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A Study on the Properties of the Low Temperature Sintered Piezoelectrics
for Actuator Application
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Abstract

In this study, in order to develop the composition ceramics for multilayer piezoelectric actuator,
PMN-PNN-PZT ceramics were fabricated using LisCOs, NaxCOs;, ZnO as sintering aids and their
piezoelectric and dielectric properties were investigated according to the Bi substitution. Bi substitution
induced grain growth and increase of sinterablity. And also, Bi substitution suppress secondary phase
due to the liquid phase sintering effect. Bi substitution enhanced electromechanical coupling factor (k)
and dielectric constant (&;). However, mechanical quality factor(Qm) was deteriorated. At the sintering
temperature of 870 ‘C and Bi substitution of 1 mol%, density, electromechanical coupling factor (kp),
mechanical quality factor (Qum), Dielectric constant (g;) and piezoelectric constant (dss) of specimen
showed the optimum values of 7.878 g/cm’, 0.608, 835, 1603 and 397 pC/N, respectively for multilayer
piezoelectric actuator application.
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Bi substitution.
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Table 1. Physical properties of specimens.

Sintering Bi Density K Q dy
Temp. [T} [mol%] [glem’] e " [pC/N]
0 7.876 1488 0598 1064 367

0.5 7875 1502 0.600 870 379

870 1 7.878 1603 0.608 835 397
15 7.866 1639 0.567 680 391

2 7.852 1677 0530 612 362
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