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Study of Commutation Torque Ripple Reduction of
BLDCM DTC Based on Zero Voltage Vectors
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Abstract : Brushless DC motors have the problem of high torque ripple in direct torque control system because of the
non-sinusoidal back EMF and two-phase conduction mode. Aiming at reducing the torque ripple in DTC system of BLDCM,
the paper proposes an optimized voltage vector selection table. The commutation torque ripple of the different new zero
voltage vectors are analyzed and compared by formula deduction. The result shows the commutation torque ripple is effec-
tively suppressed through the combination between upper and lower zero voltage vectors. The simulation and experiment
verifies the theoretical analysis.
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%1 BLDCM DTC £f ZVVs
Table 1 New ZVVs of DTC for BLDCM

B X

S Sy 3 Sy4 S5 Se
FHRik1 V5(0,0,0,1,0,1)  V5,(1,0,1,0,0,0) V5;(1,0,0,0,1,0) V;(0,0,1,0,1,0) V5,(1,0,1,0,0,0) V4;(1,0,0,0,1,0)
FHRA 2 V(0,0,0,1,0,1)  V,(0,1,0,1,0,0)  V,(0,1,0,0,0,1)  V,,(0,0,0,1,0,1) Vy,(0,1,0,1,0,0) V,(0,1,0,0,0,1)
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Table 2 New upper ZVVs of DTC switch table for BLDCM

J X

S Sy $3 Sy S5 Se
IERE v,(0,0,1,0,0,1) v4(0,1,1,0,0,0) V,(0,1,0,0,1,0) V5(0,0,0,1,1,0) V¢(1,0,0,1,0,0) V,(1,0,0,0,0,1)
FEEXRE v(0,0,1,0,0,0) V(0,0,1,0,0,0) V(0,0,0,0,1,0) V(0,0,0,0,1,0) V(1,0,0,0,0,0) V(1,0,0,0,0,0)
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Table 3 New lower ZVVs of DTC switch table for BLDCM
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Table 4 DTC switch table for BLDCM

B X

T
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