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An Improved Position Sensorless Starting Control Strategy for Brushless DC Motor
LI Huadong

(AVIC Shaanxi Dongfang AVIATION Instrument Co. , Ltd. , Xi'an 710000, Shaanxi, China)

Abstract: Aiming at the brushless DC motor(BLDCM)sensorless driver for tightening wrenches, an improved
three-stage starting control strategy was studied. In the rotor pre-positioning, the accuracy of the used voltage vector
was set within the range of 60° and it was ensured that the duty cycle of the excited winding voltage pulse was
relatively low so as to avoid motor reversal. During the motor acceleration process, by analyzing the acceleration
principle of BLDCM, combining 6 groups of acceleration and detection pulse voltage vectors, a stable closed-loop
start process was completed. In the self-synchronization region, for the back-EMF, when the motor reaches the
detectable state, the line voltage difference was used to detect the back-EMF zero-crossing point to achieve high-
precision commutation. Through experiments, the proposed method was verified, and the results show that the
improved three-stage position sensorless start control method has higher stability and speed estimation accuracy.
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Tab.1 ~ Commutation sequence of rotor position angle
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