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Abstract: Lead-free piezoelectric ceramics with the composition of (Nags:Koas)oesLlioos(Nbi-010-xTa010Sb )O3
(x= 0~8 mol%) were fabricated by nomal sintering at 1,090C for 5 h. the phase structure, microstructure
and electrical properties were investigated with a emphasis on the influence of the Sb content. All
samples exhibit a single perovskite phase over the whole compositional range. For the ceramics with x= 4
[mol%], two phase transitions are observed at 75C and 366°C, corresponding to the phase transitions of
orthorhombic to tetragonal (To-t) and tetragonal to cubic (Tc), respectively. high electrical properties of
dw= 210.83 pC/N, kp= 40%, e~= 1,091.35, p= 454 g/cii were obtained from the specimen with x= 4 [mol%],
which suggests that the composition ceramics is a promising lead-free piezoelectric material.
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Fig. 1. X-ray diffraction patterns of specimens as a
function of Sb substitution.
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Fig. 2. Microstrocture of specimens as a function of Sb

substitution. (a)-0mol%Sb, (b)-2mol%Sb, (c)-4mol%Sh,
(d)-6mol%Sb, and (e)-8mol%Sh.
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Fig. 3. Density of specimens as a function of Sb
substitution.
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Fig. 4. Electromechanical coupling -coefficient(kp) of
specimens as a function of Sb substitution.
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Fig. 5. Piezoelectric coefficient(dss) of specimens as a
function of Sb substitution.
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Fig. 6. Electromechanical quality factor(Qm) of specimens
as a function of Sb substitution.
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Fig. 7. Dielectric constant of specimens as a function of
Sb substitution.
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Fig. 8. Temperature dependence of dielectric constant of
specimens as a function of Sb substitution.
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Fig. 9. P-E hysteresis loops of specimens as a function

of Sb substitution.

Table 1. Physical properties of specimens as a function

of Sb substitution.
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