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Abstract

Piezoelectric BaTiO, - polymer composite were
investigated for dielectric and piezoelectric properties with
the barium titanate active particle size. Under the
candition of the same density and ceramic volume ratio
of composite, the dielectric and piezoelectric constant of
composite are increasing as the ceramic particle size in
composite are increasing. The surface layer model was
quoted to explain these phenomena in our system and
experimentally confirmed.

The connectivity parameter of modified cube model
ot composite was calculated from the dielectric constant
variation as their particle size. The connectivity parameter
X and Y were 77.8% and 98.9% respectively. It means
that the barium titanate particle distribution in composite
nearly approach to the parallel mode. It was
experimentally confirmed that the surface layer has low
dielectric and nonferroclectric properties. Dielectric
constant and thickness of surface layer were calculated
from the equivalent circuit of composite.
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Fig. 1. Dielectric constant dependence on particle size
of barium titanate in piezoelectric composite.
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Fig. 2. Piczoelectric constant dependence on particle
size of barium titanate in piezoelectric composite.
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Fig. 3. Hysteresis loop of composites with barium
titanate particle size of (a) 2, (b) 37-43, (c) 43-§2,
(d) 84-117 pm. (horizontal : 1.67 kV/mm/div., vertical
: 0.32 pClem¥div.).
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Fig. 4. (a) Unit modified cubes cell of composite with
piezoelectric ceramic particle with surface layer(dotted
area), (b) equivalent circuit of (a).
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