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Dual high frequency square wave injection method for dual
winding permanent magnet synchronous motor sensorless control

ZHOU Qixun', MA Ping’an', ZHOU Yong®, HE Hucheng', CHANG Chongchong’

1.School of Electrical and Control Engineering, Xi’an University of Science and Technology, Xi'an 710054, China;
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3.East Group Company Limited, Dongguan 523808, China

Abstract: For the problem of high frequency torque pulsation in the zero-low-speed permanent magnet synchronous
motor( PMSM) sensorless control by high frequency square wave injection method, a control strategy of dual-wind-
ing permanent magnet synchronous motor( DW-PMSM) sensorless based on dual high frequency square wave injec-
tion method is proposed. A high-frequency mathematical model of the PMSM is established, and the analytical rela-
tionship between torque pulsation and the injection signal is analyzed. For the same phase surface mounted DW-
PMSM motor, when the first winding injects high-frequency square wave, the form of the square wave signal that
the second winding should inject is derived based on the position relationship between the two windings, so that the
algebraic sum of the high-frequency torque pulsation generated at the same moment is zero to eliminate the high-fre-
quency torque pulsation. The rotor position estimation errors contained in the high-frequency signals of the two wind-
ings are extracted and compared to obtain the minimum value of the errors at the same moment, and the rotor posi-
tion angle is tracked using a Luenberger Observer to improve the position angle estimation accuracy. Experimental
results show that the control strategy can completely eliminate the high-frequency torque pulsation and reduce the

position angle estimation error by 60%.

Keywords: dual winding permanent magnet synchronous motor;dual high frequency square wave injection ; torque

pulsation suppression ;sensorless control
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