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Unipolar Sinusoidal Excited Switched Reluctance Motor Control
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Abstract: In order to improve the operation performance and decrease the torque ripple of switched reluctance
motor (SRM) , the state of the motor excited by unipolar sinusoidal current was analyzed. The torque equation is
divided into two parts under sinusoidal excitation, the former is the average torque component, and the latter is the
torque ripple component. In order to reduce torque ripple, a method of injecting third harmonic current into DC bias
current was proposed. By analyzing the copper loss, the conclusion that selecting the appropriate current ratio can
minimize the copper loss under unit torque was obtained, and the specific ratio was given. Experiments show that
this method can effectively control winding current and achieve unipolar AC current control. Third harmonic
injection can reduce torque ripple. This control method is simple, easy to implement, and can effectively inhibit
torque ripple. It has a certain application prospect in low speed and low cost applications.
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Fig.1 ~ Motor structure and magnetic flux

and magnetic field line distribution
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Fig.2  Flux—current—position curves
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Fig.4  Unipolar sinusoidal excitation control

system of switched reluctance motor
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