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Abstract

One of the maor applications of
gyroscope is the guidance of modern space
vehicles, rockets, missiles, warships etc.
This report has provided the nonlinear
dynamic analysis of a symmetric heavy
gyroscope with nonlinear damping torque.
The gyroscope is mounted in a vibrating
gpace vehicle. The externa disturbance
appears as the vertica harmonic of the
supporting point. The stability of the fixed
point of the non-autonomous system has
been studied by Liapunov direct method. In
this report, the time evolutions of the
nonlinear dynamic system response have
been also described in phase portraits viathe
Poincaré map technique. The bifurcation of
the parameter dependent system have been
studied numerically. The occurrence and the
nature of chaotic attractors are verified by
evaluating Liapunov  exponents and
Liapunov dimensions.

Finally, attention is shifted to the
controlling chaos. For this purpose, the
delayed feedback control, the addition of



constant torque, the addition periodic force
and adaptive control agorithm (ACA) are
used to control chaos. Besides we must point
out this project give not only a theoretical
basis for practical design but also present
academic interest by itself.
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