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Preparation and Properties of KNN-BZ-xXBA Lead-free Piezoelectric Ceramics with Sodium
Potassium Niobate Ternary System
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Abstract: (.945-x) Kq4gNag5,NbO3-0.055BaZrO;-xBiAlO;(KNN-0.055BZ-xBA) sodium potassium niobate ternary system lead-free
piezoelectric ceramics was prepared by traditional solid-state sintering method. And the effects of the doping amount of BiAIO;(x =
0.002, 0.0025, 0.0035, 0.004) on the phase structure, density, dielectric properties and piezoelectric properties of ceramic samples were
also studied. The results show that the appropriate doping of BaZrO; and BiAlO; and the change of the doping amount of BiAIO; do
not change the crystal structure of the ceramic samples, and all the samples of each component are standard perovskite structure,
indicating that each doped ion can form a uniform solid solution in KNN-0.055BZ-xBA lattice and improve its microstructure.
Compared with pure KNN ceramic samples, the orthogonal to tetragonal phase transition temperature (To_t) of KNN-0.055BZ-xBA
ternary system has greatly moved to room temperature, and the piezoelectric properties have been significantly improved. When x =
0.0035, the ceramic sample shows good electrical properties. Curie temperature anddielectric constant peak (g,) reaches the maximum
value of 5905, and the piezoelectric constant (ds3) reaches the maximum value of 195pC-N™.

Keywords: sodium potassium niobate ternary system;doping modification; preparetion; dielectric properties;piezoelectric properties
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0.002 0.912 0.058 0.1566 4.135 4.410  93.764
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0.0035 0.905 0.079 0.2132 4.198 4.592  91.420
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