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Thermal and electrical characteristics of NI HTS coil
fabricated by diffusion bonding technique
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No-insulation (NI) winding technique shows superior electrical and thermal performance for high tempera-
ture superconducting (HTS) coils compared with the insulation winding technique. However, the NI HTS
winding technique is uncertain about the thermal contact resistance between winding turns because the HTS
wire has various surface conditions such as roughness and oxidation. In this paper, the diffusion bonding
technique is applied to make expectable contact resistance between turns of the NI HTS coil. In order to ex-
amine the electrical and thermal characteristics of NI HTS coils, two kinds of NI coils are fabricated by using
conventional NI HTS winding and diffusion bonding techniques. The thermal contact resistances of the NI
coils are measured in a conduction cooling experimental apparatus applying a heat load to the outside the
coil. Then, the electrical contact resistances of the NI coils are evaluated by sudden discharge experiments
compared to the expected values at the various temperature from 20 K to 77 K.
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