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ABSTRACT

This thesis describes the effects of composition ratio and poling field condition on
hysteresis properties of lead magnesium niobate - lead zirconate titanate ceramics, with formula
(X)Pb(Mgly 53N, 67) O (1-X)PH(Zry 4 Tl ) O (When x = 0.0, 0.1, 0.3, 0.5, 0.7, 0.9 and 1.0). The
ceramics are prepared by a solid-state mixed-oxide technique. The phase formation behavior,
microstructure and density of these ceramics are Studied using x-ray diffraction (XRD), scanning
electron microscopy (SEM), and Archimedes method, respectively. The ceramics are poled at
different applied DC field strengths of 10-40 kV/cm and the hysteresis properties are measured by
a Sawyer-Tower circuit.

The hysteresis parameters of the prepared ceramics, which are remanent polarization (P),
spontaneous polarization (P,) and coercive field (E,), are determined as a function of the poling
field strength. Results of variations of the values of the hysteresis parameters with poling field
strength can be categorized in three groups. For the first group, the polarization (P, and P,) and
coercive field (E,) of PZT ceramic are increased with increasing poling field strength. For the
second group, the values of polarization (P, and P) of ceramics with x = 0.1 and x = 0.3 are
increased slightly, while E, remains rather constant. For the last group, the values of polarization
(P, and P,) of PMN-riched compositions (x = 0.5, 0.7, 0.9, and 1.0) are increased with poling field
strength up to 20 kV/cm, then become constant with further increasing of the poling field
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strength, while E, remains constant. In general, maximum values of the hysteresis parameters (P,,
P, and E,) are found at the poling field strength of 30 kV/em. In addition, the hysteresis
parameters are determined as a function of composition ratio of the ceramics. It is found that the
polarization values (P, and P,) peak at x = 0.3 owning to the morphotropic phase boundary (MPB)
of PMN-PZT system near this composition. Further increase of the PMN content results in
decrease of the polarization values. Moreover, PZT ceramic shows the maximum value of
coercive field and the E, decreases with increasing PMN content.



