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Development of a Superconducting Magnet for Simplified Ground Coils
to Reduce Costs in the Superconducting Maglev
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In the superconducting Maglev system, it is important to reduce costs to realize a commercial system.
Simplifying the structure of ground coils is effective to reduce costs, but the harmonic magnetic fields caused by
ground coils increase. The on—board superconducting magnets vibrate due to these harmonic fields. Excessive
vibration gives rise to large heat loss. We have studied a superconducting magnet for simplified ground coils. In this
paper, we report the design of the superconducting magnet, including results of bench tests and several analyses.
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Fig. 4 Structures of 60-degree pitch coils and the

" 120-degree pitch coils.
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Table 1 Comparison between the 60-degree pitch and

the 120-degree pitch.
60-degree pitch 120-degree pitch
Main harmonic field | Sixth Third
order )
Frequency of excitation | 60~308Hz 30~154Hz
force(100~500km/h)
Amplitude of excitation | Small Large
force
Phase of excitation force | Same Opposite
between neighboring SC
coils
0.2kN
z
=D D DD
0.6kNm

. y
Yawing

(a) 60-degree pitch arrangement.

Vertical ééz

force x Oy

1.2kNm

Yawing <_$y
moment X Z

(a) 120-degree pitch arrangement.
Fig.5 Excitation force of SCs vs. coil pitch.
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Table 2 Amplitude ratio at the vertical vibration mode.

electromagnetic vibration test
/ running test
First mode 33
Second mode 0.5

SCM model.
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Fig. 11 Resonance frequency varying spring constant of

the vertical support between the outer vessel and the Fig12 Superconducting magnet for simplified ground

inner vessel. coils.
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