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Optimum Torque Control Method for BLDC Motor with
Minimum Torque Pulsation
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ABSTRACT

This paper studies that torque model considered with decaying phase back-EMF is different in conduction
and commutation period and analyzes the torque pulsation components mathematically. In this paper, it is
proposed a novel method to suppress torque pulsation due to commutation time. First, it proposes commutation
delay time control method, which is to compensate current slope of rising phase and decaying phase to control
commutation time. Current ripple is mimimized at non-commutating current and torque ripple 1s reduced below
critical speed range that dc link voltage is the same as four times of back-EMF voltage. However, torque
ripple still exists due to the relation with back-EMF and commutating current and it is incrcased on a large
scale above critical speed range, especially. Secondly, proposed method is commutation time control, which is
considered with torque pulsation due to the relation of back-EMF and commutating current. Through the
proposed method, the torque pulsation can be minimized in the whole speed range as well as range over critical

speed.

Key Words : BLDC motor, Commutation, Trapezoidal back—-EMF, Non—-commutating current, Delay time control
Commutation time control, Torque pulsation
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Fig. 1 Back-EMF waveforms and phase currents of
BLDC motor
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