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EV Traction Motor Design Considering Irreversible Demagnetization

Characteristic of Magfine Magnet
Ho-Yong Park™ - Soo-Gyung Lee - Young-Hoon Jung - Kyung-Tae Jung - Jung-Pyo Hong

Department of Automotive Engineering, Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : Recently, the high power density and efficiency of interior permanent magnet synchronous motor (IPMSM) for
electric vehicle traction has been attracting attention. Particularly in order to overcome the cost issues of rare-earth dependent
on China, Magfine magnet, which consists of neodymium without Dysprosium (Dy) and has enhanced coercive force, has
been developed. However, Magfine magnet is vulnerable to irreversible demagnetization by external magnetic field. And it is
essential to prevent this phenomenon. This paper suggests a design using the magnetic flux barriers in order to decrease the
irreversible demagnetization of the permanent magnet (PM). Also, by using the 2-D finite element analysis (2-D FEA), it was
confirmed that the permanent magnet irreversible demagnetization characteristic of the proposed model is improved. Thus,
when advancing research in consideration of the Magfine fabrication process, it is expected that the commercialization of
Magfine magnet can be accelerated with a more accurate performance prediction.

Key words : Interior Permanent Magnet Synchronous Motor (IPMSM, wi1d g2k 57175 7]), Irreversible
demagnetization (&7} 721, Magfine magnet ("F23}21 A}4]), Rare-earth element (3] EF €14:), Two-dimensional
Finite Element Method (2-D -3+2.4:3)14)

Nomenclature kw : winding factor
L : length
B : magnetic flux density, T N : number of turns
B:: residual induction, T p. : permeance coefficient
d : demagnetizing ratio, % t : thickness of permanent magnet, m
D : external diameter of rotor, m A : linkage flux, Wh
h : magnet width, m - permeability
H : magnetic field intensity, A/m Subscripts
H. : coercive force, A/Im
a:armature
* 1} 5 8 E-mail: baramhy7@hanyang.ac.kr g :airgap
m : max
rec : recoil
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Fig. 1 Demagnetization Analysis Process of Permanent Magnet
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Fig. 2 Linkage Flux
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Fig. 3 Demagnetization Curve of Permanent Magnet
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(b) Demagnetization Curve of Magfine Magnet

Fig. 4 Demagnetization Curve of Permanent Magnet
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