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1. Proposal of the internal matrix strengthening using Cu-Sn-X [f| 3. Comparisons of Vickers hardness between the bronze processed Nb;Sn wires with various ternary bronze matrices

ternary alloy for the bronze-processed Nb,Sn wire 3-1. Vickers hardness in the ternary bronze matrices 3-2. Phase identification of the ternary alloy matrix after Nb,Sn
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v Zn element applied as the solute element ternary matrix and Nb is made, Vickers Hard Hv (9.8mN contributed to a solid solution > . i
X in the Cu-Sn-X-(Ti) ternary alloy, and the and NbySn was formed by Sn ickers Hardness Hv (9.8mN) strengthening mechanism on the In element remained homogeneously in the
mechanical properties were improved by diffusion. > In_element into the matrix could Cu solid solution. matrix after NbSn synthesis.
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We succeeded to cast the Cu-Sn-In-(Ti) ternary alloy matrix for the internal  matrix _reinforcement higher than those of 10Zn and The (Cu, In) solid solution was possible to contribute to enhance mechanical

internal matrix reinforced Nb.Sn wire. compared with Zn element. 16Sn samples. strength of the bronze processed Nb,Sn wire after the heat treatment.

2. Sample Preparations 4. Transport /. degradation by the unidirectional tensile deformation on the Nb,Sn wires using Cu-Sn-In matrix
(sub-multi billet) .3T1
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m Diameter of sub-multi (19F) 1.3 mm hex. 1.3 mm hex. Load Transport I, measurements

T o 09 R t under unidirectional tensile
Total number of Nb flament  7,771(409%19) 7,771 (409 % 19) 8130 deformation at 4.2 K and 15T
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increased by the Cu-Sn-In matrix. (In > Zn)
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wires using  Cu-10wt%Sn-5.0wt%In-(0.3wt%Ti) the current terminal. Axlal renslldatrain (%) the compressive stress due to the tensile
ternary alloy matrix were prepared. 1 The tensile stress value was T b AZKéIST deformation.
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matrix have 0.9 mm of the outer diameter, 7771 divided by th'e cross-sectional g N N 10 was increased by the internal matrix
Nb-filaments (3.4 um), Nb-barrier and stabilized area of the wire. [ lsanapa) T \ reinforcements using Cu-Sn-In and Cu-Sn-Zn
Cu (Cu ratio: 1.3). Cuslectrode 7, Two strain gages to evaluate Foom asamea) i AT . ternary alloys.
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The two-stage heat treatment (1st. 550 °C for 100 hrs + 2nd. 650 °C for 100 hrs) was S ¢ Tensile direction wire deflection. :‘;hstl?lenl(;;nm::rz :Ieassnals:; lrllcsreased compared
performed in order to evaluate under same condition as previous report [1]. [11Y. Hishinuma et al., IEEE trans. Appl. Supercond., 28, 2018, 2794528 samples.
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C lusi The solid solution strengthening technique was = ; outer reinforced high strength Nb,Sn wire was
onclusions simpler method than the reinforcement method.
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attractive method to improve mechanical strength of Nb;Sn wire.
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v In element contributed to form (Cu, In) solid solution after Nb;Sn bronze processed Nb,Sn wire. Axial tensile strain (%) strength Nb,Sn wire.
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