Rall magnets arrangement for improving stability of a superconducting transport system
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1. Introduction 4. Conclusion

High-temperature bulk superconducting transport system owns the capability of passive stabilization and operate at low The inclination of the floating shuttle was estimated from the levitating force acting on the left and right
energy consumption. In the standard superconducting transport system with the conventional magnet rail configuration,

the levitation shuttle tilts to the reverse bank angle when it deviates laterally. In this study, the rail magnet arrangement superconductor parts of the shuttle. _ _ _ _ _
was examined so that the levitation shuttle tilts to the bank angle. The roll angle of the shuttle was examined by In the arrangement([8-8-8-8-8], [14-8-8-8-14]) In which rail magnets were added outside the width of

measuring the magnetic levitation force acting on the left and right parts of the shuttle. the shuttle, the shuttle tilted in the desired direction.

Superconductor

3. Measurement results and shuttle roll angle
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Lot [8-8-8] arrangement rail
- within X = & 4 mm, the shuttle is almost horizontal.
For x > 5, the shuttle tilts in an undesired direction.
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magnetic levitation coaster. This is an undesirable roll angle. | e e \ T evenne, I i — e ™
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2. Measurement of magnetic force | "~ | [14-8-14) aangement rail
[of Rioh o - . B " within x = & 4 mm, the shuttle is almost horizontal.
celtpart - RIBEPAT The left part superconductor was cooled at x = -8 and z = 7. This initial position is the S For x > 5. the shuttle tilts in an undesired direction.
™ e | T+ 1 origin(x=0) of the levitating shuttle. After cooling, the superconductor moves horizontally %% ++++++++++++
. S ' while vertical levitating force(F,) is measured. £ 04 T N
| In all measurements, the [8-8-8] rail was used for cooling. Since the width of the shuttle Snl 0 . T [ [ T+1 N Wi vy
Is assumed to be constant, the position of the superconductor Is also constant at x = £=8. e e [N s I (RN s N B
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Displacement x [mm]
(BUII\E éugedréggdlgt?;ass_ £ 2 a) Rail magnets (NdFeB); g
Vcsi dth: 7 rm: it e width: 8 or 14 mm refer to the table; Lefipat [8-8-8-8-8] arrangement rail
thickness: 5 mm: length:25 mm; " A within X = = 7 mm, the shuttle is almost horizontal.
length:25 mm;  thickness: 5 mm thickness: 2 mm 04 C LT " For x > 7, the magnetic force increases in both the inner
o St o and outer parts, but the outer part force Is larger.
_ _ P PR 7<x<16, the shuttle tilts in a desired direction.
Table 1. Magnet arrangement used In the experiment. E N .
The magnets are arranged so that the vertical o A R o T T (e | T+
magnetic field alternates up and down. ) e e L ™
Displacement x [mm] | |
Abbreviation Cfros_sl-sectlonal diagram -~ —
Of rall magnet arrangements o | rignpr | [14-8-8-8-14] arrangement rail
e p— z i within x = == 4 mm, the shuttle is almost horizontal.
i | 8-8-8 Xos L . .
3 For x > 7, the levitating force in the outer part increases.
W\ 4 B . e p— L 0 The magnetic force in the inner part does not increase so
Measuring apparatus for vertical magnetic force F, of the 14-8-14 S o4 el
levitating superconductor and a magnet rail. . P A e A 7<x<17, the shuttle tilts in a desired direction.
In the measurement, A rail magnet moved horizontally guasi- 3-8-8-8-8 e R oo
i i .. i 0t ‘ ' ‘ ‘ ‘ Db, ’ A \
statically above the superconductor in the liquid nitrogen W S0 80 S [@ [T+ re =
. . . Displacement x [mm !
pool. A force gauge Is attached to the magnet rail. The rall 14-8-8-8-14 T s T s P p i [ PO s I [ IO s I
magnet Is attached to a force gauge and the x-axis stage.




