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Design of Rare-Earth Free Permanent Magnet Synchronous Motor

For Dual Clutch Transmission
Kwon-II Park™ - Young-Hoon Jung - Myung-Seop Lim - Jung-Pyo Hong

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

Abstract : Rare earth Permanent Magnet (PM) has been widely used in the electric motor due to the high
magnetic flux density. However, minimizing the use of rare-earth permanent magnet in the electric motor is
needed because of the limited supply and price fluctuation of rare-earth permanent magnets.

In this paper, a method is suggested to replace the Surfaced-mounted Permanent Magnet Synchronous Motor
(SPMSM) using neodymium magnet with Concentrated Flux Synchronous Motor (CFSM) using the ferrite
magnet as keeping the same performance. To achieve this, various design parameters such as the width of PM,
the thickness of PM, fastening part are adjusted. In result, although a 47% in volume increases compared to
SPMSM, electrical characteristic under the same load condition is similar and the torque ripple has been
reduced by 7%.

Key words : Concentrated Flux Synchronous Motor (A3 %35 7135 ~7]), Dual Clutch Transmission (+& S2X]
¥ <2:7]) Ferrite Permanent Magnet (3] 2F¢] E < 5-214), Neodymium Permanent Magnet (U] 2.t <d7+*+4), Surface-
mounted Permanent magnet Synchronous Motor(2H 28 5735 7))

Nomenclature w : rotation velocity, rad/s
Lrec - PErManent magnet recoil permeability

By : air gap magnetic flux density, T Ls« : lamination length, mm
B: residual induction, T V. : voltage of phase , V
A : area of air gap, mm? Ra: resistance of phase , ohm
D : inner diameter of stator, mm La: inductance of phase , H
p : number of pole pair kr : torque constant
h : width of permanent magnet , mm ke : back electromotive force constant

tm : thickness of permanent magnet, mm
g : length of air gap, mm

* "kl E-mail: zkdn7769@hanyang.ac.kr
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