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Current Reduction Design and Analysis of In-Wheel Type
Vehicle Traction Motor for High-Speed Operation Region

Seung-Hee Chai - Ji-Min Kim - Byeong-Hwa Lee - Jeong-Jong Lee - Jung-Pyo Hong
Department of Automotive Engineering, Haryang University, 17 Hoengdang-dong. Seongdong-gu, Seoul, 133-791, Korea

Abstract : This paper presents a improved method for designing and Analyzing a high power Io-Wheel type motor that
is applicable to electric vehicles traction. A In-Wheel type motor was made before this paper written. But, it has a
problem that input current for field weakening in high-speed range is too much. So, this paper proposed the current
reduction design and analysis of In-Whee! type vehicle traction motor for high-speed operation region. To apply for the
electric vehicles, a form, a tire, and a wheel of vehicles are considered when calculating a motor performance. After
calculating 2 motor performance, the novel model is compared with the conventional model. characteristics analysis and
FEA(Finite Element Analysis) are used for Improved designing In-Wheel motor,
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Fig. 1 In-Wheel motor system
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Mux Torque /| Continwous Torque [Nm] 2007765
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Table 2 4t 8] iafo] v

@Ed| L | L
Vs | (mH] | [mH]

NEsY b4.67 0,849 1.085
{Air-gap 0.8mm Bétums bamier) | (0%) (0%) {0%)
MI 5385 0.726 0.946

(Air-gap | 29mm) (-9%) | (-14.4%) | (-13.6%)
MIi-2 57.56 0,652 0.882

(Air-gap 1.29mm 84Tums) | (-11.4%) | (18.5%) | (-19.5%)
M2 G140 0.893 1165
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M2 5740 | 0902 | 1208
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Fig. 5 In-Wheel motor 3D 2.5

Fig. 6 7 Al ¢ 43 S 4% TUE

gulEe £4 L 100TE 7|$o= 4A431%n
4 e | 8 neitte Haalgch SoEe
AL 7|E 2l AY 2l BF FYHA Y
#35ich ols) & HYZHAM A4 &
dYclre] HFE ALA7]7] 8l A7 |HY L
FAM AR A HLAE f4 & F7HE F e
2df =gt 712 In-Wheel HF57]2] 24
Eolgos YU HEPYE MAYF HID EY
& A A&l FEME o] 8% #8142} 3ic} Fig. 40
¥ 7 9% JEEAE Airgape] 27]|F 7|E9
0.8mmol A 1.29mm& F7pAZ] £ MI3}, 2
Mig] 4§ 22 FHEAM o 8 86mwrnso]
A Bdturns 2 ZHAA| 7] 2@ MI-2, 7]E2] Riflo) M
Flux Barrier®@ #4o= g 2@ M2, 24 M29]
SRR A ERA A 2] A § KA ekE
02 0. 7mmuyY 250 M2-22 47} 8§ n2] sl

- 218 -



2.3 FEMsl4 9 ma2jole d|n

4 2eEe] meleleE vlmslr] Sl
FEM si4 & B¢ o738 d-q® QA2 4
¥ gkch. Table 264 ¥l vhe} he] 7)Ee 4
A AF7|9 |71 Ao s AA Y 2EE
o] {7]Mgo| o= AE ¢ Uk AT G
Miz} M1-22] d& lggi A 7|&Eo A8 v d
of v) &) A A=At ol ndk FHG A A
efA| 2t A {7 7 flglelch

Fig. 654, A7 A gz S4HF FUEE I
ol 7|&e] AEr] 2z 2@ M, M2 B4
AF EQJQEZ AF A 9 vighe] EAjs}o], 24
M2s} M2-2& A F A 9 QFel| EAtich HE
SAMIFMI-L, 7|E HE7] 2de] A+ 54 A
f ZEF HF AT 9 vpgde] gloenz n&e
A G9of| A fAA} AF7F Bol WaAF {7 E
c}. 5 M1, M1-12] 73 % Air-gap2] 27| 8 =4 8}
of d7|AEE MEAFIEd, 2 B4 dR AYQ
2% @7 EolE7| dE AF AP Yoz &
A AF XQE} o712 R8A = Holne
Air-gapg F7HA4 7 2@ ¢ Bako] MA7)
Féelx] 24k g8 W™ 5 gl ofef vt
2o M29F M2-22] el HF AE A 5o
SAAR XU e E43}7] Wil ad AN
efAl 2l Ao AR Y F A o) o= U5
FEAE S HEVIY SHE B &S HE A
Z 9ok

14 ol SY6liy U AnhEA

4712 g 2l F AF A 9 el AAHRF
EolE7} EalghE M29 M2-2 5 o] oisia] H4
#Y & st dqF M gAY
£ ol HEr) diy mde] SHHHL Fe88
Ak $H LZ10CTE 7| F22 A3t n HF
7le] ¥ W2 £, §9, A& F& WAY S
=g

eafioo B2 o

b o PR o I

=484 72} Table 32} Table 4o a2 =] gich
A FA10kW) 2 H RHH25kW)el M 25
de(5000rpm)Ale (A AFE F2AZ
48 8 F 9l 7| ME& oMo HR=rE 2
of u)#] F714 =28 R A v Mt fie] of
71 217] e AF718] el %S vA
A gech A& o M2si M2-2R2 & vla g
, F Ry rErEEda g EaE UdM
Eodea] HalalLE F0]7) HF 9Y H{E
FAAF D EES B A2 M2-2 212 A4
o4 2d 7igd 713 YA RE Sl A
& A FC ohebA] & =Fe] B3l as
d949] 318 HF AP dAe =g M222
Aota d&5AAF AdAF, A = Feelq &
AHM & 3ok Fig. Tl M e M2-2299] #F7
Ul ipE MR, beta angle, &9, EI, {3t
Ahe 2 =2 eyl

Table 3 %4 64 2IHAEE A 10KW)

E3 | Mg | dpag | A4
(Nm] | [Apea) Vel | [%]

sz | Base | 764 | 82 | 1519 | 965
¥ | Max | 190 | 1035 me | a2
Base | 764 | 602 1507 | 94

M e | 192 | Wi 234 | 887

g | B | 765 | 642 459 | 962
M | 193 | 811 my | w7

Table 4 544 a4 Z =Y 3= A 25kW)
E3 | M§ | Mg | A§

(Nm] | [Apea) Vol | [%]
7i@ | Base | 1950 | 1482 17949 9.7
EE | M. | 451 177.8 2136 93.1
& Base | 1950 | 1519 181.6 9.5
Max. | 480 171 2139 918
Base | 1950 161.2 1794 9.9

M12-2
Max. | 4717 109.1 1134 942
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