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Examination of a Compensator for Vibration Suppression of a Rotor Shaft in a Bearingless Motor
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Bearingless motors (BelMs) are characterized by integration of electrical motors and magnetic bearings. Not only
torque but also electromagnetic suspension force can be generated in the same unit. If the BelM with the above
characteristic is applied to a centrifugal pump, the impeller and the shaft of the pump can be levitated without any
mechanical contact. Namely, all rotating parts of the pump are magnetically suspended by the BelM. Consequently,
the pump housing can be hermetically sealed along with the BelM and absolutely no mechanical abrasion occurs. In
this application, it is important to suppress the rotor vibration in order to improve the pump performance, because the
space between the impeller and the pump housing can be narrowed. This paper proposes the compensator for the

vibration suppression of the rotor shaft in the BelM.
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Fig. 1 Structure of a homopolar type bearingless motor.
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Fig.3 Gap-sensor output at constant-speed.
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Fig.5 Structure of the compensator for synchronized
displacement suppression.
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Fig.7 Relationship between rotational angle and
suspension current.
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Fig. 8 Vibration amplitude of the rotator shaft.
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Fig. 15 The compensator for synchronized
displacement suppression.
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