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Performance Test of the Urban Transit Maglev
Vehicle ( UTM-01 ) in Korea

Hungje Cho, Jongmin Lee

ABSTRACT

UTM-01 is the first full sized maglev test vehicle which is being developed by KIMM and
Hyundai Precision and Industrial Co., since 1995. The vehicle employs normal conducting magnets
for levitation and single sided linear induction motor for propulsion. The test vehicle has been

under tests to assure its required performance since last May 1997. This paper reports various
system level test results compared with simple 2degree of freedom dynamic calculations. Test
results include performance of the levitation and guidance system, propulsion system, and the
dynamic behavior of the elevated guideway under the passage of the maglev vehicle.
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Fig. 1. UTM-01 under performance test
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Table 1. Major Specifications of UTM-01
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Fig. 2. Basic Model of Attractive electromagnetic
levitation system
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Fig. 3. FRF of the Current Levitation Controller
on the Single Magnet Tester
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Fig. 4. Impact Hammer Test Results of the

Maglev Guideway. Natural frequencies are
at 30, 47, 55, 60 Hz.
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Fig. 5. Vertical Gap Variations between magnet
and rail. (a&b) on the straight section, (c &d)
on the 60mR curved section (e&f) on 4%
grade
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Fig. 7. Beam Deflections under the passage of
the maglev vehicle. V= 30 km/h

34 A Two Degree of Freedom Vehicle on a
Flexible Guideway
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Fig. 8. A Two degree of freedom vehicle traveling
on a simply supported guideway
a9 89N y, o y, & X3 Bogie 8 ¥ ol
3, wix, D=y, (x)+3x,{ £ Beam 9 W$ec]d,
¥.(x) £ Guideway ¢ Irregularity, x,D &
Beam 2] Deflection @] tt.

Beam 8] £%& Euler Equation &2 FojAd,
A Atol A}8-¥ Parameter 32 ©&3 2ot

w, = ‘/'ﬁ_ﬁi = 50.24 Hz

@, = Tf:: = 6.28 Hz

oy = 43.96Hz, Beam9 13 2H4AE4

fF?WiLm,)_w 04, §=g; - =0.3

e= Tt 304, 6,= ook =0.26

=2t =0.148, =—;—1 75, r,————o 2%
where, m : @$4do]3 Beam 9 Mass

L : Beam Span Length (=25m)

Magnet t¥H ¢ Guideway & Beam ol 1.25m
A He AW

P2z Bolt 2 AAH Ut
e 23S 294 19 9% 2
yo(x)=dsinQ2nx/1,) 2 A7t 7Hese, o

710A d=1mm, I,=5mZ 3Hch

] Left Hand Side

0.00 20.00
Distance along the guideway(m)
Fig. 9. Measured Vertical Displacement of the

Guideway (Unit for the vertical axis : mm)

a9 10€ FY& 56 ©E Vertical rms Gap 9
WE AAZAFE 239 dolEs ¥4 RAFa
gew, 19 11 aAFe] 50km/h =2 FPgu L
Al 239 Gap WFEIH DR 2Degree of
Freedom 22 AAtE Gap REHS] ¥IE BHF
2 Ut a9 1194 FAHE Gap ¥Ry ¢
<% Sine Wave Input &2 AA4tg 33 AR HQY
B}y AL 4 gloy, 5m span & FYPY o &
/‘J}i']-—E- g9} Gap Peak to Peak 9] %< fAMY

£ ¢ 5 S , fekge BdR Rd2AE
Gap W EZ3 Beam«] AAFE FHoE {33
+ At

2.50
2.00
1.50
1.00

050 & &P e e

0.00 | | j

20.00 30.00 40.00
Vehicle Velocity(km/h)

Gap Fiuctustion in RMS(mm)

Fig. 10. Rms Vertical Gap Variations with
Vehicle Running Speed
Peak to Peak = S5mm
(a)
peak to peak = 5 mm
[ )
0.00 Distance(m) 25.00

(b)
Fig. 11. Gap Fluctuations
(a) Experiment, (b) Calculation

- 106 -



35 FUAHAD A7X dFE 2AH

973 8¥ol¥ HAAAS FHANEAH 483}
FE =AY AFAEANLES ANME A
sofF & B& EAYol =3vdx AU

(1) ¥4 - <t Controller

a3 194 Holx Single Magnet Tester oA
o] FaFggdA BA4Aos7} 15 ~2Hz 2
A o A At 3ol 30 ~ 40
km/h 2 F3A Guideway 7} HEHo Y=
Cross Arm AX Al dXgole] zold &% 2
H o9 22 UFeo AHn A 9o
e Fa4o 9xsteg2 £33 Gap Peak to
Peak 7} ZAHE 99& AT At Ao
719] Cutoff F34+E 20HzAEZE 3] ¢
do] WFE 2R YEE FHoF & ol
=% AAVIH Noise ol Z3=g FAAo7]
Hardware 8] A4 = ¥ooF gt

24

LIM (Linear Induction Motor) 8] Z&& =
o gtk AAN FoA AFAA 08 m/s®
7t - A&7 sool gz A 0.65 m/s
Ao t&Eye oA ¢ Aot

60mR o FHL 249 $=2 A¥3 FY&
4 QQEEZ A9 Bogie Aloldl E&E9
Steering Mechanism ©] %o} %cl,

el ZAE @A FAA] 23ton 2ok 5ton A
g 29 $ 3lojek Bk

F210| o)t

(2)

3)

4

(5) rt2E FHUF FolHM Aol 3 FHA
Brush, Brake Shoe 9] 7}Zo] B3t}

(6) Magnet Driver % DC/DC Converter, VVVF
Inverter 5 AFE 9 NI X7t FAHojof
o}

(7) 2t A4 NEFAAN2E Ay R FP&
TERUYE MAdteor g

8) AFLAN2YEE Aty FA&A T FH
£3lejok g}

4. A &

et A 344 AQ £AET FER
e ARA 2T AsNE BT dA FF

e AW N2YUATIEE BE LLUREY
A7lgo] AAez dFsel Uk sy
Ash ol M2ZE A2de A4Hoz AYsm
Qe dE £ A7del Agel ohdrt shel 2005
A AgHETe =AY A7PAAAT A
YHES HHL ©¥ Aol

= kg al
L 234 9, 19%, “3d=A7F34 EANY A7

-3
Fadae] FRPFFAE 2 HHD", =714
a47d =23, A 267

2. Y. Cai, S.S. Chen, and D.M. Rote, 1992,

“Vehicle/Guideway Interaction in Maglev
Systems”, Argonne National Lab. Report,
ANL-92/19

- 107 -



