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ABSTRACT

The development of novel ceramic materials for medical transducer probe
applications is carried out in this study. Processing conditions, physical properties, phase
formation behaviors, microstructure, mechanical properties, dielectric properties, and
hysteresis and electromechanical properties of ceramics in PMN-PZT system are
investigated. The ceramics with the formula (1-x}Pb(Mg,,;Nb,.)O, - (x}Pb(Zr, ., Ti, ,s)O, Or
(1-X)PMN-(x)PZT when x=0.0, 0.1, 0.3, 0.5, 0.7, 0.9 and 1.0 are prepared by a
conventional mixed-oxides method for the measurements. The results show that the
ceramics obtained are perovskite materials. Their physical properties and microstructures

are proportionally dependent of the PMN and PZT contents in the composite. The

mechanical properties also follow the same trend with better properties found in the
composites. The dielectric properties measurements show significant temperature and
frequency dependencies. The dielectric behavior of the ceramics gradually changes from
that of the normal ferroelectric in PZT to that of the relaxor ferroelectric in PMN. By
comparing the hysteresis loops, it is shown very clearly that the hysteresis behavior
gradually changes from piezoelectric in PZT to electrostrictive in PMN. The  d,,
measurement results show the maximum d,, value in PZT with decreasing d,, values when
PMN is added into the ceramic system. The k, coefficient is highest in 0.1PMN-0.9PZT.
Most importantly, all the results from this study have pointed clearly that the most suitable
ceramic composition for further development of in medical transducer probe applications

is 0.1PMN-0.9PZT.



