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Advance commutation control method to suppress

commutation torque ripple of brushless DC motors

WANG DaHang'  ZHU Hong-biao'  JIN Yi* YU Zhi-shan' = WANG Ming—yu'

(1. School of Automotive Engineering in Harbin Institute of Technology Harbin Institute of Technology Weihai 264209 China;
2. Academy of Armored Forces Engineering Beijing 100072 China)

Abstract: An advance commutation control method is presented to suppress commutation torque ripple of
brushless direct control motors( BLDCM) . This method is based on current lag which is the main reason
of commutation torque ripple. This method impelled the motor to commutate for a period of time in ad-
vance to improve the current lag. Meanwhile it modulated three-phase cooperatively to eliminate differ—
ence between slew rates of switching-in phase and switching-eut phase. The directions of the current in
different internals during commutation were analysed in detail and the analytic expression of the time in
advance was derived with the method. The current waveform was given under different load torque and
speeds in the experiments. The current fluctuation was analysed by comparing the waveforms of the pro—
posed method and the conventional method. The results show that the current fluctuation of the conven—
tional method is far higher than that of the proposed method. The results prove the validity of the pro—

posed method in suppressing commutation torque ripple.
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2
Fig.2 IdealBack EMF and phase current waveform

1

Fig.1 Block diagram of BLDC motor 3

Fig.3 Back EMF and phase current waveform

in consideration of the current lag
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Fig.13 Voltage and current waveform of traditional

method with d =0.7 under load torque 0.12 N * m
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Fig.15 Voltage and current waveform of traditional

method with d =0.7 under load torque 0.2 N * m
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Fig.14 Voltage and current waveform of the proposed

method with d =0.7 under load torque 0.12 N * m
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method with d =0.9 under load torque 0. 2 N * m
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