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The Design of Levitation Magnet for UTM(Urban Transit Maglev)-02
using Maxwell-3D FEM

Kim Bong Seop
(e~-mail : bskim@kimm.re.kr)
Korea Institute of Machinery & Materials

Abstrat : It leaves much room for improvement
that UTM-01 is of practical use. Therefor we will
design of UTM-02 system. The design of new
magnet is based on light weight for bogie
system. We used Maxwell-3D FEM for design of
new magnet. The new magnet for UTM-02 that
was reduced weight of magnet, 22kg, then it was
increased ratio lift to weight is 9.87.
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TAY A EAEA(UTM-01:  Urban  Transit
Maglev-01)2l prototype2 1&gk} 219l 3789 ik
(bogie) 2 FAHoIU}. Z At & B9 frameo] 2
A2 tie-barZ AFHOIUNew, Z frameole FAE
AN 4 2 F2E SLIM 192 Hojsich, webd 1
gL F 249} AR 6uie] SLIMSE FAHAU
o UTME 2% F $F(3aA]) 28tong st 24
2] AR o E reference gap 11mmZ F4A1719, 6
o] SLIMeZ 23& gt}

UTM-01°] 71&2] vife] mEAlxwo] wHlsf ARE
Arg 5o AL Ad v Ao AFE, Ala"] <t
B 2 AEE SolA uEFE "ol gk UTMeo] 4§
3l WA siA=oloF & W2 Alxgle] AP 2 F
A FAHNE(60mR)Y [EF F3, ¥4 F =4 A
HFAd 2 Ay FHojr,

UTM-02%& °l8lg A& sidsly] 93 Al=2 24
o] Za & 21toniM 18tonoZ AF3 HAE 4
Alzolty, APE HAY FH YL diFd side
frame¢] Zol& 3.5melA 3.2mZ, Fo|& 950mmel
A 750mm=E ZaH™, FF 4 FF £ 1lmmelA
10mm= FolE&A dct.

¥ =AM E UTM-02 A% dAC @& 2 F
A8 AAY HAE dFaz g g3 4 24 2
#H UTM-01 AAMdo] digl SXAME A8& #F§ v
21t} 1)2)3)4)5)6)7)8)

Az AAE 93 dld S/We Maxwell-3D FEM
S ALt A Maxwell-3D FEM: o dig &g
A5E st HA A SHT Un BE Y A¥EEAE
7HA5 s UTM-01 #4848 #AEE 44 mda 218
hch. 84 dal UTM-01 AAAe) dig AF o 84
g 542 Agxe I 4TS ¢+ UG

AN dAle GALEE nHsld AF EF FFE
25tone 2 St HAAAM 1dle] BAY Rge A A
1.04tonolt. UTM-01° ®igix #ZA FZo] 1lmmel
A 10mma £o]E7 gHzmg B4y Z27e ¢ 21%
EA €9 webd, UTM-029 2% 32449 coil turn
Fi= Z4AHE2 350turnolA 300turne g E. o
2] side frame® Zelrst zAige] ®mE UTM-02%&

-

HAAA 9 pole Zol¥ 650mmolA 600mmE EH 28,
pole ¥ol¥ 161mmslA 145mmZ &3 71 & 94
gL A EE yoked A¥E FA 65mmE IUZ &
Aoy, Z2olE 444mmoA 425mmE EQ9d. wet
A, Azael RgE A glo] AxAMG o 22kgE F
4 F AUk AAMe BAY o AN AF de
21A9A UTM-01 AAAe AL 839019, UTM-02
AAAE  24Ac)AM  9.87°)th. AAM  1de FFL
124kgolct.
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SYSTEM CONFIGRATION
-Vehicle weight & Payload
dundancy/Number of
-Guidance/Lift Geometry
-Disturbance Force

LIFT/GUIDANCE MAGNET
-Lift Force per Magnet
-Guidance Force per Magnet
-Magnet-Guideway Geometry

¥

CONTROL REQUIREMENTS
-Ride Quality
-Nominat Alr Gap
-Static Power
-Dynamic Power

I

DESIGN PARAMETERS
-Suspension/Guidance Naturat
Frequency and Damping Ratio
-Magnet Ampere-Turn and Pole
Face Area

e e —

MAGNETIC CIRCUIT
~Number of Turns
-Magnet Current
-Magnet Length
-Pole Width

STATIC PERFORMANCE
-Power Input
-Magnet Weight
-Power to Weight
-Lift to Weight
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Az HAE AsiA nEisEoler & 2L a8 1
2o Wg2 tjdy Zrp 9
(1} System Configuration : ¢AEE 13 AFFF
A, AN A, HYE FFRF
Lift/Guidance Magnet : XM 2 83 248 g
A E o3
{3} Control Requirement : 373 ¥4 T3, <33, A

A3

(2
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4) Design Parameter : 24 suapension ¥ guideway
natural frequency, damping factor &

(5) Magnet Circuit : Y turn ¥, AF, pole @],
yoke ¥4 &

(6) Static Performance : A %, 48 ol 3y,
248 o 250, AF 2 35 o 248, feedback
gain ¥ B &

3 Maxwell-3D FEM 34

3.1 Maxwell-3D FEM

Tl AMEEE AR Y S/We 48 7HA17) 9
ot "zles AMEAY FHIo] Rl B3I 729
mdeling® €A 78| sl Maxwell-3D FEME 4
23 B S/We #384ay s 7|22 3 2,331 A
A48 simulator24  AH8l7] A& ACIS 3D
Modeler, Mesh #Z%, Adaptive Solve, A4, AA),
Eddy current 314 o] 7}t Az AL 9%
3ExE 1Y 29 2

