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1 Introduction 

Study of moving dislocations is important in material sciences and other areas. For instance, a moving 

dislocation induced stress can result in the local rearrangement of solute atoms [1]. Its density and veloc-

ity are closely related to the plastic deformation of the crystal [2]. A moving dislocation in the defect 

structure can also introduce dislocation multiplication behind it [3], and its velocity in a crystal can be 

changed due to the lattice periodicity [4]. Recently moving dislocation problems in piezoelectric solids 

have attracted much attention. Wang and Zhong [5] derived explicit expressions of electroelastic fields 

induced by a moving screw dislocation in a transversely isotropic piezoelectric material. Wu et al. [6] 

addressed the problem of a moving screw dislocation in a piezoelectric bimaterial. Some errors in the 

paper of Wu et al. [6] were found and corrected by Liu and Fang [7]. The steady-state version of the 

Stroh formalism for piezoelectricity was employed by Soh et al. [8] to derive closed-form solutions for a 

moving dislocation in an anisotropic piezoelectric solid. Making use of the full dynamic equations of 

piezoelectromagnetism, Yang [9] analyzed a moving screw dislocation in polarized ceramics. 

 When analyzing a moving dislocation in a piezoelectric bimaterial, it is assumed that the bimaterial 

interface is perfect, i.e., tractions, displacements, electric potential and normal electric displacement are 

all continuous across the interface (see [6, 7] for more details). The assumption of a perfect interface may 

be inadequate to account for the damage occurring on the interface (see, e.g., [10, 11]). Recently Wang 

and Sudak [12] discussed a static screw dislocation interacting with an imperfect interface in a piezoelec-

tric bimaterial. Two types of imperfect interface were considered: (1) mechanically compliant and dielec-

trically weakly conducting interface; and (2) mechanically compliant and dielectrically highly conducting 
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interface. For a mechanically compliant interface, tractions are continuous but elastic displacements are 

discontinuous across the imperfect interface; jumps in the displacement components are further assumed 

to be proportional, in terms of the ‘spring-type’ interface parameters, to their respective interface traction 

components. For a dielectrically weakly conducting interface, the normal electric displacement is con-

tinuous but the electric potential is discontinuous across the interface; jump in the electric potential is 

proportional to the normal electric displacement. For a dielectrically highly conducting interface, the 

electric potential is continuous across the interface whereas the normal electric displacement experiences 

a discontinuity across the interface, which is proportional to the differential expression of the electric 

potential. It is found in [12] that two parameters are needed to describe the interface “rigidity”. Fan et al. 

[13] found that certain waves exist, which propagate near an imperfectly bonded interface between two 

half-spaces of different piezoelectric ceramics. 

 The aim of this research is to find the electroelastic field due to a moving screw dislocation in a piezo-

electric bimaterial with an imperfect interface. As in the static case [12], two kinds of imperfect inter-

faces are considered: (1) mechanically compliant and dielectrically weakly conducting; and (2) mechani-

cally compliant and dielectrically highly conducting. In Section 2 we present two versions of the com-

plex variable formulations which are suitable for treating the two kinds of imperfect interfaces, respec-

tively. The field potentials for these two imperfect interface cases are derived in Section 3. Numerical 

results are presented in Section 4. Conclusions are drawn in Section 5. 

2 Basic formation 

Shown in Fig. 1 are two dissimilar piezoelectric half-planes, which are bonded together at the interface 

2
0.x =  Both the upper half plane, denoted by #1, and the lower half plane, denoted by #2, are trans-

versely isotropic with the poling direction parallel to the 
3
x -axis. Consider a screw dislocation moving at 

a constant velocity V along the 
1
x¢-axis within the upper half-plane (the 

1
x¢-axis is parallel to the 

1
x -axis, 

and the distance between the two parallel axes is δ). The screw dislocation is assumed to be straight and 

infinitely long in the 
3
x -direction, experiencing a displacement jump b and an electric potential jump ∆φ  

across the slip plane. Throughout this paper, the subscripts 1 and 2 to vectors or matrices and the super-

scripts (1) and (2) to the field components are used to identify the quantities in the upper and lower half-

planes, respectively. 
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Fig. 1 A moving screw dislocation interacting with an imperfect interface in a piezoelectric bimaterial. 
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 In the absence of body forces and electric charges, the governing equations are 

