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Discrete-time Sliding Mode Observers on Direct Torque Control for Brushless DC Motors
ZHAO Ying, YANG Yong-jun,ZHANG Wu
(Tianjin Key Laboratory for Control Theory & Applications in Complicated Systems ,
Tianjin University of Technology,Tianjin 300384 ,China)

Abstract: The reason of electromagnetic torque ripples for brushless DC motors (BLDCM) with the noni-
deal back electromotive force (back-EMF) adopting the traditional pulse width modulation current control was
analyzed. For ease of computer control,discrete-time sliding mode observers (DSMO) were used to obtain the
back EMF to estimate electromagnetic torque, and the sliding and convergence condition for DSMO were
proved. Based on this, the direct torque control for BLDCM was proposed. Voltage space vectors were decided
by both the hysteresis-controlled torque loop output and position of magnetic poles. Electromagnetic torque
ripples produced by both the nonideal back-EMF and low-speed current commutation could be restrained effec-
tively. Simulated results validate the theory.
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Fig. 2 Voltage space vectors distribution
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Fig. 3 Scheme of direct torque control for BLDCM
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Fig. 4 Simulated results
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