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Abstract The Pbo Yo al (Zro6Sne 4o 95 Tle 05 JOs ceramics which corresponded to the antiferroelectric-ferroelectric
phase boundary composition were prepared for digital- type- piezoelectric/electrostrictive device application. Their die-
lectric, field-induced polarization {P) and strain {X) behaviors were studied with variations in sintering condition and
excess PbO content. The orthorhombic structure of specimens was hardly affected either by excess PbO addition or
sintering temperature. With increasing excess PbQO content, grains tended to be smaller and rounded ones, and the op-
timum sintering temperature was lowered. Excess PbO addition stabilized the antiferroelectric phase of the specimen
effectively, which was confirmed by P-E and X-E analyses. Also the digital- type-strain character was found to be
enhanced despite of slight increase in phase transition (AFE-FE) field and electrical resistivity, and decrease in maxi-
mum strain. These results were explained in terms of possible lattice defects and domain wall motion.
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Table 1. Optimum sintering conditions of PYZST speci-
men with excsss PbO contents.

. Excess PbO Sintering
Specimen Id. o

content(mol%) condition
P-0 0 1250, 2h
P-1 1 1250°C, 2h
P-3 3 1150, 2h
P-5 5 1050¢C, 2h
P-10 10 1050, 2h
P-30 30 10507¢, 2h
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Fig. 1. XRD patterns of PYZST powders calcined at 900 *C for
3h with excess PbO contents : {(a) 0mol%, (b) 3mol%, (c) 5mol
%, (d) 10mol% and (e) 30mol%.
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Fig. 2. Apparent densities of specimens with excess PbO con-
tents as a function of sintering temperature.
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Fig. 3. SEM photographs for various compositions : (a) 0mol%, (b) 3mol%, (¢) 5mol%, (d) 10mol% and (e) 30mol% excess PbO.
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Fig. 4. Fractured SEM photographs for various compositions :
(a) 0mol%, (b) 10mol% and (c¢) 30mol% excess PbO.
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Fig. 5. Dielectric constant vs. temperature for various composi-
tions sintered at 1250°C for 2h.
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Fig. 6. Dielectric constant vs. temperature for various composi-
tions sintered at 1050°C for 2h.
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Fig. 7. Maximum dielectric constant vs. excess PbO content as
a function of sintering temperature.
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Fig. 8. P-E loops for various compositions : (a) Omol%, (b) 5mol
%, (c) 10mol%, and (d) 30moi% excess PbO (x: 9.37kV/cm/
div, y : 13.29 C/cm?/div)
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Fig. 9. Transverse strain vs. applied electric field (X-E) for various compositions :
(a) Omol%, (b) 5mol%, {c) 10mol% and (d) 30mol% excess PbO.
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