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Study on the Characteristics of a Small Scale HTSC Levitation Magnet
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Abstract: This paper deals with the characteristics
of a small scale high-T. superconducting (HTSC)
levitation system. The levitation tester, which mod-
els after electrodynamic suspension (EDS) maglev,
consists of one HTSC magnet, a reaction plate, and
force measuring components. Instead of moving
magnet, AC current was applied to the fixed HTSC
magnet. The magnet also has persistent current
switch (PCS). The inductance of the magnet was
18.5 mH and total joint resistance of the magnet
was 5.74x107 Q. AC current was applied into the
HTSC magnet with various frequencies and the lev-
itation force was calculated and measured.
According to the increase of the vehicle speed, the
levitation force was saturated.

Key Words: levitation. superconductor, electro-
dynamic suspension, magnetic field.

1. M E

1989 el 1993d7AR] ARG A MEE A
718 A3 ARe XY shol oA FAEAH
of AFE 7ivte 7 19984d 2% 1HAQYA =AE A
718D AgEATt. AACA A "R S
A oAgg B oARAddate] @A UTMO19|9 e
W 20073 7hSo) et Hxe) A8 AUFAEA
9] &g EARoz 3 UTMO27F @4 AldFoltt.

Fig. 1€ @39 A7 234G Ao izt heRst
Al vebdoh. A A ¢ dzt P =A% A
7184z e AEE vtRoZ MU 23% A
718492 AEE 93 A7 Ul AlRE T Y
=3

AAR o2 T 71A 9 &Y A7 RAAGAs N
St e 4o EAAYTH = (transrapid) & F
= Aste] FE2F3EH 4L olojFE ¢ 30km =4
o] 2235 Utt transrapide @A TROS7IA 7=
Aed AAE FA4 A& ALt AFE 10mm
2 2an7Y, A¥EEdEr|2 AEE FHAZY
(1). B2 st B9 AL 27| RAFEate| o},

fli

o=

A 8 9 AVALTL

208 A 2Fdga Rvey

5% 3 A AAddg e Ar)HdRFE
*WAIA A} ¢ cho_hj@kimm.re.kr
Ao 0 20079 1€ 8¢

Arrgrg 20079 29 129

998 5.
Developed
UTM-01

Fig. 1. Brief history of the development of maglev
in Korea.
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Fig. 2. Distribution of magnetic field in HTSC
magnet (10A).

Table 1. Specifications of Bi-2223 wire.

Specification
Type B1—222?;;irfemforced
Avg. thickness 0.29-0.32 mm
Avg. width 4.0-4.4 mm
. 115 A(@77 K self-field,
Min. 10 m L 1 V/em)
Min. double bend 95% Ic retention for 50
diam.(RT) mm diam.
Max. rated tensile 300 MPa at 95% Ic
stress(77K) retention
Max. rated tensile 0.35% ar 95% Ic
strain(77K) retention

Table 2. Specifications of the HTSC levitation
magnet system.

Specification
Number of coils 2 ea
178 8
Number of turns turns.( ?
turns/coil)
Inductance 18.5 mH
L th of d
eng .o use 906 m
wire
Resistance (300K) 14.7 Q
Resi f
esistance 0 338 ©

heater

ritical current of oo\ (G77 K 1 4V/em))
magnet

Critical current of 115 A(@77 K 1

PCS wire N/cm))
Reaction plate Aluminum
Load cell Max. 294.2 N
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Fig. 3. Equivalent circuit of HTSC levitation magnet
having PCS.
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Fig. 4. Sequence diagram of persistent current mode
operation.

Fig. 5. Schematic drawing of the HTSC levitation
tester.

Table 3. Operation mode of persistent current mode
operation.

Applying time (sec)
Mode 1 Mode 2 Mode 3
Hs 0 0 0
BEs 10 10 10
Ec 210 190 160
He 510 490 460
Ed 2010 1990 1960
Ee 2014 1994 1963
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Fig. 6. Experimental setup.
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Fig. 7. V-1 characteristic of the HTSC magnet.
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Fig. 8. Results of persistent current mode operation.
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Fig. 9. Levitation force according to transport
current.
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