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CHAOTIC BEHAVIOR OF GIMBAL GYROSCOPE MOTION Y

Liu Yanzhu  Cheng Gong
(Shanghai Jiao Tong University, Department of FEngineering Mechanics, Shanghai 200030, China)

Abstract The motion of a gimbal gyroscope is discussed in the present paper. The gyroscope
is composed of gimbles and rotor, and is regarded as a Hamilton system when the mass centers
of gimbals and rotor coincide with the center of suspension and the bearings of gimbals are ideal
constraints.  The Hamilton's canonical equations with the rotational angles of gimbals and its
generalized momentums as variables are derived. When the spin of rotor is slightly deviated from
the stationary rotation with uniform speed, the gimbals may perform a chaotic motion, which can
be predicted by using the Melnikov’s method and verified by numerical calculation of the Poincaré
surface of section. In another case when the base of gyroscope rotates uniformly, the chaotic
behavior of gimbal’s motion can be demonstrated by the Poincaré maps too. It is shown that the
gyro's random drift phenomenon observed in the experiment can also be caused by the intrinsic
stochasticity in addition to the action of external stochastic factors.
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