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One-cycle Average Torque Control Strategy for Brushless DC Motor
TANG Huigang,ZHANG Hao
(Henan Vocational College of Agriculture, Zhengzhou 451450, Henan, China)

Abstract: Aiming at the torque ripple of brushless DC motor ( BLDC) caused by nonideal trapezoidal back
electromotive force (EMF'), a novel one-cycle average torque control strategy was designed. The algorithm used the
energy flowing into the system to calculate the feedback average torque, which ensured that the average torque tracks
the reference value during each switching cycle. Since there was no need to know the back EMF and accurate rotor
position information, the use of complex observers was avoided, and no current sensor was needed to measure the motor
phase current. Only two sensors could be used to obtain the DC bus voltage and current to calculate the input energy.
Finally, the test results verify that the new control scheme can reduce the motor torque ripple by more than 30%.
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Fig.1 Circuit topology diagram of BLDC driving system

ViThmim NV
R 1 N
Ts ? %jmm L
) N T .
0 e T
Tolmont ! R
Ts 1111 AR S R

0 n/3  2n/3 n 4n/3 5n/3  21m ot
K2 skshEl ksl 55

Fig.2 Diagram ofthedriving control pulse signals
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Fig.3  Six operating states of the BLDC driving converter
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Fig.5 Block diagram ofthenew one-cycle average torque control
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Fig.6  The operating principle and flow chart of the

new one-cycle average torque control
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Tab.1 Voltage vector selection table
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Fig.7 Stator and rotor flux linkagevectors in one control cycle
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Fig.9 Steady state test waves with traditional
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Fig.11 New control strategy test waves in one control cycle
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