 
2

31,1 32,2 1,1 2,22
, 0 ,

w
D D

t
σ σ ρ

∂
+ = + =

∂
 (1) 

where a comma followed by 1 (or 2) denotes partial derivatives with respect to x1 (or x2); 31
σ  and 

32
σ  are 

the stress components; 
1

D  and 
2

D  are the electric displacements; ρ  is the mass density; w is the out-of-

plane displacement. 

 The linear, piezoelectric constitutive equations for a transversely isotropic piezoelectric material poled 

along the 
3
x -axis are given by 

 
32 44 15 ,2

2 15 11 2

,

c e w

D e E

σ

ε

-È ˘ È ˘ È ˘
=Í ˙ Í ˙ Í ˙

Î ˚ Î ˚ Î ˚
 (2a) 

 
31 44 15 ,1

1 15 11 1

,

c e w

D e E

σ

ε

-È ˘ È ˘ È ˘
=Í ˙ Í ˙ Í ˙

Î ˚ Î ˚ Î ˚
 (2b) 

where 
1

E  and 
2

E  are the electric fields; 
44 15

,  c e  and 
11
ε  are, respectively, the elastic modulus, piezoelectric 

constant and dielectric permittivity. The electric fields 
1

E  and 
2

E  can be obtained from the electric poten-

tial φ as follows 

 1 ,1 2 ,2, .E Eφ φ= - = -  (3) 

 The boundary conditions on a compliant and weakly conducting interface are given by 

 

(1) (2) (1) (2)

32 32 2 2

(1) (2) (2) (1) (2) (2)

32 2

, ,

, ,

D D

w w D

σ σ

ασ φ φ β

= =

- = - = -

  
2

0x =  (4) 

where the two interface parameters α  and β  are nonnegative constants. The special case 0α β= =  cor-

responds to a perfect interface, whereas ,α β Æ•  describes a completely debonded and charge-free 

(insulating) interface. 

 The boundary conditions on a compliant and highly conducting interface are given by 

 

(1) (2) (1) (2)

32 32 1 1

2 (2)
(1) (2) (2) (1) (2)

32 2 2 2

1

, ,

, ,

E E

w w D D
x

σ σ

φ
χσ γ

= =

∂
- = - =

∂

  
2

0 ,x =  (5) 

where the two interface parameters χ  and γ  are nonnegative constants. The special case 0χ γ= =  cor-

responds to a perfect interface, whereas ,χ γ Æ•  describes a completely debonded and equipotential 

interface. 

 To facilitate the analysis of the problem, we choose a new coordinate system (x, y, x3) which moves at 

the same velocity V as the screw dislocation The moving and fixed coordinate systems coincide at time 

0t = . We make the following Galilean transformation between the fixed 
1 2 3

( , , )x x x  and moving (x, y, x3) 

coordinate systems 

 
1 2 3 3

, , ,x x Vt y x x x= - = =  (6) 

 In the moving coordinate system, the dislocation is located at 0,   x y δ= = . All of the field compo-

nents are not explicitly dependent on the time t in the moving coordinate system. In addition we define 

the parameter η as 

 2 2
1 / ,V sη = -  (7) 
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where 
44

s c ρ�=  is the speed of the piezoelectrically stiffened bulk shear wave with 2

44 44 15 11
c c e ε� = +  

being the piezoelectrically stiffened elastic constant. In the following we will present two complex vari-

able formulations [14, 15] which are suitable for treating the two kinds of imperfect interfaces, respec-

tively. 

