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Optimization of Direct Diffusion Bonding Process for RE-based
High-Temperature Superconducting Tape Aiming at Low Resistance
Joint

Noriko Chikumoto, and Seishirou Kato*

Low resistivity joint technique for high-temperature superconducting tapes is one of the most
indispensable techniques for practical applications. In the present study, we propose solid
phase joining technique to make direct joint using Cu-stabilizing layers of REBaxCusOy
(REBCO, RE: rare earth elements) tapes, as an alternative to conventional solder joining
technique. The important points for direct joining of metals like copper are to remove the
oxide layer on the metal surface and to make the joint surface adhere to each other. Therefore,
we optimized the chemical process for removing surface oxide layer and pressurizing
process. Finally, we have succeeded in joining REBCO tape with this technique with
measured resistivity at liquid nitrogen temperature being as low as about 50-80 nQcm?.

Keywords : High-temperature superconductors, superconducting cable, REBCO, joint, joint
resistance
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Tape Width 4 mm
Tape thickness 0.11 mm
Architecture Cu stabilizing layer (20 pm)

Ag layer (2 um)
GdBCO layer (~0.7 um)
Hastelloy substrate (50 um)
L (77K W) 140 A class
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