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A direct torque control strategy of PMSM based on duty ratio technology

Ning Bowen* , Cheng Shanmei ™ , Lu Shaowu” , Zhou Fengxing "
( " Engineering Research Center for Metallurgical Automation and Measurement Technology of Ministry
of Education, Wuhan University of Science and Technology, Wuhan 430081 )
( ™ School of Automation, Huazhong University of Science and Technology, Wuhan 430074 )
Abstract

The traditional direct torque control (DTC) of permanent magnet synchronous motor (PMSM) has the advan-
tages as simple control structure and better robustness, however this method presents large torque and flux ripples.
This paper deduces the relation expression of the torque variation and flux variation by the mathematical model of
PMSM in stationary coordinate, and then the ripples of torque and flux are analyzed in detail. Moreover, a revised
DTC method based on duty ratio technology is proposed, which considers not only the torque and stator flux devia-
tion, but also the influence of the motor speed. The experimental results show that the proposed method can reduce
the torque and flux ripples effectively, as well as the steady-state error of torque, so the control system has the good
dynamic and static performance.

Key words: permanent magnet synchronous motor( PMSM) , direct torque control( DTC) , torque ripple anal-

ysis, flux ripple analysis, duty ratio technology
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