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Maximum-torque-per-ampere control of permanent magnet
synchronous motors with online parameter estimation

HUANG Peng' ,MIAO Chang-yun' ,HUANG Lei*,LI Hong-qiang'

(1. School of Electrical Engineering and Automation , Tianjin Polytechnic University , Tianjin 300160, China ;2. China Automotive Technology & Research
Center , Tianjin 300162, China)

Abstract ; According to the characteristics that d,¢-axis inductances are not equal in interior permanent magnet syn-
chronous motors (IPMSM) , introduced a maximum-torque-per-ampere ( MTPA) control scheme, which can get a lar-
ger torque output under certain current condition. A relationship about the minimum d,g-axis currents required under
certain torque output was derived by the maximum principle. In same capacity, relative to i; =0 control, this method
could significantly improve the low-speed torque and dynamic performance of the system. Moreover, the inductance sat-
uration effect was considered, the parameters L, and L, of the motor were online adaptive estimated,and an approxi-
mate algorithm for engineering applications was presented and applied to engineering practice. Finally , experimental re-
sults verify the effectiveness and engineering practicability of the proposed approach.
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Fig. 1 Torque-angle characteristics of IPMSM
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Fig. 5  Structures of vector control system with MTPA
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Fig. 9 Response comparison with command speed at constant

load between MTPA and i,=0 control
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