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Abstract:  In the course of making polystyrene-barium titanate composites, due to diffusion, etc,
there exist interfaces between the scattered grains and the host medium. T he dielectric properties of
the interfaces are different from the dielectric properties of polystyrene and barium titanate. Consider-
ing the interfaces between polystyrene and barium titanate, a new “complex model” of dielectric con-
stant of two-phase composites is built up. Starting from the average polarization theory and Maxwell-
Garnett theory, the effective dielectric constant of two-phase random composites with an interface is
presented. When the volume fraction of the scatter grain is smaller than 20% , the theoretical results
on dielectric properties of polystyrene-barium titanate composites with interface are in good agreement
with experimental data
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Fig.1 Complex model of dielectric

constant of two-phase composites

; ro R
, “ 1
Z , Eo
Maxwell-Gamett ,
E: = Eoe: + Da&' BDszer (3)
r r
Es= Be+ e- 3544 (4)
r r
E. = Ae (5)
e, & Z
_9%X
= K Eo (6)
B = 3X(2X + X)Eo (7)
K
3
C= SA(XH X)rOEo (8)
K
3 3
D = (2X+ X)(X%- X (R - ro)E0 (9)
K
K= (2%X+ X)(X+ 2X) -
2T(X- %) (X- X) (10)
T= (rdR)’ (11)
E:= Eoe (12)
E. = Ae (14)
(12) (13) (14 (2'),
= (L= F)X%+ FATX+ FBo(l- TX
" 1- F+ FTAc+ F(1- T)Bo
(15)
Ao = %X/ K (16)
Bo= 3%(2X+ X)/K (17)
=1 , (15 Maxwell-Gamett
[8]
3 %(X - %)
Xie = %+ 3FX+ 2% + F(X- X) (18)
=1 Fn1l1l , (15

Maxwell-Gamett (el



57-

(15)

Effective dielectric constant €.

_ X(X - X%
Xt = %+ 3F X + 2% (19)
[7] -
” [1] ” [4]
- (%) (0
2 (15) (18
- Xt
X
10
q A Experimental data
6+ Formula (15)

Formula (18)

0 2 4 6 8 10 12 14 16 18 20
BaTiOs content / vol%
2 BaTiOs3

Fig- 2 Relation of the effective dielectric
constant to BaT iO3 content
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