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Since the 2G HTS tapes are made by a multi-layered thin film process, delamination occurs easily when
stress is applied in the vertical direction of the tape. That is, in the cooling process of the superconducting
coil, delaminations occur in the multi-layered HTS tapes when the stress value due to the difference in the
thermal contraction rate of each material constituting the HTS tape is greater than the bonding strength of
the superconducting layer. The same problem arises in the hoop stress that occurs in the superconducting
coil. When delamination occurs, the characteristics of the superconducting tape are deteriorated. To improve
this problem, we developed a ‘holing and hole filling process’in which holes are processed using a laser in
the vertical direction of a HTS tape and then filled with metal such as copper or solder. The metal substrate
is evaporated by the heat of the laser, and the evaporated metal is coated on the hole wall that is to fix the
superconducting layer. The the hole walls coated with metal prevents delamination of HTS tapes

In this study, it is suggested that not only the mechanical properties of HTS tapes can be improved by the
holing and hole filling process, but also the electromagnetic properties of the coil can be improved. The
current distribution and heat flow around the artificially made hole were calculated, and the effect on the
stability of the superconducting coil was investigated. It can be seen that the magnetic field decreases faster
than the metal-insulation coil because of the rapid current distribution after quenching at hole and hole filling
processed coil.
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