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Design of micro piezoelectric ceramic rod angular rate gyro

LIU Wu-fa'*, GONG Zhen-bang”, JIANG Zhen®

(1. College of Mechanical Engineering , Zhengzhou University , Zhengzhou 450002, China;
2. School of Mechatronics Engineering and Automation , Shanghai University, Shanghai 200072, China)

Abstract: This paper developed a micro angular rate gyro based on micro piezoelectric ceramic rod
structure instead of the sensitive double-deck structure as well as piezoelectric ceramic strain foils, and
designed a phase-sensitive detection circuit. By taking the miniature ceramic rod which is easily to ma-
chine high accuracy as sensitive structure, and by printing and polarizing six belt-shaped electrodes a-
bove it to constitute three pairs of electrodes, this paper designed package and the phase-sensitive de-
tection circuit in the system so that it effectively reduced the sensitive structure size and improved its
processing precision to realize the angular rate gyro microminiaturization. Calibration results indicate
that this angular rate gyro has good linearity with correlation coefficient of 0. 9996, and high precision
with standard error of 0. 0036.
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Fig. 1  Model of double-deck piezoelectric ceramic

angular gyro
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Fig.2 X axis vibration amplitude of a double-deck
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Fig. 3 Structure of micro piezoelectric ceramic rod
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Fig.4 Principle of the piezoelectric gyro
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Fig. 5 Exploded view of the gyro assemble
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Fig. 6 Fix of piezoelectric rod and its pins
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Fig. 7 Outline dimension
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Fig. 8 Block diagram of phase sensitive detection
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Fig. 9 Phase sensitive detection circuit
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Fig. 10 Driving, output and amplified signals
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