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Abstract: As rotor imbalance can lead to the synchronous disturbances of Magnetically Suspended
Control Moment Gyroscopes (MSCMG) , and can reduce the attitude control accuracy and the load ac-
curacy of spacecrafts, A general control strategy based on a sliding mode disturbance observer was
proposed to minimize the synchronous vibration caused by unbalance on a rotor. First, a dynamics
model of the magnetic bearing-rotor system was set up and the sliding mode observer used for disturb-
ance observation was designed. Then, a Tracking Differentiator (TD) was used to estimate the differ-
ential signals from a displacement sensor to obtain the velocity signals and to reduce orders of the ob-
server. Finally, according to the synchronous force estimated by the disturbance observer, a control-
ler was designed to compensate the vibration caused by unbalance of the rotor. Simulation and experi-

mental results demonstrate the effectiveness of the proposed approach and the vibration has been de-
creased by 72%.
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Fig. 2 Diagram of magnetic bearing control system
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Fig. 3 Magnetic bearing system with cross feedback

control
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