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ABSTRACT

In this research project, properties of lead free barium zirconate titanate based
ceramics were investigated. The modified barium zirconate titanate ceramics were
prepared by vibro-milling, two-step sintering, and conventional mixed oxide (solid-
state reaction) techniques, Effects of processing technique on the properties of the
barium zirconate titanate ceramics were investigated.

In case vibro-milling techinque, Ba(Zro5Tio.75)O3 and Ba(Zrp23Tio77)O3 were
synthesized from powders prepared by the vibro-milling and conventional mixed
oxide techniques. Compared to a conventional sample, the samples prepared by the
vibro-milling method showed a higher dielectric constant at the ferroelectric-to-
paraelectric transition temperature and had a stronger frequency dependence on the

dielectric constant. The vibro-milling samples also showed a better relative tunability.
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It was proposed that the better densification and degree of crystallinity for vibro-
milling ceramics were responsible for better ceramics properties.

In case of the two step sintering technique, it was found that the two step
sintering technique affected on mechanical and electrical properties of
Ba(Zro.07Tio.93)O3 ceramics. The samples prepared by the two step sintering technique
exhibited better mechanical and electrical properties. The better performance was due
to this technique promoted the sinterability of the samples as a result in a higher
ceramic density.

Further, the new solid solution of Ba(Zrpo7Tige3)O3 based with the giant
dielectrics were synthesized. The new solid solution of Ba(Zrg07Tio.93)O3 based((1-
X)Ba(Zro.07Tip.93)O3-xBa(FegsNby 503) where 0.1 <x<0.9) ceramics were fabricated at
optimizes processing parameter. It was found that all samples exhibited a single
perovskite phase. Addition of BaFeysNbosO3 also promoted densification, grain
growth and better dielectrics of the system. Dielectric measurements also showed that
some samples displayed a relaxor like behavior.

Finally, the solid solution of (1-x)Ba(Zrp.07Tio.93)O3-XBa((NigsWo5)0.1Tio.9)O3
system, where 0.05 < x< 0.2, were fabricated. All samples exhibited a pure single
phase of perovskite structure. A high dielectric constant (~11,000 at 1 kHz) of x=0.05
was found in range of temperature between 100 -300 °C. At higher temperatures, the
dielectric data showed a giant dielectric behavior. The activation energy of the
samples at the high temperatures was calculated from dc conductivity-temperature
curve which could be related to the activation energy of the relaxation process.
Impedance analysis suggested that the high dielectric constant in this system affected

by grain boundary characteristic.
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