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Demonstration of a remountable high-temperature superconducting magnet and
construction of universal joints toward the realization of an i1nnovative fusion
reactor

Hashizume, Hidetoshi
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REBCO
10 kA
1/6 1/3

We established a method to predict the jointing resistance of the REBCO
tapes under cryogenic temperature, strong magnetic field environment and improved heat transfer
correlation for pool boiling in the metal porous media indispensable for the cooling performance
prediction. In addition, we introduced joint piece and low temperature heat-treatment into the
bridge-type mechanical lap joint of the 10kA conductor to succeed realizing 1/3 jointing resistance
with 1/6 fabrication time. Furthermore, we performed a pinning center introduction based on a
critical state model and a self-magnetic field evaluation by using proton beam irradiation to show
controllability of a critical current density, which indicates the possibility of the
function-divided conductor based on the superconductivity physics. According to the above results,
the demountable high Tc superconducting magnet for an innovative nuclear fusion reactor is
demonstrated together with the general jointing method for the magnets.
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