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Excitation Methods for SRM Based on Electric- and Magnetic-Coupled Analysis
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Switched reluctance motors (SRMs) have such
desirable features as simple construction, high
reliability, and low cost. Characteristics of the SRM
differ with the excitation timing or period even if the
SRM is operated at the same source voltage, because
motor torque depends on gap reluctance, which changes
with rotor position. Examinations of the excitation
timing of SRMs have been reported in many papers. On
the other hand, no examination of excitation direction
has been reported. Furthermore, combinations of
excitation direction in each phase also have not been
investigated. In this paper, based on a finite element
analysis; we examine the effects of an excitation
direction on characteristics of the SRM.
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Stator pole arc.( B8 s): 20.1 deg
Rotor pole arc.(Br). 23.5 deg
100 mm
Stack length: 50 mm
Winding/pole: 52 turns

Fig.2 Configuration of the SRM drive circuit.
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Fig. 3 Schematic diagram of phase-A inductance, excitation
voltage, and winding current relative to rotor position.
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(b) Pattern 2. (©) Pattern 3.

Fig. 4 Excitation patterns.

(a) Pattern 1.

(2) FEM model of the 8/6 SRM.

(b) Drive circuit.

Fig. 5 FEM model of 8/6 SRM coupled with a drive circuit.
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Fig. 6 Phase current waveforms for rotational speed of 3000
r/min (left: calculated results, right: measured results).
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(a) Calculated result.
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(b) Measured result.
Fig. 7 Torque vs speed and output characteristics

(solid lines are speed, and broken lines are output).
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Fig. 8 Output vs efficiency characteristics.
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Fig. 11 Configuration of the improved drive circuit.
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Fig. 10 Flux flow diagram for a rotor position of —27 deg.
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Fig. 12 Calculated waveforms of the phase current pattern 2.
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