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Abstract

Since 2014, Sam Dong Co., Ltd. has successfully developed high-performance MgB: superconducting wires with a
kilometer-scale. Herein, we studied performances of various MgB2 wires fabricated by the Sam Dong with different Cu fractions
and diameters for practical applications. Critical current densities of our commercial wire, 18+°1°Cu multifilamentary MgB2 wire,
are estimated to be 270,000 A/cm? at 3 T and 4.2 K and 100,000 A/cm? at 2 T and 20 K, respectively. We further discuss research
progress of various MgB: superconducting wires at Sam Dong Co., Ltd and make an effort to align with customers’ requirements.
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1. INTRODUCTION
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2. EXPERIMENTAL
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3. RESULT AND DISCUSSION
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Fig. 1. XRD diffraction patterns of (a) magnesium and (b)
boron powders. The insets correspond Mg and B images.
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Fig. 2. Photographs of (a) wound wires and (b) cross-
sectional image of 1 km-scale commercial MgB, wire
fabricated by Sam Dong.
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TABLE |
THE SPECIFICATION OF COMMERCIAL MGB2 WIRE.
Parameter Specification
Length 123km
Diameter 0.83mm®
Filarment Number 18+1°Cu
Outer sheath Monel (Cu + Ni)
Inner sheath Cu
Barrier Nb
Cu fraction 30%
MgB: filling factor 16%
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Fig. 3. (a) Magnetic field dependence of critical current and
critical current density at 4.2-30 K and (b) comparison of
critical current density between Sam Dong (Korea), Hyper
Tech (USA) [2], and Columbus (Italy) [19].
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Fig. 4. Rietveld refined XRD patterns of MgB: core.
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Fig. 5. Cross-sectional views of customized 18+1’Cu
multifilamentary MgB; wires with different Cu fractions of
(2) 50%, (b) 40%, (c) 35%, and (d) 30%.

TABLE Il
THE DETAILED SPECIFICATION OF VARIOUS MGB2 WIRES WITH DIFFERENT
COMPOSITIONS.

Sample Monel (%) Cu (%) Nb (%) MgB:2 (%)
Cu 50 30 50 10 10
Cu 40 31 40 16 13
Cu 35 31 35 20 14
Cu 30 32 30 22 16
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Fig. 7. Cross-sectional views of 18+°1’Cu multifilamentary
MgB; wires with different outer diameters of (a) 0.83 mm,
(b) 1.00 mm, (c) 1.10 mm, (d) 1.22 mm, (e) 1.28 mm, and
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Fig. 9. SEM images of 18+‘1’Cu multifilamentary MgB,
wires with different outer diameters of (a) 0.83 mm and (b)
1.41 mm.
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