2.1 Complex variable formulation for a compliant and weakly conducting interface 

The displacement and electric potential can be expressed in terms of an analytic function vector 

1 1 2
( ) [ ( ) ( )]Tz f z f z=f , 

1
( ,  )z x i y z x iyη= + = +  as [5] 

 { }Im ( ) ,
w

z

φ

È ˘
= =Í ˙
Î ˚

U A f  (8) 

where U can be termed as the generalized displacement vector, and the 2 2¥  real matrix A is 

 
15

11

1 0

.
1

e

ε

È ˘
Í ˙=
Í ˙
Í ˙Î ˚

A  (9) 

 The stresses and electric displacements can also be expressed in terms of ( )zf  as 

 { } { }
32 31

2 1

Re ( ) , Im ( ) ,z z
D D

σ σÈ ˘ È ˘
= =¢ ¢Í ˙ Í ˙

Î ˚ Î ˚
Bf Cf  (10) 

where the two 2 2¥  matrices B and C are 

 
44 15 44 15

11 11

, .
0 0

c e c eη

ε ε

� �È ˘ È ˘
= =Í ˙ Í ˙- -Î ˚ Î ˚

B C  (11) 

 If we introduce a generalized stress function vector F as [14, 15] 

 
2

32 31 ,

, ,

2 1

, ,

x

x y

V w

D D

σ σ ρ-È ˘È ˘
= = -Í ˙Í ˙

Î ˚ Î ˚
F F  (12) 

then F can be expressed in terms of ( )zf  as 

 { }Re ( ) .z= BfF  (13) 

2.2 Complex variable formulation for a compliant and highly conducting interface 

We first introduce a function ϕ  which is related to the electric displacements through 

 2 ,xD ϕ= ,  1 , .

y
D ϕ= -  (14) 

 The generalized displacement vector [ ]
T

w ϕ=U  can then be expressed in terms of an analytic func-

tion vector [ ]1 1 2
( ) ( ) ( )

T

z f z f z=f  as [16] 

 { }Im ( ) ,
w

z

ϕ

È ˘
= =Í ˙
Î ˚

U A f  (15) 
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where the 2 2¥  real matrix A is an identity matrix, 

 
1 0

.
0 1

È ˘
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Î ˚

A  (16) 

 The stresses and electric fields can also be expressed in terms of ( )zf  as 
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where the two 2 2¥  matrices B and C are 
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 Next if we introduce a generalized stress function vector F as 

 
32

,

1

x

E

σÈ ˘
=Í ˙-Î ˚

F  ,  
2

31 ,

,

2

x

y

V w

E

σ ρ-È ˘
= -Í ˙

Î ˚
F  , (19) 

then F can be expressed in terms of ( )zf  as 

 { }Re ( ) .z= BfF  (20) 

Apparently the second component of F  is in fact the electric potential φ . 

 It is observed from Eqs. (8), (13), (15) and (20) that the generalized displacement and stress function 

vectors can be expressed in the same way in terms of ( )zf , A and B for the two kinds of imperfect inter-

faces. It has been verified [12] that the boundary conditions Eq. (4) for a compliant and weakly conduct-

ing interface and Eq. (5) for a compliant and highly conducting interface can both be commonly written 

in terms of the generalized displacement and stress function vectors U  and F  as follows 

 2

1 2 1 2
, ,

x

∂
= - =

∂
U U

F
F F L   0 ,y =  (21) 

where [ ]diag ,α β= -L  for a compliant and weakly conducting interface, and [ ]diag ,χ γ=L  for a com-

pliant and highly conducting interface. In the following derivations, we will replace the complex vari-

ables 
1
z x i yη= +  by the common complex variable z x iy= +  due to the fact that 

1
z z=  on the real axis 

(y = 0) [17]. When the analysis is finished, the complex variable z x iy= +  for 
1
( )f z  shall be changed 

back to the corresponding complex variable 
1
z . 

