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ABSTRACT

In this study, the effects of compressive stress on the electrical properties of
solid solution of normal and relaxor ferroelectric ceramics; i.e., PMN-PT, PIN-PT,
PZT-PZN, PZT-PNN and PZT-PCN prepared by the conventional mixed-oxide
method were investigated. The dielectric and ferroelectric properties of the ceramics
mentioned above were measured under compressive stress applied parallel and
perpendicular to the electric field direction. The results clearly showed that the
superimposed compression stress had pronounced effects on the dielectric and
ferroelectric properties of these ceramics. In addition, the morphotropic phase
boundary (MPB) or the near morphotropic phase boundary compositions showed
more changes in the dielectric and ferroelectric properties under compressive stress

due to more switchable polarization states. These results indicated that these ceramics



vil

were not suitable for high compressive stress applications. The applied compressive
stress showed little influence on the dielectric and ferroelectric properties of PT-rich
composition; i.e., 0.5PMN-0.5PT and 0.5PIN-0.5PT. For 0.9PMN-0.1PT ceramic, in
which the dielectric constant decreased drastically with the stress and only returned to
slightly less than 50% of its original value when the stress was removed. The
ferroelectric parameters decreased with increasing parallel compressive stress in all
ceramic systems and compositions. The dielectric constant increased and decreased
with increasing compressive stress applied parallel and perpendicular to the electric
field direction, respectively. Except for PZT-PZN system, the dielectric constant
decreased with stress in both directions. The observed changes in the dielectric and
ferroelectric properties under parallel compressive stress were exactly opposite to
those under perpendicular compressive stress. The observations were interpreted
mainly in terms of competing influences of the domain switching through non-180°
domain wall (i.e., 90° domain switching in tetragonal compositions and 71° (or 109°)
domain switching in rthombohedral compositions), clamping of domain walls, de-
ageing mechanisms and stress-induced decrease in switchable part of spontaneous
polarization. These results clearly demonstrated that the contribution of each
mechanism to the dielectric and ferroelectric responses of the ceramics depended on

compositions, stress level, and direction of the applied compressive stress.



