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Dielectric Behavior and Phase Transition of BiysNay s T103-BaTiO3;-KNbO;
Lead-free Piezoelectric Ceramics

NI Hai-min', LUO Lai-hui'", ZHU Yue-jin', ZHANG Yue-pin®
( 1.Faculty of Science, Ningbo University, Ningbo 315211, China;
2.Laboratory of Photo-Electronic Material, Ningbo University, Ningbo 315211, China )

Abstract: Ceramics (1-x)Big47Nag47Bag 06 TiO3-xKNbO3;(BNBT-xKN, x=0~0.08) are prepared through ordinary
solid-state ceramic processing. The effects of KNbO; on the microstructure, dielectric properties and phase
transition of BNBT-xKN are investigated using X-ray diffraction, scanning electron microscope (SEM),
impedance analyzer and ferroelectric analyzer. The results show that KNbO; (KN) is diffused into the lattice of
(1-x)Big 47Nag 47Bag s TiO3 to form a solid solution with pure perovskite structure. The SEM morphology of
BNBT-xKN ceramic shows that moderate KN can homogenize the grain size of the BNBT-xKN ceramics. The
dielectric constant vs. temperature spectrum (30~500 ) shows that three dielectric abnormal peaks have been
observed in the BNBT, BNBT-0.01KN, BNBT-0.02KN ceramics, and only two abnormal peaks have been noted
in BNBT-0.04KN and in the BNBT-0.08KN ceramics. In this work, the relaxing properties of BNBT-xKN are
discussed by fitting the dielectric constant vs. temperature spectrum. The mechanism of depolarization and the
double hysteresis loop of BNBT-xKN are also described.

Key words:. ferroelectrics; piezoelectric ceramics; lead-free; relaxor; dispersion transition



