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ABSTRACT

In this study, three major aspects have been carried out in order to determine
the relationship between preparation condition and structural characteristic of the lead
magnesium niobate, Pb(Mg,,,Nb, .)O,-lead titanate, PbTiO, or PMN-PT system.

First, perovskite powders of PMN and PT have been prepared by a solid-state
reaction via a rapid vibro-milling technique. Phase formation of the calcined powders
has been investigated as a function of cacination conditions by TG-DTA and XRD
techniques. Moreover, morphology and particle size evolution have been determined
via SEM technique, respectively. It has been found that monophasic PMN and PT
powders were successfully obtained for calcination conditions of 800 °C for 1 h with

heating/cooling rates of 20 °C/min and 600 °C for 1 h with heating/cooling rates of



20 °C/min, respectively. Higher temperature clearly favoured particle growth and the
formation of large and hard agglomerates.

Second, PMN and PT ceramics have been fabricated by sintering PMN and PT
powders via a normal sintering method. Attention has been focused on relationships
between sintering conditions, phase formation, densification and microstructural
development. It has been observed that PMN and PT ceramics of high density
(~ 96-97%) and optimised perovskite phase may be produced by use of a
straightforward sintering conditions, i.e. 1240 °C for 2 h with heating/cooling rate of
5 °C/min for PMN and 1225 °C for 2 h with heating/cooling rate of 1 °C/min, for PT
ceramiics.

Finally, a continuous seties of perovskite solid solution in the (1-x)PMN-xPT
system was formed. The lattice parameter of the (pseudo) cubic perovskite PMN was
0.404 nm, while those of the tetragonal perovskite PT were a = 0.390 and ¢ = 0.413
nm. With increasing PT concentration in the range of x = 0.3-1.0, the tetragonality
factors increased ( ~ 1.000 —> 1.060). SEM method showed typical microstructure of
the PMN-PT ceramics where inclusions of MgO and some PbO-rich compositions
were found to coexist with the PMN-PT grains. It is clear that PbO deficiency of these
Pb-based perovskite compounds can result in an excessive amount of pyrochlore phase
which causes poor densification for the final products. Selected composition in the
(1-x)PMN-xPT system, i.e. 0.9PMN-0.1PT was further examined in order to establish
the detailed relationship between phase formation, densification behaviour and
microstructure. It has been found that 0.9PMN-0.1PT powders were successfully
obtained for calcination conditions of 900 °C for 2 h with heating/cooling rates of
20 °C/min. For the fabrication of 0.9PMN-0.1PT ceramic, it is seen that by employing
the sintering conditions of 1240 °C for 2 h with heating/cooling rates of 15 °C/min, the

density of 7.98 g/cm3 was obtained.
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