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Torque Ripple Reduction of Brushless DC Motor
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Abstract ;: Brushless DC motor (BLDCM) have a wide range of applications, easy to control, but its weakness is
large torque ripple. Through the analysis of HPWM-LON modulation method for brushless DC motor’s influence of
electromagnetic torque during phase change, an improved pulse width modulation method was proposed, the
combination of HON -~ LON and HPWM - LON. First of all, according to three phase current equations of
commutation, motor electromagnetic torque can be get; second, compare commutation motor electromagnetic
torque and steady-state motor electromagnetic torque, commutation electromagnetic torque ripple can be de-
duced; Finally, through the control on-all time of conducting state MOSFET, motor electromagnetic torque
ripple can be minimum. The experiment proves the proposed improved pulse width modulation method can ef-
fectively restrain the torque ripple and improve system performance.
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Fig. 1 Main circuit of BLDC motor
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Fig. 2 Figure of current direction during

up-bridge commutation
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Fig. 3 Figure of current direction during

down-bridge commutation
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Fig.5 The phase current under two modulations
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Fig. 5 Simulation waveform of RCD snubber circuit
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