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T:LB (Zxdy—zydx) — MIm[f(z)]". (6)
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XFF MR, 2% A Z N AN (), F ) B AR FRARL S . W3 AT LR
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Hdr ) FAR 1, 2 F1 3 ol R e A U 2 AR X S B A Ron A B Q =

/K 0 /K, 0
{ " } , 2= [ ” } s K, MK, 5L T 0T, RS SE R 4K, FTK,
0 1/K, 0 /K,

o BhERE R TR K, K, K, FT K, TS,
N T B 58 B Schwarz XFFRIFE R ZEAH N XIS AUNT fEHT sR AL .
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Al AUS ik
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[M,f,(1) + M, f,. (1) + M f, (1)]°, t|=R,, (15)
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Horfr, BART,C HTM 43 ISR pRE A Je 2 | ST 23 AR A DXl A ) A 1T B P 1L
H X (17) F1(18) AT,
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M, fi(z) + M, fy. () + M, f.(2), R, < |z < R/R,.
PEREFISR(9) F(12) AT X
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fT<Z)= M1f1(z) +M3f3>;<(z), ‘z‘<R;/Rz, (18)
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fu(2) =3f(2) = f,.(2) = OM, f,(2)z/R, - f,. (), R, < |z]| <R,
fi(2) = fooi(2) + OM, f,. (2)z/R, - f,.(2), R, < |z]| < R/R,,
fi(2) = fi.(2), 2| > R/R,,
(22)
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SRR R UK £, (2) ATRIE
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= (9) Al 15
ﬂxd=ﬁhgijﬂ+ﬂdd- (25)

W 7 WA (S B VA5 S 37 10 5, eRRO B f, (2) 7T DATE R BR8N ] Laurent 20%C
JETT
fz(z)=GN(z) +Gy(z), R, < ‘Z‘<R2’ (26)

/\;;F[ GN(Z) — zasz(kﬂ) , GP(Z> — zbkzkﬂ .
k=0 k=0
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= (26) A (10) FI(11) 155
fz*(z>= N(R%/z) +GP<R?/Z)5 R%/Rz < ‘Z‘ < Rl’ (27)

fron(2) =Gy (RY/2) + G, (R/z), R, < |z]| < R/R,. (28)
WISEH, f,(2) 768K | 2| < R, W42k, sk (12) TN, f,. (2) 1ECLE LXK N 424k,
= (24) 2R(28) ,R(19) AT AR N
(1) = fr(t) =
M,[G\(R/z) + G,(R)/z)] + M, B, ln( R, _;1), |t|=RI/R,,
z (29)
M,[G\(R/z) +G,(R/z)] + M,B, In(z - z,) , l1]= RY/R, .
P52 I8 Muskhelishvili™ | 772 (29) B2 Al LIRS 0
M, f(z) + M, f;.o(2) =
-M,G(R/z) +M,G(R/z) + M\B, In(z - z,), 12| < R/R,, (30)
M, f,(z) + M, f,.(z) + M, f,.(z) =

M, G,(R/5) + M, Gy(R/z) + M, BTln(&
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RI/R, < |z| < R3/R,, (31)
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[ — , — RZ
_GN<R?/Z> _GP(R?/Z) -OM, f,. ()R, - B, IH(J—ZT), ‘t‘:R?/Rz’
z

- [Q/R, + Q/R,IM, f,(1)t, t|=R,,
Gy (RV/z) + G, (R/z) - OM, f,,(1)t/R, - B, In(z - z,), lt]= RY/R, .
(33)
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Ji(2) = fi.0(2) =
G\(R/z) —Gy(R/z) + B, In(z-z) - (1 +k)(m, + m,)G,(z) +
(1 +k)m, Gy(R/z) + (1 + k)m, Gy(R/z), |z| < R2/R,, (34)
£(2) = f1.(2) = OM, f,(2)z/R, - f,.(2) =
-G,(R/z) -Gy(R/z) +B, In(z -z) - B, ln(: —ZT) -

(1 +k)(m, +m,)Gp(2) + (1 +k)m, G,(R2/z) +
(1 +k)ym, Gy(R/z),  RVR, < |z| <R,, (35)
fi(2) = fr..(2) + @M, f,, (2)z/R, - f,.(2) =
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k=0
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k=0

