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Notch Design of EV Traction Motor for Improving Torque Performance

Nyeon-Han Hong*
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Abstract : This paper treats method for improving torque performance in Interior Permanent Magnet Synchronous Motor
(IPMSM). IPMSM is widely used for traction motor of electric vehicle. This type of motor produce high torque performance
and wide range of operation. On the other hand, IPMSM has several disadvantages which are cogging torque and torque ripple.
Those can be the causes of noise and vibration. In this paper, we design optimal shape of motor stator for improving torque
performance of traction motor for electric vehicle. Notch design is applied to stator and the effects are verified by Finite

Element Analysis (FEA).
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Fig. 1 IPMSM for Electric \ehicle
3. X"y X8

BH e BEA4d5E sk WY
A, 1 F AR =
o] k. =k Aol i1
&% 778 golve &
o Hzwusrt AAE &

%)

7}

b

LMEoE_lLll-m

o

2

oZ
iﬂl—)«s&r}mmlmém-lr

K

5 sl ne)

1241

AR

©
Fig. 2 (a) Initial model (b) notch(lmm) (c) notch(2mm)
(d) 2 notch(1mm)
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Fig. 3 Cogging Toque of notch models
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Fig. 4 Torque of notch models

Table 1 Result comparison

Normalized .
. Torque Ripple
Cogging Torque (%]
0
[peak—peak]
Initial
nitia 1 15 8
Model
notch(Imm) | 0.581 (41.9%) ) | 42.8 (6.5% )
notch(2mm) | 0.153 (84.7% ) | 41.1 (10.3% )
2notch(Imm) | 1.129 (12.9%1) | 48.7 (6.3%1)
5. @B
2 e BE 3243 Ao =XE 4835}

% FPAA HAk 2w Do) 2T

2098 B8 S48 B Ag w

£ o

Ay

1242

§ wga Aol w=AE 483 W ng A5
EFoxY AV|E aHste AHEI w=x A7E
Aest A IPEAS} EFFZES gr¥oz A
7 s & 5 Tk

References
1) Young-Sung Kim, Hae-Joong Kim, Choong-Sung

Lee, JungPyo Hong, “Analysis of Current
Waveform Accoriding to Current Phase Angle
of In Wheel Type Motor for Electric
Vehicle” , KSAE Conf.2015, pp 997-1001, 2015.

2) JuMin Lee, Byeong-Hun Lee, U-Jin Cha, Jung-
Pyo Hong, “Optimum Design of IPM type Motor
for MDPS system” , KSAE 2009 Annual
Conference, pp 1686-1691, 2009.

3) Hsing-Cheng Yu, Bo-Syun Yu, Jen-te VYu,
Cheng-Kai Lin, “A Dual Notched Design of
Radial-Flux Permanent Magnet Motors with Low
Cogging Torque and Rare Earth Material” ,
MAGNETICS, VOL. 50, NO. 11, Article #
8203104, 2014.



	포스터
	홍년한
	EV Traction Motor의 토크 성능 향상을 위한 노치설계_홍년한
	Main
	Return




