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ABSTRACT

This study has been carried out to investigate the relationships existed among
conditions of fabricating process, structural characteristic and electrical property of the
two selected electroceramic systems, i.e., perovskite PZT-BT and rutile TiO,-SnO,.
Processing-structure-property relationships are brought out and discussed in terms of
phase formation, densification, microstructure and dielectric properties.

From the two major aspects, firstly, the ceramic-solid solutions and -

nanocomposites in perovskite PZT-BT system were comparatively explored. The
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contributions of the inter/intragranular ceramic-nanocomposite structural model relative
to the dielectric response are investigated. It was clearly seen that the microstructures
and the dielectric properties of PZT-BT ceramic-nanocomposites are totally different
from those of ceramic-solid solutions. The single phase of dense ceramics was found in
solid solutions whereas two different phases are visible in the microstructure of ceramic-
nanocomposites.  The dielectric behavior of ceramic-nanocomposites displayed
superimposition of two phase transitions with lower highest value of the dielectric
constant compared with the solid-solutions.

Secondly, the nano-nanocomposite structural model via spinodal decomposition
mechanism in rutile TiO,-SnO, system was studied. The electrical properties of ceramics
within the TiO,-SnO, system were investigated under different annealing and doping
conditions. Changes in the lattice parameter and the phase evolution of the spinodal
decomposition, measured in terms of the volume fraction transformed, were examined as
a function of annealing time. The room temperature dielectric properties were measured
and compared to dielectric mixing rules. Niobium is believed to enhance the dielectric
properties through the suppression of decomposition Kinetic rate. The origin of the high
permittivity is linked to the formation of an electrically heterogeneous structure which is

derived from the nano-nanocomposite microstructure.
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