(M, MM Y (14 k) (my 4 my) b (38)
ik (32) F1(37) Aj %
Fi(5) =B, In(s-z) + [M, + M,]"'[M, - M,] B, m(Rz —zT)—

(M, +M,] 7'M, >, (1 +k)(m, +m,))az""" +

k=0

2 (M, + M,]7'[M, - M, + M,(1 +k)m,] bR+ 4

(M, +M,]" ‘E[M - M, + M,(1 + k)m,] b RX"*" =0 (39)

H1=0(31) A1(35), %tﬂ?ﬁﬁﬁﬁﬁ
(M, + M,)[G(z) +Gy(2)] - Mlmlfz(z)z + (M, +M,) f,.(z) =

©

Z [M -M, +M (1 +k)ml} R2<I+A) (k)

k=0

2 [Mz -M, +M1<1 + k)mz} ‘TA-RZ_Z(HA.)Z(HD -

k=0

MY (1 +k)(m, +m,)az"" +

k=0
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_ p2(1+h)

(i, +I, +I1,] ' II,B, — (41)
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(1+k) »
1

1

1 (]+k

b,=— Y [, +II, +I1,]" I,B

1 +& (42)

J
i

I =M, -M1[M, +M,]"'[M, -M, + Mim,(1 +k)] +
(M, +M, + Mim,(1 + k)],
II, =M, -M,][M, + M,] '[M, - M, + Mim,(1 +k)](R,/R,)* "™,
== {[Mz _MJ[Ml +M3}_1M1<1 +k)<m1 +m2) +
(M, -M, + Mm,(1 +k)]} x
(M, + M, + M;m (1 +k)] ' [M, -M, + M;m (1 +k)] (R,/R,)*"™",
I, =M, +M, + [M, -M,|[M, +M,] ' [M, -M,].
HE(26) . (38) .(39) . (41) A1 (42) AT LIS EIfAT AR B f,(2) , fo(2) FIfi(2) HORE
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fl(z)_Bl In(z - z) +f10( ), (43)
F(z2) =B, In(z —z,) +f,0(2), (44)
fi(z) =B, In(z - z) +fy(2), (45)

Horp S REL f10(2) , fo(2) F frg(2) TEAS A& LY XN 422l 52 k% f,,(2) TR
Laurent 2 BT .

Fu(2) = Zc Dy dezk”, R, < |z| <R, (46)
BT (8) E (1) BIAM 4 A BT
o (2) =Fi(R/2) =B, h{j_zfj N N (47)

fo(2) =f,(Ri/z) =
2 o ©
B, ln(R _sz + 2 LTR;Z(M")ZU"”) + 2 dkR%(nk)zf(kn),
z k=0 k=0

R/R, < |z| <Ry, (48)
fooi(2) =f,(R/2) =
B, ln( _ j 2<1+k) LD () =Ceh)
. 2 e « 3 d,

R, < |z| < R3/R,, (49)
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(=) =fi(R/z) = B, 1n( sz ffon(), |z < R (50)

KA BT ZAUA Jrik , nT IAS BN HeREL f, (2) , fo(2) Fl fi(2)

fl(z):Bl In(z —2z) + I:Ml +M3J_1[M1 _Mz]B]IH(Z—RTj +

2

e 2
M, +M,]"'[M, - M,] B, h{ _Rj) ‘

21
(M, + M,] 'M,m, Bf‘z—]i‘%zf +[M, + M, ]~ 'M,m, Bflz—R#zT +
g)[Ml + M7 (M, -M, + Mym (1 + k)] ¢, R>" 0 4
i (M, + M,]"'[M, - M, + M;m,(1 + k)] ¢,R;>"™ """
=0
(M, +M3]"M3i (1 +k)(m, + m,)dz"" (51)
=0
f,(z2) =B, In(z -z) + ic,;’””” + idkz“l, (52)
k=0 k=0

fi(z)=2[M, + M,]"'"M,B, In(z -z) + [M, +M,]"'[M, - M,] B, Inz +

[Ml +M3]71M1<m1 +m2)B1 271 -
z

-z

(M, + M,]'M, z (1 +k)(m, +m,)ec,z""" +
k=0

N IM, + M [M, -M, + M,(1 +k)m,] d,R"*" 0 4
k=0

©

M, + MY (M, - M, + M(1 + k)m, ] dRD 0 (53)
k=0
/\q:l
1 -
¢ el +k[Mz + M, + Mim,(1 +k)] I[Mz -M, +
R20+H -
Mlml(]+k)][l—[ﬂ,+H2+H3]-1HSR%(IW}BZ<+>’ (54)
—(1+A)
d, = 17[11 + 11, + 11,17 II,B, RZ“*“’ (55)
Hrp

