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Research on BLDC Motor Torque Ripple with Specific Modulation

Duty Cycle Control During Commutation

YANG Yawei, MA Junhua

(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract ; Torque ripple is one of the main factors affecting the stable operation of BLDC motors. Based on PWM_ON

modulation with current loop, this paper analyzed the motor phase current during commutation and presented a particular

PWM duty cycle with which the non-commutation phase current ripple was eliminated at a low speed. Moreover, this

paper put fordward a method to reduce the phase current ripple at a high speed. Finally, the results of simulation and

experiments prove that the phase current can keep constant with the help of particular PWM duty cycle during

commutation, and so does the torque.

Keywords ;: BLDC ( brushless direct current) motor; PWM_ON modulation ; variation of non-commutation phase current;

modulation time ;torque ripple
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Figure 1  Diagram of inverter and BLDC motor
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Figure 2 Signals for 6 switches of inverter with

PWM_ON modulation
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Figure 4 Relationship between duty cycle and phase EMF
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Figure 5 Simulation waveforms with
constant PWM duty cycle
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Figure 6 Simulation waveforms with current loop
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Figure 7 Simulation waveforms after optimization
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Figure 9  Simulation waveforms before and after optimization
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Figure 10  Comparison of phase current before

and after optimization in experiment
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Figure 11  Comparison of PWM duty cycle before

and after optimization in experiment
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