Nonlinear Dynamics and Control of Chaos for a
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Rotating Machines with centrifugal
governor, eg. turbines, are important and
familiar rotating machines. The National
Science Council project “Regular and Chaotic
dynamics of the Rotational Machine with
Centrifugal Governor” applied by applicant had
studied for the ssimplified model this year. It
neglected the distance of suspension joint and
the action of spring in actual fact. This project
will study detail for the accurate dynamical
model. The dynamics behaviors of a rotational
machine with centrifugal governor with a
spring (the stiffness of spring is a variable)
which is subjected by externa disturbance are
studied in the thesis. The Lyapunov direct
method is applied to obtain conditions of
stability of the equilibrium points of the system.
The center manifold anaysis for the
autonomous system is carried out near the
degenerate point. It is founded that bifurcation
occurs in the system. Besides, phase diagrams,
power spectra, Poincaré maps, and Lyapunov
exponents are presented to observe periodic,
quasi periodic and chaotic motions.

For global analysis, the basins of attraction
of each attractors of the system are located by



employing the modified interpolated cell
mapping (MICM) method given by Zheng-
Ming Ge and Sann-Chie Lee in 1997. It can
shorten the computational time and enhance the
accuracy by using this method for global
analysis.

Finally, attention is shifted to the
controlling chaos. For this purpose, the delayed
feedback control, the addition of constant
torque, the addition periodic force, adaptive
control agorithm (ACA) control, optimal
control, periodic impulse control and bang-
bang control are used to control chaos. Besides
we must point out this project gives not only a
theoretical basis for practical design but aso
present academic interest by itself.
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