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Reduction of Torque Ripple in a BLDC Motor Using an Improved
Voltage Control
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Abstract: This paper deals with reduction of torque ripple in a brushless DC motor with input voltage control. The commutation
torque ripple can be controlled with varying input voltage, but cogging torque is independent on it. So, in this paper a strategy for
minimizing torque ripple is proposed by offsetting the cogging torque with deliberate voltage control. The optimal condition is
determined with variable voltage levels and advance angles. As results, it is shown that the method causes 63% decrease of torque

ripple.
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Fig. 1. Acircuit of a BLDC motor.
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Fig. 2. Current waveform in a steady state.
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Fig. 3. Sum of phase currents.
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Fig. 4. Equivalent magnetic circuit of a BLDC motor.
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Fig. 6. Flux distribution (FE-analysis).
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Fig. 8. Commutation torque (FE-analysis).
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Fig. 9. Cogging torque (FE-analysis).
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