II, =M, -M, + M,(1 +k)m,] +2[M, -M,][M, + M,]"'M, +
I:M3 _MIJI:MI +M31_1M1(m1 +m,) (1 +k) -
{(M, -M,1[M, +M,]"'"M,(1 +k)(m, +m,) +
(M, -M, + Mim,(1 +k)]} x
(M, + M, + Mim,(1 +k)]7' [M, -M, + Mim,(1 + k)] (R/R,)*"™" .
HEE YK, =K, =K, =K, =oolfif, 1 (51) 2 (53) 7] LUIA5 2 FRAH 0 F 5 T rY 52 3
PREUR f(2) (j=1,2,3), FSCHR[ 23 JAUA#EM)&. & M, =0, X (51) 2= (53) WTRT 1k 4 s L B
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Sy o7 E
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izt 2 — 2, BURBRAA , BV AT A3 BI04 SR S0 1 5. R4 Lee'™ 19 T4, 453 2I4E F 78
B e FL SRR B T AR DT R R R A K

B TDA - yaE SUNIN)
Zf(zl) - iz;)(zl> =
M -1 n 1 1
M+ MM =M B )

MM, + M, [M,-M, + M (1 +k)m,] x
k=0

2(1+k)
— R

(i, +1I1I, + 11, ' I1, B +

I —(1+k) _(2+k
zl<+)z§+“

MM, +M,]7"Y [M, -M, + M,(1 +k)m,]
k=0

2(1+k)

[, + 1, + I1,] ' 11, B,

2
ZT( 1 +k)zi2+k)

M,[ M, +M3]’1M12 (L +k)(m, +m,))[M, + M, + M;m,(1 + k)] " x
k=0

i _ RAsR
[MZ—M1+M1m1(1+k)][Hl+H2 +Hz} 1H4BIW (57)
HY L AR e A=)
3(z) -iX)(z) =
_ — 1
MI[MI +M3:| ][Ml —Mz} Bl 7274-
z, — R/ z
_ — 1
MI[M] +M3] 1[M2 —M3} Bl 727+
z, — R/ z
o R/ 2
M, (M, + M,] M,m,B, =V
(z, - R/ z)
R/ z,

MM +M.,]'"Mm,B, ————"— +
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k=0

(M, +M,]™'M, Z (1 +k)*(m, +m,)d,z". (58)

Hfﬁ(57)%ﬂ(58)ﬁ/\ﬁ(56) AT LA BRI T T R i 2, B AR RS A ik =X
AT T S £ T A AR

5 BETHE S

FIHZ(56) 5 13k, 1HE I8 fn) R ) — e T, ZEA ) 3T i —1A
FEH IR A B 07 T3, R (56) F1(57) #5545 TS BOGE I T A0 65 1 0% 77 (9 52
LA
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Electroelastic Interaction Between a Piezoelectric Screw

Dislocation and a Circularly Layered Inclusion
With Imperfect Interfaces

FANG Qi-hong'?, FENG Hui'*, LIU You-wen'”’
(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body ,
Hunan University, Changsha 410082, P. R. China;
2. College of Mechanical and Vehicle Engineering, Hunan University,
Changsha 410082, P. R. China)

Abstract: The interaction between a piezoelectric screw dislocation and an interphase layer in
piezoelectric solids was theoretically investigated. Here, the dislocation located at arbitrary
points inside either the matrix or the inclusion, and the interfaces of the interphase layer were
imperfect. By complex variable method, the explicit solutions of complex potentials were given
and electroelastic fields could be derived from them. The image force acting on the dislocation
could be obtained by the generalized Peach-Koehler formula. The motion of the piezoelectric
screw dislocation and its equilibrium positions were discussed for variable parameters. The im-
portant results show that, if the inner interface of interphase layer is imperfect and the magni-
tude of degree of interface imperfection reaches the certain value, two equilibrium positions of
the piezoelectric screw dislocation in the matrix near the interface are found for certain material
combination which has never been observed in previous studies ( without considering the inter-

face imperfection).

Key words: composite materials; dislocations; piezoelectricity; mechanical properties



