%30k H2H R H K F R Vol.32 No.?2

2019 j‘:f; 2 )E] CHINESE JOURNAL OF SENSORS AND ACTUATORS Feb. 2019

Measurement and Analyse of Resonator’s Subsurface Residual Stress of

Cylindrical Shell Vibration Gyroscope Based on Step Mask Corrosion "

QU Luozhen'> WU Yulie'" ,XI Xiang' ,ZHANG Yongmeng' ,WU Xuezhong'

(1.College of Intelligence Science and Engineering ,National University of Defense Technology,Changsha 410073 ,China ;2.61267 PLA ,Beijing 101114, China)

Abstract ; Cylindrical shell vibration gyroscope is a kind of metal vibration gyroscope with high precision. The sur-
face of the resonator will leave residual stress after processing,which has a great influence on its performance. How-
ever,the surface and subsurface stresses of cylindrical shell vibratory gyroscope are not well studied at home and a-
broad. In this paper,the geometrical structure and machining process characteristics of the resonator are studied , and
the simulation model of machining resonator is established ,and the distribution law of residual stress on subsurface
of the resonator is simulated and analyzed. A step mask chemical corrosion method is proposed to measure and ana-
lyze the subsurface residual stress and obtain the distribution of the subsurface stress of the resonator. It is signifi-
cant to realize the low stress fabrication of the resonator and to reduce the influence of residual stress on the zero bi-
as stability of cylindrical shell vibration gyroscope.
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