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Fig.1 Multi-scale structure in Cu matrix
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Table 1 Nb size (d) and spacing (t) of three samples

Samples t/nm d/nm
Sample 1 129 160
Sample 2 76 100

Sample 3 61 73
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Fig.2 Longitudinal SEM images of fracture surfaces of the samples at RT: (a) sample 1, (b) sample 2, and (c) sample 3
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Fig.3 Longitudinal SEM images of fracture surface of the samples at 77 K: (a) sample 1, (b) sample 2, and (c) sample 3
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Fig.4 Cross-sectional SEM images of fracture surfaces of sample 2 at RT: (a) macroscopic view of fracture at RT, (b) SEM image
of additional Cu in the middle, (¢) SEM image of the region between the middle and the edge, and (d) SEM image of the edge

of the fracture
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Fig.5 Cross-sectional SEM images of fracture surfaces of sample 2 at 77 K: (a) macroscopic view of fracture at 77 K,
(b) SEM image of additional Cu in the middle, (c¢) SEM image of the region between the middle and the edge,
and (d) SEM image of the edge of the fracture
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Fig.6 Strength (a) and differential strength (b) of reduced wires
plotting as function of spacing at RT and 77 K
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Effect of Extra Cu on the Strength and Conductivity of Cu-Nb Microcomposite Wires

Deng Liping"?, Han Ke?, Yang Xiaofang®, Sun Zeyuan', Liu Qing*
(1. Chongging University, Chongging 400044, China)
(2. National High Magnet Field laboratory, Florida 32310, USA)

Abstract: Mechanical strength and electrical conductivity of Cu-Nb microcomposite wires with Cu core were investigated by tensile tests
and resistivity measurements. Microstructure and fracture were examined by scanning electron microscopy. The results show that the
fracture mode changes from normal fracture to shear fracture from the fracture core to the edge. The additional Cu core optimizes the
conductivity and strength. The strength of deformed wires increases greatly with the decreasing of Nb filament spacing by a power law.
Obvious size effect shows up when the spacing is below 100 nm. At the same time, the strength increases faster at 77 K than that at RT with
decrease of spacing. When the spacing is above 300 nm, the size effect is slight for the strength.
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