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A Novel Direct Torque Control System with New Zero Vector for
Two-Three Conduction Brushless DC Motors

XU Huifeng, SU Shaoping, DU Qingcheng

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A direct torque control method with a new zero vector for two-three conduction
brushless DC motors is proposed to solve the problem of large torque ripple amplitude in
brushless DC motors. The method uses an alternate conduction driving mode of two-phase and
three-phase and a direct torque control method to form 12 sectors, and defines a new type of zero
vector to improve the space voltage vector selection table and to reduce torque pulsation
amplitude. MATLAB simulation results and a comparison with the system using traditional zero
vector show that the proposed system using the new zero vector reduces the torque ripple
amplitude by about 40. 94% when the motor is running without load at a rated speed of 2 000 r/
min; when the motor is running with a 4. 3 N « m load at a low speed of 500 r/min, the proposed
method reduces the torque ripple amplitude by about 47.40% ; and when the motor is running
with a 4.3 N « m load at a rated high speed of 2 000 r/min, the proposed method reduces the
torque ripple amplitude by about 32. 32%. Whether the motor is running with or without a load

and at a low speed or a high speed, the proposed method reduces the torque ripple amplitude.
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This method also effectively reduces the running noise of a motor and makes the motor run more

smoothly. The new zero vector can be applied to various conduction modes of brushless DC

motors, and has great significance for applications of brushless DC motors in high-performance

applications.

Keywords: new zero vector; two-three conduction; direct torque control; brushless DC motor;

torque ripple
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