/" startFeld )
Solution ;

" Generate Initial
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3.2 X Simulation
2] kg2 03T go] FHEC,

VxH=] (1)
$H-di=1 (2)
v - B=0 (3
$B-ds=0 )
B=uH (5)
v-vxA=0 (6)

21(3),(4)oA 21(6)F & F54E o83t (M)
2ol AZ|HE| T AF Fjir}

B=vxA (7)
3(5)3} A7) & A didste AHeshd ()3 2

v-(%va)=] (8)
o] ket 2(8)& 2 (9)9 o] Hr}
viA=—pu] (9)

A(9)e AFEFA 93 YeEhies 309 AVYEHER
AL Z¥3n e FARANNY XupgE el ole
ol WA Poisson WA2leld oy XEAEY
o &3},

3.3 UTM-02 AXY Simulation &1}

23 3 X4 3% Model

AAY 3ad 2de ¥ 3% 2o 3AY ade=
B3] A AR pole, yoke, coil, raile] @HE
AE 23404 2™ & 339 modelerclA YA E} g}

#la g A T AAzAS 4R AAzA
oA A FUL ampere turn FSE FolA 9 Az
A pole® railrks® =€ 10mm, 1lmm 57k A%
2 st A2 P8 3Yde] A AleZ core,
yoke, rail SS4002.2 FolHtt.

MM 7lggduz 71&2 UTM-01 F383A M)
3 A4 data® TAZ 3o 1A 339 AL AR

SRk A A3 Foln zHAM F UXNFS L £ 3

den, 4829 A2 vlue 23 49 2}

mag20 : 11mm gap, 700turn, UTM-01
mag32 : 10mm gap, 600turn, UTM-02
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MAGNET CURRENT AT

38 4 UTM-01,02 JXA2] 314 A 4F sln

mEbd, ® 13 o] AN RdS HAFsd ML
stk & 19 YEliSIRC] AR Y pole Zol 2 =
o] W&, yoked F4 L Zo] W, FIHole W3
Y9 turngd W3 S o2 A EeA
Mag_20~25% UTM-01 AAA9 ZA%eld, Mag_31
~355 UTM-02 AL Jepdct. Mag 339 3%
7} 2 force®E HodFi AT poled] Hu FA7}
50mm7} o} #Fo] F7H3ct. wEld, Mag 328 A
FTRY2 ARG, DA FFE Al 29 A 2
N7b 38.8kg, WA pole 2707} 50kg, yoke 1707}
35kglo 2 AFEEHo] % 123.8kgelth. UTM-02 AAMA
< UTM-01 Azpe) vla] <k 22.5kgs] F3o] 74d)
[on, 548 o x5F Hle] A5 8.3994 9.872 &
2 Ad g
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UTM-02 A9 dAle 3 A4 Alx="lg z2sh
ool gr}. xF FF, HEE, A o), FYPMHRY 2
A 5 48 RS Fgete] A Mg Av)zl AFE
w3 Az e AFAA &9, A8 §F& sty
A7 AFFe) Z2FEY

B = dAe ol AF g meste HaHel
JNBEAAE e, Maxwell-3D FEM S/W& °l&
st FALAE AF¥ ZHEF parameter®: HEIACH
Simulation S/W7F ¥ima A A2 + oA a4
A2+ #&A #F 5 AT A A P ol
9 AHe AALA Ao iy 8898 ¥ & AN
UTM-01, 029 Zo] ti&Fe] AxMel AL 2o A
Hel 2] BH-curve 542 AAF ddorse & €3
A, AF7E 2 d9d e A7) saturation ¥
o HEekA FEE ¢ 5 ANk wEA, UTME AA
A5} o] Aol & A% BH-curved 54 93] z
alol 8 Aot

ARz UTM-02 AAM AAI= coil turnFe
350turnolAl 300turno 2 Z¢ 3, AAA9 pole 2o}
= 650mmolA  600mmE ZFHoe®, pole =°ole
161mmolAl 145mm= E9ch. M4 & 938 AA
= yoked A$E 4 65mmE U2 fAISHR, Z
o1& 444mmolM 425mm=z FQct. whabd, A9
B zka glo] AAMT & 22kgd EY F AT
AAMe B3y o AN AF vlE 21A¢0A
UTM-01 AAAel A% 8.3908, UTM-02 AAHL
24A0)4 9.8701tk. AN 1dig $3& 124kgelth
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POLE YOKE
(mm) (mm] corL AEMP GAP FORCE REMARKS
A) {mm]) (N)
L H w L H Turn H
Mag 20 650 161 50 444 65 350 88 21 11 10,760 UTM-01 283 24
| Mag 21 650 161 50 444 60 350 88 21 11 9,849 Yoke ¥oIT FAa
Mag 22 650 161 50 444 65 350 88 21 11 10,773 Pole %%, round type
Mag 23 600 161 50 394 65 350 88 21 11 9,484 Pole Aol &Yoke Zo] #&
Mag 24 600 161 50 444 65 350 88 21 11 10,679 Pole gl A
Mag 25 650 161 45 444 65 350 88 21 11 10,300 Pole width ¥ Zt&
Mag 31 600 153 45 402 73 300 75 23 10 10,737 Yoke @ AE 2A
Mag_32 600 145 45 425 65 300 75 23 10 10,638 New Model
Mag 33 600 145 50 425 65 300 75 23 10 11,158 | New Model®l poleF$# $7}
Mag_34 600 145 50 424 64 300 75 23 10 10,891 Yoke 8], %7 1mm
~Mag 35 600 146 50 425 65 300 75 23 10 10,994 Pole ¥°| Imm $7}
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