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Ultra fine A15 superconducting wire for high-field accelerator magnets
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Nb/Al ultra-fine composite wire of 0.05mm in outer diameter and >1km length
was fabricated without breakage by improving its cross-sectional design. A part of this wire was
successfully reduced to 0.017mm dia., which is thinner than silk thread and the world finest metal
composite wire. To demonstrate the potential of Nb/Sn ultra-fine composite for accelerator cables,
7/7/36/0.05 stranded tertiary cable (~3.0 mm cable dia.) was fabricated. The cable is highly
flexible after heat treatment for Al5 superconducting phase formation, and carries 5kA (4.2K,2T).
For the current distribution analysis. we developed a new approach by introducing an equivalent
circuit element. It enables a 35-percent saving of CPU time.

A tensile testing method was established to characterize mechanical properties for ultra-fine Nb3Sn
wires without using extensometers. The allowable tensile stress for a twisted cable was confirmed to
be equivalent to that of a single wire.
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