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Structure and Electrical Properties of 0.96(Ko.49Nao.51-xLix)(Nbo.97T20.03)O3—0.04BiosNaosZrO3
Lead-free Piezoelectric Ceramics

SHEN Wancheng, SHEN Zongyang, LI Yueming, WANG Zhumei, LUO Wengin, SONG Fusheng
(Jiangxi Key Laboratory of Advanced Ceramic Materials, School of Materials Science and Engineering, Jingdezhen Ceramic
Institute, Jingdezhen 333403, Jiangxi, China)

Abstract: 0.96(Ko49Naos51-Lix)(Nbo.97Ta0.03)03—0.04Bio sNagsZrOz (0.96KNNTL,—0.04BNZ, x=0.00, 0.01, 0.02, 0.03, 0.04) lead-free
piezoelectric ceramics were prepared via a solid state reaction method. The effect of Li doping amount x on the crystal structure,
microstructure and electrical properties of the ceramics was investigated. The results indicate that all the samples possess a pure perovskite
structure. The phase structure of the ceramics gradually changes from the coexisted orthorhombic and tetragonal phases to tetragonal phase
when Li doping amount x increases. A polymorphic phase transition (PPT) structure with the coexisted orthorhombic and tetragonal phases
appears when x<<0.01, while the structure is transformed to tetragonal phase when x=0.02. The ceramics when x=0.02 on the
compositional side from PPT to tetragonal exhibit the optimal electrical properties i.e., piezoelectric coefficient d33 of 335 pC/N, planar
electromechanical coupling &, of 38.40%, mechanical quality factor Om of 43, dielectric permittivity £33/20 of 1350, dielectric loss tand of
2.70%, remnant polarization P: of 23.50 uC/cm?, coercive field E. of 1.52 kV/mm, and the Curie temperature 7c of 325 C as well. The
complex impedance spectra of the ceramics when x=0.02 were measured at different temperatures and frequencies, and it is indicated that
the conduction mechanism is referred to both the grains and the grain boundaries. The activation energy for dielectric relaxation calculated
is 1.15 eV, which well coincides with the activation energy associated with the movement of the oxygen vacancy at a high temperature.

Keywords: lead-free piezoelectric ceramics; potassium sodium niobate; bismuth sodium zirconate; polymorphic phase transition;
complex impedance spectroscopy
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