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ABSTRACT

In this :md.y, effects of processing parameters on fabrication of lcad titanate ceramics
were investigated. First, lead titanate powders were prepared by two differcnt techniques: (1) ball-
milling and (2) rapid vibro-milling. Effects of powder processing parameters; i.e. techniques and
times of milling on phase formation, particle size distribution and morphologics of lead titanate
powders were characterized by X-ray diffraction (XRD), laser diffraction and scanning electron
microscopy (SEM), respectively. It was found that single phase of perovskite PbTIO, powders
can be obtained via both milling techniques. However, the rapid vibro-milling technique led to a
lower formation duration for single phase lead titanate under calcination condition at 600 °C for 2
h with heating/cooling rates of 5 “C/min. In addition, by employing an appropriate choice of the
milling time, narrow and homogencously disperse of particle size distribution curve was
observed. Moreover, SEM studies also displayed that the Icad titanate powders had a range of
nanometer (~ 17 — 109 nm) in size with ~ 20 times smaller than that of ball-milling technigque.

In the second part, lead titanate ceramics were fabricated via two different techniques,
namely, normal sintering and two-stage sintering. Effects of ceramic processing parameters i.e.
techniques and conditions of sintering on phase formation, densification and microstructure of all

ceramics were characterized via X-ray diffraction (XRD), Archimedes method and scanning



clectron microscopy (SEM), respectively. The results indicated that optimized technique and
condition of sintering fairly affected the formation of lead titanate ceramics, For normal sintering,
the optimum sintering temperature for the formation of high purity lead titanate ceramics with
maximum relative density of ~ 97% was found at 1225 “C. For the two-stage sintering, it can be
seen that the density of ceramics increased only slightly with increasing the second sintering
temperature, Higher pre-sintering temperature tended to give a higher density value, Furthermore,
a denser microstructure with smaller grains was observed with the two-stage sintering, For two-
stage sintering itself, the effect of re-sintering temperature on the density value was pronounced
especially at higher pre-sintering temperature, It was demonstrated that ceramics sinterﬁd at
900/1200 "C, for 2 h with heating/cooling rates of I "C/min exhibited maximum density value of
~ 98% and grain sizes of around 1-2 um. However, in this study, lead titanate ceramics can not be
simply fabricated from nano-sized powders via both sintering techniques,



