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    The time-dependent electroelastic fields inside and outside the 

piezoelectric inclusion: 

 

    The time-dependent strains, electric fields, stresses and electric displacements inside 

the piezoelectric circular inclusion are given below 
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    The time-dependent strains, electric fields, stresses and electric displacements in the 

piezoelectric matrix are given below 
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    Particularly when the inclusion and the matrix have the same material property and 

same poling direction, i.e., (1) (2)
44 44 44c c c= = , (1) (2)

15 15 15e e e= = , (1) (2)
11 11 11∈ =∈ =∈ , Eqs. (A1) and 

(A2) will reduce to the following more explicit expressions 
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within the piezoelectric circular inclusion, and 



0

0

0

2
(2) (2) 44 15 0 44 11 11 15

2 2
44 0 0 44 11 0

(2) (2) 44 11 15 44

44 11 0

2
(2) (2) 44 15 0

( i )(1 e ) i( )
i ,

2 ( )(e ) 2 ( )

i( )
i ,

2 ( )

( i )(1 e )
i

2

t t

zy zx t t

y x

t t

zy zx

R c b e p z c b p e q

c z z R z z R c z z

c e p c q
E E

c z z

R c b e p z

φγ γ
π π

φ
π

φσ σ

+ ∆ + − ∈ − ∈ −+ = +
− − ∈ −

− ∈ ∆ + ++ =
∈ −

+ ∆ + −+ =

ɶ

ɶ

ɶ

ɶ

0

0

0

44 15
2 2

0 0 0

2
(2) (2) 15 44 15 0 15 11

2 2
44 0 0 0

i
,

( )(e ) 2 ( )

( i )(1 e ) i
i ,

2 ( )(e ) 2 ( )

t t

t t

y x t t

c b e p

z z R z z R z z

R e c b e p z e b q
D D

c z z R z z R z z

φ
π π

φ φ
π π

+ ∆ −+
− − −

+ ∆ + − −∈ ∆ ++ = +
− − −

                      (A4) 

within the piezoelectric matrix. In Eqs. (A3) and (A4) t0=2Rη/c44.  

    It is observed from Eqs. (A3) and (A4) that when the inclusion and the matrix have the 

same material property and same poling direction, 1) the electric fields inside and outside 

the inclusion are in fact time-independent; 2) at time t=0, the expressions of strains, 

electric fields, stresses and electric displacements are just the result in Pak [1990] for a 

piezoelectric screw dislocation in a homogeneous piezoelectric material. 

 


