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For designing a flywheel system using superconductor, it is necessary to understand the basic characteristics of the
classical superconductor bearing. It is difficult to expect the characteristics of superconductor bearings using models that

have been introduced up to now. In the “Frozen image” concept, the force between the permanent magnet and the

superconductor can be divided into two forces between permanent magnet and two imaginary magnets in the superconductor;
one represents attraction force and the other represents a repulsion force. We calculated the characteristics of two
superconductor bearings, such as an axial, the radial stiffness and the levitation force. This calculation method was very
helpful to expect the characteristics of the superconductor bearings. Using this model, we established the optimum condition

for the superconductor bearing.
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1. Frozen image magnet model
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Fig. 1. Frozen image magnet model in which a
superconductor is changed by two imaginary magnets after
field cooling.
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Fig. 2. Levitation force of model I

i) Wlojy md 1

Hoja 2d 1o AlEE AT Hoyg =
ge 1_1.\%6]:0; ZATA 677 43 7
o2 FAHY Jon ﬁxﬁh ZHAE Hof
g oo AdEAAY. 2AE HAH YA
4534 mme)1 3 AAE 917 40, W7 20, 7
A 10 mm¢l RPAo] ZL F7)g T/ AF
A Fxolth IAAY AR} A=A FHW
A el Al Z, FC(field cooling) A8E 3.67
mmolt}h, &J7)oA WA JAH 2HE H|of
g Y729 Ag, clearances™ 2.67 mm ©]T}.
ZAX WY Mz 2L FHAY =4
=A e7Mete] BAZE Y BAYLE e
ZATAY AAL I98HE FeRY. 2HE
o] o] =w}sko) F2™o i3t Fx, Fy AE

M2 g 00 At
Fig. 2= 29 o] g 4% o)y 2%
Ho) £xjsa Axel AgAnRE JEL
o 27 Yol HlA W] g élﬂé
A} 27AAAL 044 kg/mmolrt FX] 4]
AR E 064 kgmmS VERI Qo) AEA
o] x7NAAAL AL A oid 079 e
xin=3

rlo )

i) =9 1T
Hojg =g el AFE 2= 31101
e YFHFo T 2HEN IE F ?H

Hol & o= 3/7F AFH 3 IL o] oj



A Calculation of Superconductor Bearing Characteristics 143

\‘\ —&— Measured
“g\ -------- Calculated
50} \
S S
g U
== 100 4 .
8 "\
5 R LN
L ", -
é gL S E— S
S -150
8
-
-200 4
T T T T T T T
0 2 4 6 8 10 12

Movement{(mm)

Fig. 3. Levitation force of model Il
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