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Influence of La** Doping on Structure and Electrical Properties of CaBi,Nb,Oy Piezoceramics

HUANG Liwei, JIANG Xiangping, CHEN Chao, HUANG Xiaokun, NIE Xin, XU Jingdong, WANG Hepeng, JIANG Zeyun

(Jiangxi Key Laboratory of Advanced Ceramic Materials, Department of Material Science and Engineering, Jingdezhen Ceramic
Institude, Jingdezhen 333001, Jiangxi, China)

Abstract: La3+—doped Ca;_,La,Bi,Nb,Og(CBN-xLa, x=0.00, 0.02, 0.04, 0.06, 0.08, 0.10) piezoceramics were synthesized by a
solid-state reaction method. The crystal structure, microstructure, dielectric, piezoelectric and ferroelectric properties as well as
high-temperature conductive mechanism of La®>*-doped CBN ceramics were investigated. The results show that an appropriate amount
of La** donor ion substituted for Ca®>* ion can optimize the crystal structure, decrease the grain size, reduce the oxygen vacancy, and
effectively improve the electrical properties of CBN ceramics. The Cag,Lag0sBi;Nb,Og ceramics with the optimal performance (high
piezoelectric coefficient (ds;=11.7 pC/N) and the Curie temperature (7c=905 ‘C), remanent polarization (2P,=9.51 pC/cm?) and low
dielectric loss, (tand=3.87% at 550 ‘C)). After annealing, the piezoelectric properties of all the samples remain stable at 800 °C.
According to the complex impedance plots, the grain boundary and grain both contribute the impedance, and the conduction
mechanism is closely related to oxygen vacancies. Moreover, La**-doping can effectively improve the resistivity of CBN ceramics at
high temperatures, indicating a potential application in high-temperature sensors.
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