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Single Stator with Double Axial-Gap PM Motor Employing Ferromagnetic Wire

Kazuaki Usami*, Toshihiko Noguchi (Shizuoka University)

In general, an axial-gap permanent magnet (PM) motor employs soft magnetic composite (SMC) for the stator

cores. Complicated shape of the stator cores with three-dimensional magnetic circuits can easily be achieved with

the SMC, but the poor magnetic permeability of the SMC is a major concern. This paper proposes a new structure

of the stator cores of the axial-gap PM motor, which introduces use of ferromagnetic wires to compose the stator

cores. Operation characteristics such as the delivered torque and the eddy current loss of the motor are examined

through three-dimensional electromagnetic field analyses, which proves feasibility of the proposed approach.
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(PMSM, axial-gap motor, ferromagnetic wire, amorphous, ferromagnetic material)
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Fig. 1. Overview of investigated motor.
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Fig. 2. Overview of stator core structures.
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Fig. 3. Vector plot of eddy current density.
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Table. 1. Space factors of stator core.

Stator core structure Stator core space factor
Block 100%
Cylinder 2.0mm 66.8%
Quadrangular prism 2.0mm 68.1%
Cylinder 1.0mm 78.0%
Quadrangular prism 1.0mm 83.1%

Table. 2. Electrical resistivity of stator core.
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Fig. 4. Magnetic characteristics of stator core material.
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Fig. 5. Average torque comparison.
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Fig. 6. Eddy current loss of the stator core.
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Fig. 7. Eddy current loss of permanent magnet.

(4) MR FER-HE: BETELT 7 2BLEZBA LT $2%
NEx v TE—HORERIC] HAR AEM %456 Vol. 21, No.2 (2013)

(5) ALl « B« ARER - LM - AL TR SV o BB T — & OB
Rk 29 FEER S AEKE, No.5-004, pp.7-8 (2017)

(6) =0 - FEF - ATA - NS TR 7Y FEHBYEH 7 = F 4
MEAT Y VX vy v T E— X ORE) HEREHLBEIES,
Vol.149, No. SPC-09-159, pp.59-64 (2009)



