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This is the three-year project. In the second year, the object is to complete the
control of magnetic bearing system for a flexible rotating shaft. In low rotating speed, the
rotor of magnetic bearing system is assumed to be a rigid body. In fact, the
turbomolecular pump is rotating in very high speed. If we assumed the rotor is rigid, the
system will be unstable when the rotating speed increases over the resonant frequency of
the bending mode. Additionally, the unbalance force and environmental disturbance will
cause the high frequency resonant.

The main purpose of this article is to design an inner loop controller by using
“Observer-Based Control” and an outer loop using “Integral Control” theory. Then,
these two controllers are applied to make our magnetic bearing system with flexible rotor
stable and reach expectant response under unbalance force, gravitation, when rotating



speed increases over the first flexible mode. Finally, we simulate response of the
magnetic bearing with toolbox, “Simulink” of the Matlab considering the limitation of
real hardware.
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