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Abstract: In this paper, the 0.95(Nao5Kos)ool(NbogTao20)0es4CoooislOz(abbreviated as NKNT) + 0.05KNbO;
lead-free piezoelectric ceramics were synthesized by the conventional mixed oxide method route with
normal sintering. And also, the effects of calcination temperature on the microstructure, dielectric
properties, and piezoelectric properties were investigated. A polymorphic phase transition(PPT) between
orthorhombic and tetragonal phases was observed in specimens calcined at 810T ~850C. The ceramics

calcined at 830°C showed excellent piezoelectric properties: dz= 179 pC/N, ky=

0384, Qn= 79.73). These

results indicate that the ceramic is a promising candidate material for lead-free piezoelectric ceramics.
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Fig. 1. X-ray diffraction patterns of specimens as a
function of calcination temperature.
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Fig. 2. Microstrocture of (a) 810T, (b) 8307, (c) 8507,
(d) 870°C, (e) 890C specimens as a function of calcination
temperature.
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Fig. 3. Density of specimens as a function of calcination
temperature.
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Fig. 4. Electromechanical coupling coefficient(k,) of
specimens as a function of calcination temperature.
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Fig. 5. Piezoelectric coefficient(ds)of specimens as a
function of calcination temperature.
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Fig. 6. Electromechanical quality factor(Qmn) of specimens
as a function of calcination temperature.
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Fig. 7. Temperature dependence of dielectric constant of
specimens as a function of calcination temperature.

Table 1. The physical properties of specimens as a
function of calcination temperature.

Sintering Calcination Density L 0 dy  Dielectric I
Tem. [0] Tem.[U] [gem] " [pCN] Constant
810 4746 03¢ 7008 153 850 3B

80 4746 0384 7565 119 9% 3%

1060 850 4749 0361 973 161 980 378
§0 4817 0335 9105 14 10m 38

4837 033 10011 41 1082 3%
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