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Analysis and Control of an Unsymmetrical 3-Phase VR Type
Self Bearing Step Motor
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(Daegon Kim)

Abstract : The analysis and control algorithm of a new type unsymmetrical self-bearing step motor is presented. The motor actuator is
used for both motor and bearing functionality without any redundant coil windings or redundant electromagnets for bearing
functionality. Self bearing step motor layout and control current generation method for unsymmetrical position of electromagnets are
described. This new current generation method without additional current for bearing functionality leads to minimize the power loss.
As the result of the unbalance response approach, the constant torque production is possible, even though the bearing functionality is

added or not.
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Fig. 1. Schematics of a self bearing step motor.
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Fig. 2. Geometry of the electromagnet and rotor teeth.
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Table 1. Construction of the self-bearing step motor.

Property Symbol Value
Rotor mass m 1.0Kg
Rotor radius R 0.02m
Axial length of the actuator L 0.0l m
Steady state airgap hs 0.0005m
Rotor teeth ratio C=Wy/Wy, 0.5
Number of coil turns N 100
Number of pole pairs N, 15
Number of rotor teeth N, 10
Number of phases N 3
Number of segments Ni=N¢N, 5
Motoring current s 2A
Sensor transducer gain G; 5000V/m
Power amplifier gain G, 1AV
Proportional gain Gpx=Giy 1.0
Derivative gain Ga=Gay 0.0001
Integral gain Gi=Giy 1.0
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