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Fig. 4 Scanning electron micrographs of PMP and PZP ceramics before and after annealing
(a) PMP without annealing; (b) PMP with annealing; (¢) PZP without annealing; (d) PZP with annealing
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Table 1 Dielectric and piezoelectric properties of PMP and PZP

k20oc tgdz0oc kp dss km Qm

- PMP Before annealing 3390 0.036 58 520 30900 107
After annealing 4190 0.037 66 530 37200 109

PZP Before annealing 4130 0.022 35 347 11400 69
After annealing 5320 0.041 51 624 29000 61
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Effects of Thermal Annealing on the Dielectric and Piezoelectric
Properties of Lead-based Ferroelectric Ceramics

XIA Feng YAO Xi
(Electronic Materials Research Laboratory, Xi‘an Jiaotong University  Xi’an 710049 China)

Abstract

After thermal annealing, dielectric and piezoelectric properties of lead-based ferroelectric ce-
ramics increase apparently. In PMN-PT system, £, =37200, k,=66% d33=530pC/N were obtained;
in PZN-PT-BT system, £,,=29000, k,=51% d3s =624pC/N were obtained. Thermal annealing is
a good way to improve the dielectric and piezoelectric properties of lead-based ferroelectric ceram-
ics, and this effect can be attributed to the grain boundary layer and domain wall motion in these

materials.
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