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ABSTRACT

In this work, the major aspects have been carried out to establish the relationships
between preparation conditions and the ceramic properties in Barium Zirconate Titanate

(BaTi,,Zr, O, : BZT) — Barium Iron Niobate (BaFe, Nb O, : BEN) system.

Firstly, perovskite powders of BZT and BFN have been prepared separately by a solid
state reaction technique via ball milling. Particle size and thermal properties of the BZT precursor
mixture have been investigated in order to estimate calcination temperature. The BZT powder
was calcined between 900 - 1200 C. Phase formation and morphologies of calcined powders have
been investigated. It has been found that the presence of the major BaTiO, phase with tetragonal
symmetry and some wt% of cubic BaCO, obtained at a calcination temperature of 1200 'C. After
that, the BFN powder was also prepared with the same technique. From literature survey, BFN

powder having pure cubic perovskite, can be formed at calcination temperature of 1200 C.

Secondly, the solid solution of (1-x)BZT — xBFN powders (x = 0.2, 0.4, 0.6 and 0.8)

were prepared from the BFN and BZT powders via ball milling and then pressed and sintered
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between 1350 - 1450 C. Maximum density of the ceramic was obtained at 1450 'C for every
mixing conditions. The evolution of the tetragonal phase, indicating phase transition from cubic
to tetragonal with increasing with BFN ratio. Lattice parameter increases depending on the BFN
content. The dielectric properties of (1-x)BZT — xBFN ceramics were studied. Dielectric constant
and broadness of dielectric constant peak of this ceramic system were increased with increasing
BFN content, with the dielectric loss measured at 1 kHz was show lower than 2.00 at working
temperature (room temperature to 400°C). Moreover, ferroelectric properties were studied via
hyterisis loop, only 0.2BZT — 0.8BFN condition was shown ferroelectric behavior that is

correspondent to their structure.

Keywords: Barium zirconate titanate / Barium iron niobate / Ferroelectric / Solid-state reaction /

Dielectric
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