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Abstract: (Na,K)NbOs-based piezoelectric ceramics were synthesized by a solid phase sintering method

with various milling solvents. The solvents were varied with acetone, ethanol, and pure water to

investigate the effect on the microstructure and electrical properties. NKN ceramics showed the maximum
values of the relative density (94%), the mechanical quality factor (Qm: 78) and the electro-mechanical
coupling factor (k, 0.25) at the ethanol solvent. It might mean that a solid phase sintering of the NKN
piezoelectrics with a suitable solvent could improve the relative density and the piezoelectric properties.
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Table 1. Process steps and their conditions for

fabricating the NKN piezoelectric ceramics.

Processes Process conditions

Raw material — Na:COs, K2COs, NbOs

Pure water,
Ethanol, Acetone,
Zirconia ball, 24 h

Ist ball mill —

Calcination —> 80T, 3C/min, 5 h

Pure water,
2nd ball mill — Etanol, Aceton,
Zirconia ball, 72 h
Forming — o 2
CIP(1,500 kgf/cm”)
Sintering — 1,000, 1,050, 1,100C, 3'C/min, 4 h
Electroding — Silver paste, 6201, 10T/min, 30 min
Poling — 120, 45 min, 3 kV/mm
Aging == 24 h at room conditions
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Fig. 1. of (NapsKos)INbO;
ceramics sintered at 1,000C with various solvents.
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Fig. 2. X-ray diffraction (NagsKoz)NbOy

ceramics sintered at 1,050C with various solvents,
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Fig. 3. X-ray diffraction patterns of
ceramics sintered at 1,100°C
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Microstructures of (NagsKos)NbO;  ceramics
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Fig. 5. Density of (NaysKos)NbO; ceramics sintered at
various temperatures.
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Fig. 6. Electro-mechanical coupling factor (ky) of
(NapsKos)NbOs ceramics sintered at various temperatures.
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Fig. 7. Mechanical quality factor (Qn) of (NaysKos)NbO;
ceramics sintered at various temperatures.
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Fig. 8. Piezoelectric charge constant (dw) of (NagsKys)NbOy
ceramics sintered at various temperatures.
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