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Transverse-flux-type switched reluctance motors (TFSRMs) have a three-dimensional structure and are expected to
exhibit a larger torque than conventional SRMs due to their high winding -space factor. However, a trial three-phase
TFSRM was found to have an unbalanced current and torque, which causes vibration and acoustic noise. The
mechanism of this unbalanced current has not been clarified yet. This paper investigates the cause of the unbalanced
current by using a three-dimensional finite element method (3D-FEM). Furthermore, it presents a two-phase TFSRM

that improves the unbalanced current.
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Fig. 1 Comparison of basic configurations of RFSRM
and TFSRM.
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Fig. 2 Rotational direction and flux direction of RFSRM
and TFSRM.
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Fig. 3 Phase inductance according to rotor position
angle, and excitation voltage and current waveform.
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Fig. 4 Asymmetric half bridge converter (one-phase).
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Core material 237110
Diameter 96.0 mm
Axial length 90.0 mm
Gap length 0.3 mm
Pole width 10.0 mm
Winding diameter 1.3 mm
Number of turns/phase 75 turns

(a) External view (b) Stator (1-stack)

(¢) Rotor (3-stack)
Fig. 6 Appearance of 3-phase TFSRM.
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Fig. 7  Experimental setup of 3-phase TFSRM.
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Fig.8 Observed current waveforms of 3-phase TFSRM.

Core material 237110
Diameter 96.0 mm
Axial length 90.0 mm
Gap length 0.3 mm
Pole width 10.0 mm
Winding diameter 1.3 mm
Number of turns/phase 75 turns

Fig. 9 Specifications of 1 pole model.
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Fig. 10 Current waveforms calculated with 1-pole model.
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Core material 237110
Diameter 96.0 mm
Axial length 60.0 mm
Gap length 0.3 mm
Pole width 8.0mm
Winding diameter 1.3 mm

Number of turns/phase 75 turns

Fig. 14 Specifications of 2-phase TFSRM.
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Fig. 16 Calculated current waveforms of 2-phase TFSRM.
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Fig. 16 Comparison of calculated current density vs. torque
density characteristics of 3-phase and 2-phase TFSRMs.
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