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Abstract

Lead Magnesium Niobate-Lead Zirconate Titanate (PMN-PZT) ceramics were
prepared by mixing PMN powder calcined at 800 °C for 4 h with a heating/cooling rate
of 10 °C/min and PZT powder calcined at 800 °C for 2 h with a heating/cooling rate of
5 °C/min. PMN-PZT powders were mixed with the ratio xPMN-(1-x)PZT when x = 0.0, 0.2,
0.4, 0.6, 0.8 and 1.0 by mole. Then PMN-PZT powders were préssed and sintered at
1200-1300 °C for 2 h with a heating/cooling rate of 10 °C/min. Physical properties and
microstructure of the ceramics were characterized. The maximum density for each
PMN-PZT composition was selected and then separated into 2 groups which were
unpoled and poled ceramics. Electrical properties in terms of dielectric permittivity and
piezoelectric coefficient were measured. It was found that the dielectric permittivity of
poled PMN-PZT ceramics measured in parallel direction with dipole (g,,) was higher
than unpoled ceramics (g) and poled ceramics in perpendicular direction with dipole
(e,) respectively, i.e. g,,> &> g,, when measured at room temperature. The dielectric
permittivity was high in high PMN mole ratio ceramics. The piezoelectric coefficient (dys)

of PMN-PZT ceramics were high in the ceramics with low PMN mole ratio. The

mechanical properties in terms of hardness, Young's modulus and fracture toughness



were measured. The Vickerss hardness and Knoop hardness of unpoled and poled
ceramics were relatively similar. The hardness values trended to increase when
increasing mole ratio of PMN. The Young's modulus of unpoled ceramics was higher
than poled ceramics. Again, Young's modulus increased with increasing PMN mole ratio.
Crack length of poled ceramics measured in the direction perpendicular to the poling
direction (Coqpengicuiar) Was fonger than that of unpoled ceramics (Cunpore) @Nd poled
ceramics in the direction parallel to the poling direction (Coaare) TESPECtively, i.e.
Coemendicuiar” Cunpoe™ Camiar 1N€ fracture toughness of PMN-PZT poled ceramics measured
in paraliel direction to the poling (Kicouaied Was higher than that in poled ceramics
measured in perpendicular direction to the poling direction (Ki.perpendicuar) TESPECHIVELY,
1. K ¢ paraie™ Kic. pempendicar ThE Study of the effects of annealing and poling sequences
in PMN-PZT ceramics suggested that these procedures had littie effect on crack growth

behavior.



