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Magnetic Field Analysis and Torque Calculation of Double Stator Switched Reluctance Motor
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Abstract: A new structure of dual-stator switched reluctance motor was proposed on the basis of conventional
switched reluctance motor, and its working principle and control mechanism were introduced. The motor adopted
double stator structure inside and outside, and the stator and rotor were three-stage design in the direction of the
center axis. The output torque of the motor was improved. In addition, the number of teeth of the motor stator and
rotor was increased in order to reduce the output torque ripple. Through establishing a mathematical model of the
motor, the characteristics of the inductance, flux, torque and current of the motor were calculated. The finite
element method was used to analyze the physical quantities and the magnetic field distribution of the motor air gap.
The output torque and phase current of the dual stator structure and ordinary structure were compared, and the
excellent performance of the dual stator motor was verified.
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Fig.l1 Overall structure of double stator

switched reluctance motor
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Fig.2 Stator structure and rotor

structure of the motor
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Fig.3 Motor control circuit diagram
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rotor position angle in linear model
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Fig.5 Diagram of phase winding flux linkage

in the period of inductance change
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Fig.6 Diagram of phase winding current in the

period of inductance change
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Fig.7 Distribution diagram of magnetic field

lines of single stator structure motor
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Fig.8 Distribution diagram of magnetic field

lines of double stator structure motor
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Fig.9 Magnetic dense cloud diagram of

double stator structure motor
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Fig.10 Three-dimensional distribution diagram

of air gap magnetic density
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