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Abstract; The continuation of current flow during commutation in wide-tooth, and bearingless switched
reluctance motors deteriorates the accuracy of motor levitation operation. Additionally, the continuation of
current flow also affects the magnitude of pulse response current within the voltage injection range during
sensorless operation using high-frequency voltage pulse injection results in disorder during the commuta-
tion interval, making the commutation process difficult. To solve the above problems, a position sensor-
less suspension force compensation control method based on the operating principle and the inductance
curve was proposed. The method of early turning off the suspended phase current was adopted to ensure
that the current has dropped to zero before injecting high-frequency voltage pulses. The turn-off angle at
which the suspended winding current needs to be turned off before the next phase suspension interval ends
was calculated. At the same time, the corresponding torque winding current was used to compensate for
the insufficient suspension force after the suspension winding current was turned off in advance, achieving

stable levitation operation with sensorless position control. Simulation and experimental results demon-
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strate that the proposed sensorless position control enables normal motor operation and higher levitation

accuracy, thereby validating the method.

Keywords : BSRMWR ; high-frequency pulse injection method; suspension force compensation; turned-

off angle ;sensorless position control
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Fig.1 Structure diagram of BSRMWR
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Fig.2 Schematic diagram of phase inductance curve
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Fig.3 Motor operating modes schematic diagram
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Fig.4 BSRMWR inductance and response current zoning
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Fig.5 High-frequency pulse injection commutation
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Fig.6 Schematic diagram of response current anomaly
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Fig.8 Equivalent circuit diagram of phase winding
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