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ABSTRACT

In this research project, properties of lead free barium zirconate titanate based
ceramics were investigated. The barium zirconate titanate ceramics having a
composition of Ba(Zr7Tip93)O3 was selected for this study. The ceramics were
prepared by a solid-state reaction technique. Effects of B,Os; addition on many
properties of Ba(Zro¢7Tip93)O3 ceramics were examined. The pure and doped
ceramics were annealed at various annealing times to study their relation to the
ceramic properties. Finally, nano-particles of Co and Ni were added into the ceramics
to form novel nanocomposites. Effects of the nano-particles on the properties of the

prepared nanocomposites were studied.
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For effects of B,O3 doping, the result showed that B,O; addition decreased the
sintering temperature by 200°C. The doping increased electrical properties of
Ba(Zr07Tip.93)O3 ceramics where 2 wt% B,03 doped ceramics had the maximum df;
and g;; values about 291 pC/N and 21x10” VN respectively. These values are quite
high for the lead-free ceramics.

In case of annealed ceramics, it was observed that the annealing affected on
physical and electrical properties of the pure and doped Ba(Zry¢7Tip93)O3 ceramics.
The experiment results showed that 8 h annealing was an optimum annealing time for
improving the properties of the pure and doped ceramics. The 8 h annealed sample
exhibited very high strain and ds;" values of 0.47% and 603 pm/V (at 8kV/mm),
respectively.

For the nanocomposites, it was found that the nano-particles increased
magnetic behavior as well as mechanical properties of the samples. However, the
optimum ferroelectric and magnetic properties were achieved for 0.1vol.% of the Co

and Ni additions.
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