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High temperature superconductors (HTS) have the potential to impact the future development of supercon-
ducting applications for research magnets in physical sciences and industrial products. A promising technique
to obtain energy from fusion is reliant on high magnetic fields to confine the hot plasma during the fusion re-
action. To generate these high magnetic fields very high currents are required which can be obtained by using
superconducting magnets. We are constructing the world’s first Tokamak using coils made entirely form 2nd
generation YBCO tapes. The Tokamak has 6 D-shaped toroidal field coils, and two cylindrical poloidal field
coils which will be operated at temperatures between 20K and 50K, well above the operating temperature of
conventional LTS superconducting magnets.

The use of the HTS tape brings new challenges due to their brittle nature and sensitivity to mechanical stresses.
We adapted the formation of the joints for the Tokamak construction and the joints showed low resistive dissi-
pation. Results will be presented on the development of a process for metallic joints without the use of flux or
external heaters. One of the advantages of this technique is that the joints can be formed in- situ in complex
assemblies whilst minimising thermal stress and oxidization of the joint surfaces. The results reported include
both lap joints between HTS tape / HTS tape and also joints between HTS-tape and copper terminals.
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