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ABSTRACT

In this. work the relationships between processing conditions, phase
formations,  microstructures  and  dielectric - properties of  PNN/PZT
ceramic—nanocomposites have been established and compared with those obtained
from the solid—solution approach. A single phase of perovskite PNN powders and
ceramics were first synthesizeded by using = both columbite—NiNb,Og = and
corundum-NisNb,Og as B-site precursors. It has been found that optimization of
sintering condition can successfully lead to highly dense and pure PNN ceramics in
both routes. Between the two B-site precursor routes, pure perovskite PNN ceramics
with slightly better densification and dielectric properties can be produced by using

the columbite—route. Then, single—phase PNN nanopowders were produced by



Vi

vibro—milling columbite route—PNN powders for 25 h. On the other hand, pure
perovskite PZT powders and ceramics were prepared by employing PbZrO; precursor
via a rapid vibro—milling and pressureless sintering techniques. The maximum density
(~ 97%) of the PZT ceramics was obtained at the sintering temperature of 1200 °C for

2 hours without any sintering additives. Finally, ceramic—nanocomposites of the
(1-x)PNN/XPZT system (micron-sized PZT matrix reinforced with PNN

nanoparticles) with x = 0.5, 0.6, 0.7, 0.8 and 0.9 were fabricated via the bimodal
particle concept. It has been found that the microstructures and the dielectric
properties of PNN/PZT ceramic—nanocomposites are totally different from those of
ceramic—solid solutions. Higher dielectric constant maximum with broader peak is
observed for the nanocomposites. The former could be attributed to their better
densification whilst the latter may be attributed to their microstructural arrangement

effect.
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