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Piezoelectric and Dielectric Characteristics of Lead-free (Na,K)NbO3;
Piezoelectric Ceramic System according to Calcination Temperature
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Abstract

In this paper, in order to develop lead-free piezoelectric ceramics, (LiposNao4Kosz)(NbogsTa010Sb004a)Os
ceramics were fabricated with the variation of calcination temperature and sintering temperature. The
ceramics couldn’t be sintered at temperature less than 1110 T and showed the highest density at
calcination temperature of 800 C. Crystal structure of the ceramics showed pseudo-tetragonal phase.
At the calcination temperaure of 800 T and sintering temperature of 1110 C, the optimal values of
density=464 g/cm’, kp=0.45, er=1336, dxs=254pC/N and Tc=335 ‘C were obtained.
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nation temperature.
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Fig. 2. X-Ray diffraction patterns with calcina-
tion temperature.
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Fig. 3. Density with calcination temperature.
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Fig. 4. Electromechanical coupling factor(kp) with
calcination temperature.
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Fig. 5. Piezoelectric constant(dss) with calcina-
tion temperature.
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Fig. 7. Dielectric constant with calcination tem-

perature.
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Fig. 8. Temperature dependence of dielectric cons-
tant with calcination temperature.
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Table 1. Physical characteristics of specimens.

Sintering Calcination Density Didectric ds;
temp. [T] tenp(T] [gem] P T constant [pON]
700 459 036 4“4 1234 175
750 463 038 45 1269 198
1110 800 464 045 4 1336 254
850 462 041 47 1320 215
900 459 039 47 1314 212
950 458 038 48 1308 200
700 4,38
750 443 024 51 1004 115
1140 800 44 029 50 1017 158
850 448 028 49 1068 138
900 446 024 48 1026 93
950 441 022 46 1016 85
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