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ABSTRACT

In this study, the effects of barium titanate (BaTiOz or BT) and lead titanate

(PbTiOs3 or PT) addition on relaxor behavior of lead indium niobate (Pb(IngsNbgs)Os3

or PIN)-based ceramics were investigated. The two main parts of this study are

to obtain the pure perovskite phase of PIN-based ceramics and to study the relaxor

behavior of the PIN-based ceramics.

Firstly, the preparation of the pure perovskite phase PIN-based ceramics was

performed. Based on the wolframite precursor method, the solid solution of

Pb(InosNbo 5)1-x TiOs and Pb(InosNbo s)a-x TixOs With 20 mol.% of BT (where x =



Vi

0.0, 0.1, 0.2 and 0.3 abbreviated as PINT and PBINT, respectively) ceramics were
obtained by a conventional mixed-oxide method via a vibro-milling technique. The
thermal behavior of mixed powders, structural phase formation, microstructure,
dielectric and ferroelectric properties were investigated. It has been found that the
pure perovskite phase was obtained in all compositions except the PIN ceramic,
indicating that the addition of PT and BT helped to stabilize perovskite structure of
PIN ceramics. In addition, the microstructure, dielectric and ferroelectric properties
were found to depend strongly on the ceramic compositions.

Secondly, the analysis of the relaxor behavior was investigated. Dielectric
properties were used for analysis of the relaxor behavior of these systems and thermal
expansion was also considered for the relaxor behavior analysis. The dielectric
properties of both PINT and PBINT ceramics showed deviation from the Curie-Weiss
law; however, the results showed that the behavior obeyed the modified Curie-Weiss
law. The dielectric properties were also fitted with the VVogel-Fulcher relation which
suggested that the relaxor behavior of PINT and PBINT systems followed the glass-
like behavior of the relaxor ferroelectric model. The occurrence of the freezing

temperatures (T, ), which defined as the macroscopic polarization emerge, was also

observed in this study. Finally, the existence of the local polarization (P,) was also

observed in the thermal expansion measurement of all compositions in these systems.
The observed relaxor behavior was correlated to the relaxor ferroelectric model as

dipolar glass phase defined by T, obtained from the Vogel-Fulcher relation and

P, obtained from glassy polarization phase of Burns and Dacol’s hypothesis. From

the experimental results, it can be concluded that the addition of PT into PIN leads the
behavior towards a normal ferroelectric while the addition of BT into PIN leads to an

enhancement in relaxor behavior.
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