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Inductance Characteristics of Switched Reluctance Motor
in a Symmetrical Two-phase Excitation Mode
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Abstract: In order to analyze the inductance characteristics of the switched reluctance motor (SRM) in a symmetrical two-
phase excitation mode, a novel two-phase short-flux-path excitation mode was established first, and then the characteristics
of self-inductance and mutual inductance in the novel excitation mode were studied by using finite element analysis of static
electromagnetic field. The law of inductance parameters in two modes was obtained through contrastive analysis against
traditional single-phase excitation mode. On that basis, a self-inductance ratio coefficient and a mutual inductance ratio coef-
ficient were presented and the laws of inductance parameter difference in the two modes were obtained. After comparing the
sum torque of the two phases in the traditional one-phase excitation mode, the influence of mutual inductance on torque
characteristics in the symmetrical two-phase excitation mode was analyzed. The theoretical analysis and experiment results
show that, compared with the traditional one-phase excitation mode, the self-inductance distribution in the novel excitation
mode is asymmetrical, and the mutual inductance can generate greater influence on magnetic field distribution. Meanwhile,
the torque characteristics in the symmetrical two-phase excitation mode is improved by the mutual inductance between two
phases. The research can provide some theoretical basis for accurate modeling and sensor-less and high performance control
of the two-phase excitation SRM.
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B EF T
Mgk 8 6
A& /mm 180 104
NA%/mm 105 18
P55 /mm 45 29
i Pi/mm 20 22
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Fig. 4 Mutual inductance/self-inductance in single-phase
excitation
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