3 Field potentials 

The boundary conditions on the imperfect interface can be expressed in terms of the two analytic func-

tion vectors 
1
( )zf  and 

2
( )zf  as 

 
1 1 1 1 2 2 2 2

1 1 1 1 2 2 2 2 2 2 2 2

( ) ( ) ( ) ( ) ,

( ) ( ) ( ) ( ) ( ) ( ) on 0 .

x x x x

x x x x i x x y

+ - - +

+ - - + - +

+ = +

- - + = + =¢ ¢È ˘Î ˚

B f B f B f B f

A f A f A f A f B f B fL
 (22) 
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It follows from Eq. (22)1 that 

 

1 1

1 1 2 2 0 1 1 0

1 1

1 1 2 2 1 1 0 0

( ) ( ) ( ) ( ) ,

( ) ( ) ( ) ( ) ,

z z z z

z z z z

- -

- -

= + -

= - +

f B B f f B B f

f B B f B B f f
 (23) 

where 
0
( )zf  is the complex potential for a piezoelectric screw dislocation located at 0,  x y δ= =  in a 

homogeneous piezoelectric medium. The vector function 
0
( )zf  can be easily determined by enforcing 

the following condition [8] 

 ˆ ˆd , d ,

C C

� �
= =Ú ÚU b fF  (24) 

where C is any closed contour surrounding the dislocation core; ˆ [ ∆ ]
T

b φ=b  and ˆ 0=f  for a compliant 

and weakly conducting interface; ˆ [ 0]
T

b=b  and ˆ [0 ∆ ]
Tφ=f  for a compliant and highly conducting 

interface. When the interface is compliant and weakly conducting, 
0
( )zf  is given by 

 

1

(1)
0 15

(1)

11

ln ( )
1

( ) .
∆ ln ( )2π

b z i

z e
b z i

η δ

φ δ
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Í ˙= Ê ˆÍ ˙- -Á ˜Ë ¯Í ˙Î ˚

f

e

 (25) 

On the other hand, when the interface is compliant and highly conducting, 
0
( )zf  is determined to be 

 
1

0 (1) (1)

15 11

ln ( )1
( ) .

( ∆ ) ln ( i )2π

b z i
z

i e b z

η δ

φ δ

-È ˘
= Í ˙- -Î ˚

f
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 (26) 

Substituting the results of Eq. (23) into Eq. (22)2, we can arrive at 

 1 1 1

1 1 2 2 2 2 2 2 1 1 1 0
( ) ( ) ( ) ( ) ( )x i x x

- - + + -

+ - - +¢A B A B B f B f A I B B fL   

 1 1 1

1 1 2 2 2 2 2 2 1 1 1 0
( ) ( ) ( ) ( ) ( )x i x x

- - - - -

= + + - +¢A B A B B f B f A I B B fL  on 0 .y =  (27) 

 It’s apparent that the left-hand side of Eq. (27) is analytic in the upper half-plane, whilst the right-hand 

side of Eq. (27) is analytic in the lower half-plane. Consequently the continuity condition in Eq. (27) 

implies that the left- and right-hand sides of Eq. (27) are identically zero in the upper and lower half-

planes, respectively. It then follows that 

 1

2 2 2 2 1 1 1 0
( ) ( ) ( ) ( ) ,z i z z

-

+ = +¢HB f B f A I B B fL   0 ,y £  (28) 

where 1 1

1 1 2 2

- -

= +H AB A B  is a 2 2¥  Hermitian matrix. The above equation is a set of coupled first-order 

differential equations for the analytic function vector 
2
( )zf  defined in the lower half-plane which is free 

of singularity (the screw dislocation). 

 If the imperfect interface is compliant and weakly conducting, then it can be easily verified that 

 
11 12
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,

H H
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where the three real values 
11 22 12

,  ,  H H H  are explicitly given by 
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,

(1 ) (1 )
,

.

