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ABSTRACT

This thesis studies the effects of thermal and compressive stress which are
external factors on hysteresis properties of commercially available soft and hard lead
zirconate titanate (PZT) bulk ceramics. Hysteresis properties of soft and hard PZT
ceramics were investigated by a modified Sawyer-Tower circuit under a combination
of different thermal and compressive stress conditions.

Changes of hysteresis characteristics in this study were observed from
hysteresis parameters, i.e. remnant polarization (P;), coercive field (Ec) and hysteresis
area <A> determined as a function of temperature and compressive stress. The results
of soft and hard PZT ceramics under thermal and compressive stress conditions reveal
interesting tendency of changing in hysteresis characteristics. Under influence of

thermal, hysteresis parameters of soft PZT ceramic decrease with increasing
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temperature due to increment of thermal fluctuation while hysteresis parameters of
hard PZT ceramic, exception in coercive field, increase with increasing temperature
due to presence of depolarization of defect dipoles in sample. Under influence of
compressive stress, soft and hard PZT ceramics show similar tendency in changing of

hysteresis parameters but they are different in changing rate and value of hysteresis

parameters due to difference in defect types between soft and hard PZT ceramics.



