ir09— isEi(x1)]. (A8)
Q 'K(x1) = R(x1). Q '[Ko+ i2%— isEi(x1)] = Rx1), (A9)
(A7), (A9)
R (x)+ AR (x1) = Rx1), (A10)
(A10) :

Ri(x1) - € P Ry(x1) = Ry(x1) (a= 1~ 4), (A11)
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(A11) L8]
Ra(z) = Xgij) B ngff)x(li(.]ilz) + X8(z) Pa (). (A12)
Pa(z) :
Xo(z)= (z+ a) a(z= a)7', Va= w%]ng, g= ¢ (A13)
(A1), (A13)
Xi(z) = ——— [“—"] - (Al4)
Ei(®) = E7, (A12)
Ra(z) = IQJTSRO(Z) + Xio(z) Pa(z), (A15)
s Pa(z) :
Pa(z) = 1Yz + b (A16)
,(A15)
R(z) = (( 2T[€>)Ro(z)+ KX(z2)) P(z), (A17)
P(z)= ciz+ co, c¢n= [c(,,“, c(,,2 3’, (4)] (n= 10)
(A17) K(z)
K(z) = Q(( M»Q’ [Ko+ 29— iaE1(z)]+ QUX%(z)))P(z)° (A18)
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An Interface Inclusion Between Two Dissimilar
Piezoelectric Materials

GAO Cun fa', FAN Wei xun’
( L. Department of Mechanics and Engineering Science,
Peking University , Beijing 100871, P R China;
2. Department of Aircraft, Nanjing University of Aeronautics &
Astronautics, Nanjing 210016, P R China)

Abstract: The generalized two_dimensional problem of a dieledric rigid line indusion, at the inter-
face between two dissimilar piezoelectric media subjected to piecewise uniform loads at infinity, is
studied by means of the Stroh formalism. The problem was reduced to a Hilbert problem, and then
closed _form expressions were obtained, respectively, for the complex potentials in piezoelectric me di-
a, the electric field inside the inclusion and the tip fields near the inclusion. It is shown that in the
media, all field variables near the inclusion tip show square root singularity and oscillatory singularity,
the intensity of which is dependent on the material constants and the strains at infinity. In addition, it
is found that the electric field inside the inclusion is singular and oscillatory too, when approaching
the inclusion_tips from inside the inclusion.

Key words: piezoelectric material;, interface indusion, complex potential; tip field; Stroh formalism



