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Development of high strength Nb3Sn superconducting wire for nuclear fusion using
solid solution strengthened Cu-Sn matrix
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We have developed a high mechanical strength Nb3Sn multifilamentary wire
that can withstand huge thermal and mechanical stress and strain iIn response to the design
requirements for "high current and high electromagnetic force" of the superconducting magnets for a
DEMO applications. We proposed a high mechanical strength bronze processed Nb3Sn wire with a new
concept called "internal matrix strengthening (solid solution strengthening) based on phase
transformation theory of Cu system binary alloy”. We developed to the new Cu-Sn-In and Cu-Sn-Zn
ternary alloys as bronze matrix materials, and demonstrated the internal matrix strength Nb3Sn
multifilamentary wire using ternary bronze alloy matrix.

The tensile stress/strain dependence on the critical current property of the internal matrix
strength Nb3Sn wires was improved compared to the CuNb alloy reinforced wire. We proved a new
possibility of high strength Nb3Sn wire using internal matrix strengthening (solid solution
strengthening).
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Nominal comp. (wt%) Sample
(wt% (wt% (wt% wt% code

Cu-10Sn-10Zn-0.3Ti 9.73 10.00 0.30 10Zn
Cu-10Sn-5In-0.3Ti Bal. 10.17 5.06 0.31 5.0In
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