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Dynamics of a Micro Three~Axis Ring Gyroscope
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ABSTRACT

In this paper, we analyse and present mechanical dynamic characteristics of a micro-machined vibrating silicon ring
gyroscope which can measure angular velocities about three orthogonal axes. The ring gyroscope has a ring connected (o
the gyroscope main body by support-ligaments which are armanged with cyclic svmmetry. The natural modes of its
vibration can he distinguished into the in-plane motion and the out-of-plane motion which are coupled by the gyro-effect
due {0 the rolation of the gyroscope mein body., The equaiions of moton, the response w angular velocites, and the
relationships between the natural modes of vibration are derived and compaired with the previous studies for the design of
a micro three-axis ring gyroscope.
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Fig. 1 Geometry of a ring gyroscope
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Table 2 Natural frequency (Hz) of the supported ring
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