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Research process on fabrication techniques for high precision micro
gyroscope key component

CHEN Mingjun, WANG Tingzhang, LIU Henan, WU Chunya, CHENG Jian, SU Dingning

( Center for Precision Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract; The superfluid gyroscope, atomic gyroscope and micro-hemispherical gyroscope have the possibility of
high precision and miniaturization which make them the promising gyroscopes. The preparation quality of the key
component of these three gyroscopes will directly affect their working performance, so it is necessary to perform in-
depth research on the status of the key component preparation processes. Firstly, the structural characteristics,
quality and technical indicators and their effect, and preparation technical requirements of these key components
are briefly described. On this basis, the research progress on the fabrication technology of high-precision micro
gyroscope key components is described, and the manufacturing processes such as the commonly used MEMS
processing technology and micro-nano processing technology are reviewed in detail. By comparatively analyzing the
preparation process of each key component, the advantages and limitations of each related process are emphasized.
For micro-resonators, the process characteristics of mold processing technology in each preparation process and their
influence on the quality of the micro-resonator are analyzed. Through analyzing the research progress of the
preparation methods of each key component, the existing problems and challenges are discussed to provide a
reference for the subsequent combination of micro-nano manufacturing technology and gyroscope technology, and
further to promote the practical engineering application of related preparation technologies.
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Fig.1 Scanning electron microscopy of weak link array!"’
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Fig.5 Spherical micro vapor chamber'™
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Fig.7 Typical planar vapor chamber preparation process
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