KSNVE 02F007

Dynamics of a Micro Three-Axis Ring Gyroscope

Sang-Hyun Choi, Chang-Boo Kim

Key Words : Ring gyroscope(® AFolZ 233X, Three-axis(3%), Rate of tum(43 4 X), Cyclic symmetry
3 A, In-plane motion(AH &), Out-of-plane motion(H2] -£F), Natural mode(ZLFEE)
Abstract : In this paper, we analyse and present mechanical dynamic characteristics of a micro-machined
vibrating silicon ring gyroscope which can measure rates of turn about three orthogonal axes. The ring
gyroscope has a ring connected to the gyroscope main body by support-ligaments which are arranged with
cyclic symmetry. The natural modes of its vibration can be distinguished into the in-plane motion and the
out-of-plane motion which are coupled by the gyro-effect due to the rotation of the gyroscope main body.
The equations of motion, the response to rates of turn, and the relationships between the natural modes of
vibration are derived and compared with the previous studies for the design of a micro three-axis ring

gyroscope.
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Abstract : Theoretical analysis of transient torsional vibration was started from early 1960's for high power
synchronous motor application. Especially, its simulation and measuring techniques in marine engineering
field have been steadily studied by manufacturers of flexible coupling and designers of four stroke marine
diesel engine. In this paper, the simulation method of transient torsional vibration of four stroke marine
diesel engine using the Newmark method are introduced. And these are compared to the measuring results
of transient torsional vibration on the generator engine and marine propulsion engine with power-take-off

system and reduction gear.
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