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Deep Flux Weakening Operation of IPMSM by Using Maximum Torque per Voltage
Control Based on Current Vector Angle
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Abstract: The current operating point is switched from the maximum torque per voltage (MTPV) trajectory to
the normal flux weakening region along the voltage limit ellipse in order to optimize the motor efficiency, under the
conditions of high speed and light load for motor. That current trajectory control can be realized by the MTPV
control algorithm based on direct-axis current difference, but the switching process is not smooth, accompanied by
current and torque oscillation. An MTPV control algorithm based on current vector angle was proposed via
modification of the leading angle flux weakening method. In the proposed algorithm, the current vector amplitude of
the MTPV trajectory was obtained by using current vector angle to lookup table, which was used as a constraint to
realize MTPV control. And there was no switch to complete the current track switching, so the switching process
from MTPV track to ordinary flux weakening region was smooth, the transition of current and torque was also
smooth. The effectiveness of the proposed algorithm was verified by Matlab/Simulink.
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Fig.1 The current trajectory of IPMSM in the i,~i, plane
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Fig.3 The operation result of leading angle flux weakening method
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Fig.9 Motor operating state diagram under the control of method A
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