H
c c

c c c c
H

c c
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On the other hand, if the imperfect interface is compliant and highly conducting, then it can also be veri-

fied that 

 11 12

12 22

,

H iH

iH H

� �

� �

È ˘
= Í ˙

-Î ˚
H  (31) 

where the three real values 
11 22 12

,  ,  H H H� � �  are explicitly given by 
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 (32) 

 Here we restrict our attention to the case in which the speed of the screw dislocation is  

lower than the Bleustein–Gulyaev wave speeds of  the two half-planes,  i.e.,  
(1) (2)

bg bgmin { , }V c c<  where 

( ) ( ) ( ) 4

bg 1 ( )i i i

e
c s k= -  (i = 1, 2) are the Bleustein–Gulyaev wave speeds [18, 19] of the two half-planes 

with 
( ) ( ) 2 ( ) ( )

15 44 11(( ) / )i i i i

e
k e c�= e  (i = 1, 2) being the electromechanical coupling factors. It can be easily veri- 

fied that 
11 22

0, 0H H> >  and 
2

11 22 11 22 12
0, 0,H H H H H� � � � �

> > >  when { }(1) (2)

bg bgmin ,V c c< . 

 In order to solve Eq. (28), we consider the following eigenvalue problem 

 ( ) 0 .λ- =H L x  (33) 

 Due to the fact that, when { }(1) (2)

bg bgmin ,V c c< , the structure of H is identical to their static counterpart 

[12], solutions to Eq. (33) can be obtained, by analogy, from the static solution in Wang and Sudak [12]. 

As summarized in [12], there exist two positive real eigenvalues or two complex conjugate eigenvalues 

with positive real parts if the interface is compliant and weakly conducting; there always exist two posi-

tive real eigenvalues if the interface is compliant and highly conducting. We denote the two eigenvalues 

of Eq. (33) as
1
λ  and 

2
λ , with the corresponding eigenvectors as 

1
x  and 

2
x . 

 In order to decouple Eq. (28), we introduce the following transformation 

 
1

2 2 1 2

2

( )
( ) [ ] ,

( )

h z
z

h z

È ˘
= Í ˙

Î ˚
B f x x  (34) 

where 
1
( )h z  and 

2
( )h z  are two new analytic functions. 

 In the following, we will use the decoupling method to solve the original partial differential equations 

for the two different kinds of imperfect interfaces. 

3.1 Field potentials for a compliant and weakly conducting interface 

In view of Eq. (34) and the orthogonal relations for the two eigenvectors [12], it is found that Eq. (28) 

can always be decoupled into the following two independent first-order differential equations for 
1
( )h z  

and 
2
( )h z  no matter whether the two eigenvalues are real or complex conjugate 

 

(1)

1 1 1 11 12

(1)

2 2 2 21 22

( ) ( ) ln ( ) ln ( ) ,

( ) ( ) ln ( ) ln ( ) ,

i h z h z ik z i ik z i

i h z h z ik z i ik z i

λ η δ δ

λ η δ δ

- + = - - - -¢

- + = - - - -¢
 (35) 
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where the four constants 
11 12 21

,  ,  k k k  and 
22
k  are given by 
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 In view of the fact that { }Re 0, ( 1, 2)
i

iλ > = , the solutions of Eq. (35) can be expressed as 
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where the exponential integral is defined by [20] 
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 It should be stressed that if { }Re 0
i

λ < , the term exp ( )
i

i zλ  is then an admissible homogeneous solu-

tion to Eq. (35). This will cause the non-uniqueness of the solution. We leave this rather complicated 

case for further discussion. 

 The original analytic function vectors 
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( )z¢f  and 

2
( )z¢f  can be easily determined to be 
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 We remark that the above expressions of 
1
( )z¢f  and 

2
( )z¢f  are only valid along the real x-axis. How-

ever, it’s not difficult to arrive at the full-field expressions of 
1
( )z¢f  and 

2
( )z¢f  which are listed in the 

appendix. We also point out that the last term in 
1
( )z¢f  is the singular part due to the screw dislocation 

(39) 

