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Abstract
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In this study, effects of uniaxial stress on the dielectric and electromechanical
properties of ceramics in PMN-PZT system are investigated. The ceramics with the formula
(1-x)Pb(Mg4/3Nb,3)O3 - (X)Pb(Zrg 55 Tig48)O3 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. The physical properties, phase formation
behavior, and microstructure studies indicate 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 dielectric properties under the uniaxial stress
of the PMN-PZT ceramics are observed at stress levels up to 5 MPa. It is found that with
increasing applied stress the dielectric constant of the PZT-rich compositions increases
slightly, while that of the PMN-rich compositions decreases. On the other hand, changes in
the dielectric loss tangent with stress are found to be compositional independent. For the
study of effects of uniaxial stress on the electromechanical properties, it is found that while
the stress level is being increased the size of the hysteresis loop of PZT ceramic decreases
drastically. When considering P,, Ps, and E; it is clear that P, and Pg decrease significantly
with increasing stress, while E; only drops slightly. In other PMN-PZT compositions,
changes in P, Pg, and E; with stress are relatively small when compared to PZT. This
study clearly shows the influences of the domain wall motion, degradation and depoling
mechanisms on the variation of the dielectric and electromechanical properties of PMN-PZT

ceramics under the uniaxial stress.
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