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Research on Freewheeling Interference of Line Voltage Difference Method for
Sensorless Brushless DC Motor
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Abstract: Line voltage difference method for sensorless brushless DC motor (BLDCM) freewheeling process
will cause the sampled line voltage difference to be distorted after filtering, so that the commutation signal leads.
Aiming at this problem, started with the freewheeling process during the commutation process, the generation
mechanism of the leading commutation by decomposing the line voltage difference signal was analyzed, and a
compensation strategy for the freewheeling effect of the sensorless BLDCM was proposed. The simulation and
experimental results show that the line voltage difference signal sampled by the position sensorless BLDCM using the

compensation strategy eliminates the distortion and realizes the commutation of the BLDCM at the optimal

commutation time.
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Fig.1  Brushless DC motor equivalent circuit
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Fig.2  Diagram of current flow during freewheeling
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Fig.3 Line voltage difference decomposition
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Fig.4 Filtered line voltage difference
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Fig.5 System block diagram of the freewheeling interference compensation method
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Fig.6  The filtered line voltage difference signal before
compensation, the filtered line voltage difference

signal after compensation , and the filtered ideal

back electromotive force signal
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Fig.9 A-phase current waveform and Hall signal before

and after freewheeling compensation
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