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Research on Zero—drift Improvement Circuit Based on
Piezoelectric Sensor

WANG Shuai, LI Jie, ZHANG Debiao, SUN Ning, JIANG Jie
(Key Laboratory of Instrumentation Science & Dynamic Measurement,
Ministry of Education, North University of China, Taiyuan 030051, China)

Abstract: In order to meet the measurement requirements of high speed and large range impact signal during am-
munition launch and penetration, a high impact projectile penetration acceleration measurement circuit based on the
charge sensor is designed, the serious zero— shift signal phenomenon is solved, the piezoelectric sensor causes high o-
verload during the penetration of conventional projectile recorder. Through mechanism analysis on the phenomenon of
piezoelectric sensor’s zero drift and derivation of charge convert zero drift in the equivalent circuit voltage related ex-
pression, the program is put forward in the front—end acquisition circuit with operational amplifiers and transistors
built with push— pull amplifier stage current charge amplifier, enhances the capacity of drive circuit, speed up the dis-
charge of piezoelectric sensor. Alternative to improve circuit such as wavelet analysis, a post— processing data algo-
rithm to eliminate zero drift, and the signal filtering is realized by the FIR filter built in FPGA hardware platform, the
signal distortion phenomenon is avoided apart from the mechanical structure resonance and sensor installation reso-
nance, the phenomenon of zero drift is solved at the beginning of the signal source, the high overload continuous real
— time measurement of conventional ammunition penetration process dynamic characteristics is satisfied, the measure-
ment circuit improves significantly for the researchers to study this kind of engineering problems.
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