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Research on the Properties of Bismuth Layered Piezoelectric

Ceramics for High Temperature Accelerometer

HOU Limin, MA Cheng, WANG Guohua, NIE Jing

(School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract; Aiming at the problems of poor high-temperature piezoelectric performance and narrow application temperature
range of high temperature accelerometer, this paper studies the piezoelectric properties and temperature stability of sensor
sensitive components. The Bi; o, Cey, o5 Tis. 05 Wo.01 Nby o1 Op;-based piezoelectric ceramics with different contents of Bi, O, are
prepared by the solid-state method. Using the Bi, O; compensation doping scheme to effectively reduce the oxygen vacancy
concentration in the piezoelectric ceramics. On the one hand, the decrease of oxygen vacancy concentration reduces the pin-
ning effect on the domains and enhances the piezoelectric and ferroelectric properties. The piezoelectric constant dy; of the
sample with 0. 6 mol% doping is 35. 3 pC/N; On the other hand, the decrease of oxygen vacancy concentration effectively re-
duces the conductivity of ceramics at high temperature, and enhances the temperature stability of the ceramics. The ceramics
have a piezoelectric constant of 29. 8 pC/N after high-temperature treatment at 600 “C. It is crucial for excellent piezoelectric
performance and thermal stability to ensure the high sensitivity and reliable temperature performance of high-temperature pie-
zoelectric accelerometer. Experimental results show that the prepared Bi, Ti; O;, (BIT) piezoelectric ceramics have great po-
tential for applying high-temperature piezoelectric accelerometer.

Keywords: accelerometer; high-temperature application; piezoelectric ceramics; bismuth layer-structured; Bi, Ti; O,
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