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Fig.4 OM images of CuNb core (a-b), Cu core (c-d) wires before heat treatment: (a, c) transverse and (b, d) longitudinal cross sections

%1 6+1Cu. CuNb BE#RIEFEF(MgB.FF)Fit
Tablel MgB; FF statisticsfor 6+1 Cu, CuNb core short samples

Sample Filament count Central filament MgB:> FF/% Diameter/mm HT(C, h)
S1 6 Cu 8.96 1 650, 1
S2 6 Cu 9.14 1 650, 2
S3 6 Cu 8.54 1 650, 5
I1 6 CuNb 8.66 1 650, 1
12 6 CuNb 8.69 1 650, 2
13 6 CuNb 8.54 1 650, 5
T1 6 Cu 8.5 1.4 650, 2
T2 6 Cu 8.39 0.8 650, 2
T3 6 CuNb 8.37 1.4 650, 2
T4 6 CuNb 7.54 0.8 650, 2

MgB, FF = MgB; layer area/overall wire area
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SABMLE A H . Guan 5 A1) #% [P B T 2 B %
BB RE, FedfPERERE S MgB, J2 )R A 100 um, [7]
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Fig.5 SEM images of MgB; grains for 6+1 Cu (a-c) and CuNb (d-f) core wire under different heat treatment conditions: (a, d) 650 C, 1 h;

(b, €) 650 ‘C,2h; (c, f) 650 C,5h
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Fig. 6 Distribution curves of MgB, FF at different positions of longitudinal wire (a-c) and distribution of MgB, layer area (d), heat
treatment at 650 ‘C for 2 h: (a) #1.4 mm, (b) @1 mm, and (¢) 0.8 mm
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Preparation of 6+1 Core IMD-MgB, Wiresand Their Properties

He Longjun'?, Wang Qingyang’, Yang Fang®, Lei Li', Feng Jianqing®
(1. School of Material Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Two 100 m MgB, wires with different conductor structures (Cu core and CuNb core) were designed and fabricated by the
internal Mg diffusion process (IMD), and the mechanical and transport superconductivity of the wires were tested. The distribution
uniformity of MgB; superconducting layer along the longitudinal direction of the two wires was analyzed by different methods. It is found
that the distribution of superconducting layer tends to be more uniform as the diameter of the wire decreases, and the MgB, FF fluctuation
range of the wire with @0.8 mm is the smallest, and the extreme difference of the base super ratio is 0.02. The study of the uniformity of
MgB; layer distribution shows that the Mg and B densities in the wire are well distributed. The results of the superconductivity tests show
that the critical current /. of the Cu replacement core wire is 19 A (4.2 K, 4 T) higher than the critical current /, of the CuNb replacement
core wire, while the J; performance is basically the same. The Mg/B/Nb/Monel matrix composite enable researchers to manufacture high
performance MgB; wires with 100-m class.

Key words: IMD process; MgB, wires; critical current density; superconductivity
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