(40) 
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whilst the first two terms in 
1
( )z¢f  are the regular parts due to the existence of the compliant and weakly 

conducting interface. Once 
1
( )z¢f  and 

2
( )z¢f  are known, the stresses, strains, electric displacements and 

electric fields can be obtained easily. For example the traction and normal electric displacement along 

the compliant and weakly conducting interface are as follows 
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 on 0 .y =  (41) 

3.2 Field potentials for a compliant and highly conducting interface 

In view of Eq. (34) and the orthogonal relations for the two eigenvectors [12], Eq. (28) can be decoupled 

into the following two independent first-order differential equations for 
1
( )h z  and 

2
( )h z  as 
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where the four real constants 
11 12 21

,  ,  t t t  and 
22
t  are given by 
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 In view of the fact that 0, ( 1, 2)
i

iλ > = , the solutions of Eq. (42) can be given by 
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 Similarly, the above expressions of 
1
( )z¢f  and 

2
( )z¢f  are only valid along the real x-axis; however, it’s 

not difficult to arrive at the full-field expressions of 
1
( )z¢f  and 

2
( )z¢f  which are listed in the appendix. 

Furthermore, the last term in 
1
( )z¢f  is the singular part due to the screw dislocation whilst the first two 

terms in 
1
( )z¢f  are the regular parts due to the existence of the compliant and highly conducting interface. 

Once 
1
( )z¢f  and 

2
( )z¢f  are known, the stresses, strains, electric displacements and electric fields can be 

obtained easily. For instance, the traction and tangential electric field along the compliant and highly 

conducting interface are as follows 
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Table 1 Material properties of PZT-5 and BaTiO
3 [16]. 

compound c44 

(1010 N/m2) 

e15 

(C/m2) 

 e11 

(10–9 F/m) 

 ρ 

(103 kg/m3) 

s 

(m/s) 

cbg 

(m/s) 

PZT-5 2.11 12.3 8.1103 7.75 2264.9 2000.03 

BaTiO3 4.4 11.4 9.8722 5.7 3166.8 3081.7 
       

4 Numerical examples 

In this section, using the derived solution, we numerically investigate the influence of the interface im-

perfection and the velocity of the moving dislocation on the induced stresses and electric displacements 

in the piezoelectric bimaterial. The interface studied in the example is the first type, namely, a compliant 

and weakly conducting one. The upper half-plane is PZT-5 while the lower half-plane is BaTiO3. The 

material properties of PZT-5 and BaTiO3 are list below. In addition we assume that (1)

44/g cα δ=  and 
(1)

11/(5 )gβ δ= e , where g is a dimensionless constant which characterizes the interface imperfection. No-

tice that a larger g represents a more compliant and more weakly conducting interface. 

 We demonstrate in Figs. 2 and 3 the variation of the normalized traction (1)

32 32 44/( )c bσ σ δ� =  and the  

normalized normal electric displacement (1)

2 2 15/( )D D e bδ�

=  along the positive real axis due to an elastic 

dislocation 0b π  and ∆ 0φ =  at four different velocities V = 0, 1000, 1500, 2000 m/s and for four differ-

ent interface values 0.1,  1,  10,  100g = . Apparently both the dislocation velocity and the interface imper- 

 

 

Fig. 2 (online colour at: www.pss-b.com) Variation of the normalized traction (1)

32 32 44/( )c bσ σ δ� =  along the  

positive real axis due to an elastic dislocation 0b π  and ∆ 0φ =  at four different velocities 0,V =  

1000,  1500,  2000 m/s and for four different interface values 0.1,  1,  10,  100g =  (the upper half-plane is PZT-5 

whilst the lower half-plane is BaTiO
3
).  
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Fig. 3 (online colour at: www.pss-b.com) Variation of the normalized normal electric displacement 
(1)

2 2 15/( )D D e bδ�

=  along the positive real axis due to an elastic dislocation 0b π  and ∆ 0φ =  at four different velocities 

0,  1000,  1500,  2000 m/sV =  and for four different interface values 0.1,  1,  10,  100g =  (the upper half-plane is  

PZT-5 whilst the lower half-plane is BaTiO
3
). 

