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Performance Calculation of Field-Winding type
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A field-winding type claw-pole motor has a three-dimensional complicated structure. In addition, its
characteristics depend on not only an armature current but also a field-current. Therefore, to estimate the
characteristics of the field-winding type claw-pole motor, three-dimensional electromagnetic field analysis
combined with its drive circuit is required. This paper presents a three-dimensional reluctance network

analysis (RNA) model of the claw-pole motor coupled with the drive circuit. The validity of the proposed

model is proved by comparing results obtained from a finite element method (FEM).
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Fig. 1 Specifications of a claw-pole motor.
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Field winding

(a) Vector plot of field flux
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(b) Magnetic-pole distribution on the rotor surface

Fig. 2 Magnetic-pole distribution of the claw-pole motor.
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(a) Division of the motor based on RNA.

(b) Three-dimensional unit magnetic circuit.
Fig. 3 Motor division and unit magnetic circuit based
on RNA.
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Fig. 4 B-H characteristics of stator and rotor cores and

their approximated curves.
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Fig. 7 Coefficient a, with respect to the rotor position
angle 6.
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Fig. 8 Magnetic circuit of the stator considering the
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