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Field balancing of magnetically levitated motor
in high-efficiency and high-accuracy
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Abstract: A new balancing method based on zero-displacement control for a Magnetically Levitated
Rotor (MLR)was proposed to reduce the vibration and to improve the levitation performance of the
magnetically Levitated motor (MLM). First, the static/dynamic unbalance models of MLR were dis-
cussed in polar coordinates, and the relationship between MLR parameters and correction-masses was
derived. After analyzing the characteristics of the above relationships in different control modes, a
conclusion was obtained as follows: the correction-masses can be solved from the control current di-
rectly in zero-displacement mode, as the electromagnetic force is a linear function of the control cur-

rent and can be offset by unbalanced centrifugal force. Then, a general frequency selector was utilized
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to control the rotor to spin around its geometric axis to achieve the zero-displacement mode and the
synchronous control currents were extracted to compute the correction-masses. Finally, based on the
current stiffness learning errors, the second balancing was completed in high-accuracy by correcting
conversion coefficient matrix on line. The experimental results show that the correction-masses can be
obtained through a single start-up, and the rotor vibration and control current have reduced by 98. 6%
and by 98. 7% respectively after the second balancing using the corrected conversion-coefficient-ma-
trix. The status of zero-displacement and zero-current are achieved after the field balancing with high-
efficiency and high-accuracy.

Key words: magnetically levitated rotor; field balancing; zero-displacement control; synchronous con-

trol current
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