 

fection can significantly influence the distribution of the traction and normal electric displacement along 

the interface. For instance, with increasing dislocation velocity, the stress curves become steeper (Fig. 2). 

At a fixed velocity, the magnitude of the traction decreases with increasing g. It is observed from Fig. 3 

that the normal electric displacement 
2

D�  induced by a static elastic dislocation is always positive along 

the positive real axis; whilst at the other three higher velocities 1000,  1500,  2000 m/sV = , both negative 

and positive 
2

D�  coexist. Most interestingly, when V = 2000 m/s, a medium value of g (i.e., g = 1 and 10 

in Fig. 3) will cause a large negative domain for 
2

D�  in the vicinity of the imperfect interface with the 

magnitude of the negative 
2

D�  being further comparable to the positive one. 

 The full field distributions of stresses and electric displacements induced by the moving dislocation 

are illustrated in Figs. 4 and 5 where the contours of the normalized stress (1)

32 32 44/( )c bσ σ δ� =  and the 

normalized electric displacement (1)

2 2 15/( )D D e bδ�

=  are due to the elastic dislocation with 2000 m/sV =  

and 1g = . In both Figs. 4 and 5, the normalized x and y are defined as x/δ and y/δ, respectively, and the 

horizontal dashed line is used to denote the imperfect interface 0y = . It is apparent that due to the imper-

fect interface, both 
32

σ  and 
2

D  are no longer symmetric with respect to the horizontal axis of the disloca-

tion (x/δ =1); However, both the stress and electric displacement are continuous across the imperfect 

interface as expected. It is further noticed from Figs. 4 and 5 that while the magnitudes of 
32

σ  and 
2

D  are 

very high near the dislocation (due to the singularity), a negative field domain exists for both quantities. 

Furthermore, we point out that while the negative domain for 
32

σ  is associated with the localized dislo-

cation behavior only (near the singularity, Fig. 4), that for D2, which is in the vicinity of  the interface  
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Fig. 4 (online colour at: www.pss-b.com) Contour plots of the normalized stress (1)

32 32 44/( )c bσ σ δ� =  in the 

piezoelectric bimaterial due to an elastic dislocation 0b π  and ∆ 0φ =  with 2000 m/sV =  and 1g =  (the 

upper half-plane is PZT-5 whilst the lower half-plane is BaTiO
3
). 
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Fig. 5 (online colour at: www.pss-b.com) Contour plots of the normalized electric displacement 
(1)

2 2 15/( )D D e bδ�

=  in the piezoelectric bimaterial due to an elastic dislocation 0b π  and ∆ 0φ =  with 

2000 m/sV =  and 1g =  (the upper half-plane is PZT-5 whilst the lower half-plane is BaTiO
3
). 
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(Fig. 5), is clearly caused by the interface imperfection. The variation of D2 along the interface in Fig. 5 

is also consistent with Fig. 3 for V = 2000 m/s. 

5 Concluding remarks 

We have derived exact closed-form solutions for a moving screw dislocation in a piezoelectric bimaterial 

with an imperfect interface. These solutions should be useful for analyzing the interaction between the 

interface imperfection and the velocity of the moving dislocation, and the corresponding impact on the 

involved material properties (e.g., [2, 4]). Numerical results are presented to verify the obtained solution 

and to demonstrate the significant influence of the interface imperfection and the velocity of the disloca-

tion on the induced electroelastic fields. We remark that our solutions are valid for 
(1) (2)

bg bgmin { , }V c c< . 

This condition is different from the condition 
(1) (2)min { , }V s s<  for a perfect interface [7]. The solutions 

for the high velocity case 
(1) (2) (1) (2)

bg bgmin { , } min { , }c c V s s< <  need to be considered separately, which 

could be an interesting new topic. 
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Appendix: The full-field expressions of ¢f z
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( ) and ¢f z

2
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1
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where (1) (1)

1z x i yη= + , (2) (2)

1z x i yη= + . When the interface is compliant and weakly conducting, the ex-
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