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Suppression of Brushless DC Motor Commutation
Torque Ripples
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Science and Technology . Shanghai 200093 , China)

Abstract: The causes of the torque ripples of a brushless DC motor (BLDCM) were analyzed and
an active disturbance rejection controller (ADRC) was designed to control the torque ripple
reduction of the brushless DC motor. A state observer of the controller was adopted to detect the
phase current ripple of the system. And the offset value of the detected current ripple deviation was
compensated by the non-linear state feedback control rate of the controller to achieve the
suppression of current ripple, which forms a BLDCM double closed-loop control system to achieve
the suppression of torque ripple. The simulation results show the value of torque ripple of the
brushless DC motor designed is 9% . The ADRC eliminates the overshoot generated by the system
and the feedback can be fully and smoothly tracked. In short, the designed ADRC can better

suppress the pulsation of the torque by compensating the offset of the current ripple error.
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Fig.1 Brushless DC motor drive and the equivalent

circuit of three-phase winding
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Fig.2 Three-phase current waveforms during winding commutation
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Fig.3 ADRC equivalent control block diagram
of the ADRC of BLDCM
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Fig.4 Rotational speed curve waveform
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Fig.5 Speed waveform under sudden load
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Fig.6 Torque waveform of no load ADRC

250 F — W B

01 02 03 04 05 06
W1 /s
B7 BHESEEEESNRERY

7 Start torque waveform of ADRC under load
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Torque waveform of ADRC under load variation
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Fig.9 Torque and speed waveforms of

ADRC under load variation
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