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A Direct Torque Control Method for Inductive Motor with
Torque Optimization

LIU Xiaoyong, ZHENG Aihong, JIANG Feng., ZAN Xin, CAO Jianfu

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A direct torque control method for optimizing the torque performance of inductive
motors is proposed to address the issues that the flux control is asymmetric and the torque ripple
is large in the traditional direct torque control. First, the voltage vector selection table is
improved by redividing the range of the effects caused by voltage vectors on the stator flux and
electromagnetic torque, and the required voltage vector is selected to reduce the torque ripple
when the torque and the flux linkage change. The method considers the necessary condition that
the torque increases and the critical condition that the flux changes when the voltage vector is
selected. Moreover, the optimal torque error is derived from the torque ripple formula, and the
duty cycle calculation is presented under the condition of the global minimum torque ripple. Then
the control formula of stator flux and electromagnetic torque is given. Experimental results and a
comparison with the traditional direct torque control method show that the dynamic response of
the system is improved by 30%, the torque and the current ripple are reduced, and the flux
linkage control is more close to the circular trajectory. It is concluded that the proposed method is
applicable to engineering.
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