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Piezoelectric and Dielectric Properties of Low Temperature Sintering
PMN-PZN-PZT Ceramics according to the Milling Time
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Abstract

In this paper, in order to develop low temperature sintering ceramics for multilayer piezoelectric
actuator application, PMN-PZN-PZT ceramics were fabricated using LixCOs, Bi2O3 and CuO as
sintering aids. And also, their piezoelectric and dielectric properties were investigated according to the

milling time. All the specimens sintered at 930 C showed tetragonal phases without secondary phases.

With increasing milling time, piezoelectric and dielectric characteristic of specimens increased up to 60

hours milling time and then decreased due to the agglomeration of fine particle. Accordingly, it seems

that 60 hour is optimum milling condition. At the sintering temperature of 930 C and milling time of

60 hour, density, dielectric constant(g,), electromechanical coupling factor (kp), mechanical quality

factor (Qm), piezoelectric d constant showed the optimum value of 7.95 g/mg, 1382, 0.546, 1749, 330
pC/N, respectively for multilayer piezoelectric actuator application.
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Fig. 1. X-ray diffraction pattern according to

the milling time.
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Fig. 2. Particle distribution according to the
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Fig. 3. Density of specimens according to the
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Fig. 5. Electromechanical coupling factor (kp)
and Mechanical quality factor (Qm) of
specimens according to the milling time.
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Fig. 6. Piezoelectric constant (dss) of specimens
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Table 1. Physical characteristics of specimens.

o Milling . e

Sintering ) Density ds3  Grain Size
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Tep(C] gt fgm'] T ® M pon g

24 781 1349 0540 1575 323 2.24
36 7.89 1325 0541 1701 325 2.24
930 48 794 1358 0545 1766 326 225
60 795 1382 0546 1749 330 2.66
72 793 1361 0545 1736 325 2.57
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