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Torque Optimization of Medium-Low Speed Switched Reluctance Motors

SONG Jinlong, LIU Yongzhi, ZHOU Zheng, FAN Bingjie

(Aeronautics and Astronautics Engineering College, Air-Force Engineering University, Xi’an 710038, China)

Abstract: Switched reluctance motor with double salient structure and nonlinear inductance
characteristics may be subject to torque ripple when working in the states of switching and single-
phase conducting. In view of this, a fuzzy sliding-mode multiplex-loop control system with
control quantities of speed, torque and current is designed, in which fuzzy sliding-mode control is
adopted for speed loop and the speed difference is transformed into given torque through integral
transformation. By comparing instantaneous torque with the given torque, switching tubes will
be controlled to realize torque’s closed-loop control. The torque is distributed to the windings of
two simultaneously conducted phases during the commutation of motor and the equations of
torque, current and rotor position angle are established. The winding currents will be obtained
via the distributed torque to realize current’s closed-loop control. Therefore, the torque ripple
can be depressed effectively during the commutation and single-phase conducting. Simulation and
experimental results show that the proposed method has a better control effect than the direct
instantaneous torque control (DITC) with PID at low speeds, and the torque ripple can be
stabilized within £20.3 N ¢« m, while becoming slight greater at medium speeds but within the

range of 0.8 N « m. So the torque ripple is depressed effectively by the proposed method.
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