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REBCO (Rare—Earth Barium Copper Oxide) coated conductor is a promising superconducting wire for the maglev
because of its high current density in high magnetic field environments. The on-board magnet will be
operated without cryogens and become lighter. The energy consumption of the cryocoolers will be also
reduced. However, few practical REBCO magnets have been manufactured in the maglev or other fields. The
purposes of this study are establishment of the fundamental techniques which are necessary for the REBCO
on—board magnet and the demonstration of the basic performance of the REBCO coil.

One of critical problem is outgassing in a high temperature superconducting magnet. Because of
high-operating temperature, the cryopump effect is weak and the vacuum condition is degraded. The dominant
source of outgas was surveyed. Activate carbon is selected as the adsorbent and the performance was
evaluated. The activate carbon can be regenerated by vacuum pumping at room temperature

A novel coil fabrication method was also invented. The REBCO coated conductor is weak against peeling
stress. Therefore, thermal stress due to the epoxy impregnation degrades the REBCO coil. The degradation
is avoidable by controlling the adhesion area. Only the top and bottom surfaces of the coil are strongly
bonded to heat transfer members by thermoplastic resin. This method realizes secure cooling path. A
real-scale REBCO coil was produced with that coil fabrication method. The coil was successfully excited
with the magnetomotive force of 700 kA, which is necessary for the maglev operation.

Mechanical vibration tests were also carried out using the real-scale coil. The coil was vibrated at
the eigen frequencies under the excited condition. Although the vibration acceleration reached 10 G (98
m/s?, The REBCO coil maintained excited condition. The vibration heating was several watts, which is
sufficiently small compared with the stable heat load to the magnet. In addition, no mechanical damage
was confirmed.
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