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Abstract: In this study, lead-free (KosNaos:x)(NboosSboos)O3+0.2mol2%6Las0s+1.2mol% K4CuNbgOss (X= 0~
0.025) ceramics were fabricated by normal sintering method at 1060°C for 5 h. Microstructures, piezoelectric and

dielectric properties of specimens were investigated with special emphasis in the influence of Na excess addition.

The grain size of specimen was slightly decreased with increasing Na content. In the 2 [mol%] Na excess

addition of NKNS ceramics, density, electromechanical coupling factor, piezoelectric constant and electromechancal
quality factor of specimen were found to reach the optimum values of 4.25 [g/cm’], 0.4357, 154.43 [pC/N] and

580, respectively.
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Fig. 1. X-ray diffraction patterns of specimens as a
function of Na excess addition.



A7V AAA 883 =74, #2470 A43 pp. 285-289, 2011 449: A W3S & 287

\»‘s A
DN

2.5 (mol%)

Fig. 2. Microstrocture of specimens as a function of Na
excess addition.
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Fig. 3. Density of specimens as a function of Na excess
addition.
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Fig. 4. Electromechanical coupling coefficient(kp) of

specimens as a function of Na excess addition.
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Fig. 5. Piezoelectric coefficient(dss) of specimens as a
function of Na excess addition.
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Fig. 6. Electromechanical quality factor(Qm) of specimens

as a function of Na excess addition.
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Fig. 7. Dielectric constant of specimens as a function of
Na excess addition.
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Fig. 8. Temperature dependence of dielectric constant of
specimens as a function of Na excess addition.
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Fig. 9. Dielectric constant and dielectric loss of specimens

as a function of Na excess addition.
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Table 1. The physical properties of specimens as a

function of Na excess addition.

Sintering  Na Excess  Density  Diclectrie K Q dyy
Temp.[T]  [mol%]  [giem®|  constant P " |pCIN|
0.0 4.17 575.11 0,354 3718 126
0.5 4.23 49595 0412 4779 1342
1060C 1.0 4.23 486.26 0.41 4998 133.5
2.0 4.25 486.49 0.435  580.6 154.4
25 4.22 515.34 0.417 487.8 1357
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