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ABSTRACT: In bearingless switched reluctance motors
(BSRMs), the problem of rotor mass eccentric, which caused
by mechanical errors, can result in extra and unbalanced radial
magnetic force, and therefore worsen the motor suspension
performances. Meanwhile, vibration caused by rotor mass
eccentric is an important factor to limit the increase of motor
speed at high speed. Influences of rotor mass eccentric on
suspension performance were analyzed; vibration control
principle was introduced; an adaptive notch filter based on
least-mean-square (LMS) algorithm was designed and added to
the BSRM control system; the vibration control method was
simulated with Matlab/Simulink and utilized in experiments.
The results show that the adaptive notch filter based on LMS
algorithm can effectively compensate rotor vibration
displacements at different motor speeds. Thus, the vibration
caused by rotor mass eccentric is suppressed and rotor
suspension performances are improved.
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Fig. 1 Configuration of A phase winding
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Fig. 2 Close-loop control block diagram of
rotor radial displacement
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Fig. 5 Diagram of eccentric vibration control based on
adaptive notch filter
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Fig. 6 Waveforms of rotor displacement before and after
compensation without rotor eccentric
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