Abstract
This research project is devided into five main parts.

In Part 1, 0-3 composites were prepared using polyethylene and lead zirconate
titanate (PZT). Effect of particle size of PZT powder on the properties of the composites
was studied. In order to inprove the properties of the composites, carbon powder was
mixed to the composites in many ways. The properties of the composites were related to
the size of the PZT powder and the method of adding carbon.

In part Il, PbZrO, (PZ) and (PbBa, )ZrO, (PBZ) ceramics were prepared. Effect
of sintering temperature on phase transition and properties of these ceramics were
studied. The sintering temperature affects the phase transition beheavior and the
properties of the ceramics. It is suggested that the phase transition beheavior the PBZ
ceramics might be due to the PbO loss during firing. In the present work, effects of PbO
excess on the properties of (Pb, ,Ba, ,)ZrO, (PBZ10) was also studied. The properties
and the phase transitions of the PBZ10 ceramics as a function of PbO excess were also
investigated and discussed.

In part 1], Solid solution between normal ferroelctric of PZT and relaxor
ferroelectric of Lead zinc niobate (PZN) and lead nickel niobate(PNN) were synthesized.
Influence of processing conditions on the phase transition and properties of the
materials was studied. The optimum processing conditions for excellent properties were
indentified.

In part IV, The properties of BaTiO, ceramics doped with TiO,, Bi,0, and B,O,
was studied. The results indicated that TiO,,Bi,0,, B,0, and sintering temperature affect
the properties of the ceramics. Effect of annealing temperature on the fracture
properties of glass was also studied. The higher annealing temperatures could produce
higher value of strength of the glass.

In Part V, A equipment for measured heart sounds was implemented. The
system for measured heart sounds by using Lead Zircronate as a receiver was
designed The signal from the receiver was supplied to DAQ circuit for filter, changed

from analog to digital, feed to personal computer and then display frequency spectrum

of heart sounds.
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