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Fig.2 XRD patterns of various wires sintered at 670 'C
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Fig.3 SEM images for transverse cross section of MgB,/Fe(Nb)/Cu wires with or without doping: (a, d) Fe sheath with G doping,

(b, e) Nb sheath with G doping, and (c, f) Nb sheath without doping
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Fig.4 Mg element distributions of longitudinal section of MgB,/Fe(Nb)/Cu wires with or without doping by EDS: (a) Nb sheath without

doping, (b) Nb sheath with G doping, and (c) Fe sheath with G doping

800 ——Fe sheath with G doping g
—e— Nb sheath with G doping
—a—Nb sheath without doping
600

1.0 mm in diameter
Before sintering

Stress/MPa
N
(=)
[«)

200

0 P S T T T S
00 05 1.0 15 20 25 30
2401 1.0 mm in diameter b
| Sintered at 670 C
180
<
S
%1
g
wn
60 —u—Fe sheath with G doping ’ l I
—e—Nb sheath with G doping &
—A—Nb sheath without doping
0 5 10 15 20 25 30
Strain/%

Kl 5 670 ‘CHLTHT G MgB,/Fe(Nb)/Cu Stk 2k 44 (1
St EOA NS

Fig.5 Room temperature tensile curves of mono filament
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Properties of MgB, Superconducting Wires with
Different Sheath Doped with Graphene

Xiong Xiaomei', Yang Fang', Wang Qingyang', Yan Guo®, Feng Janqing',
Jin Lihua', Liu Haoran®, Pan Xifeng®, Xi Dan’ Zhang Pingxiang'*
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Western Superconducting Technologies Co. Ltd, Xi’an 710018, China)
(3. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Single filament MgB,/Fe(Nb)/Cu wires with or without graphene doping, using Fe and Nb as sheath, were fabricated by the
in-situ PIT method. The heat treatment of sample was at 670~800 C for 2 h under high purity Ar atmosphere. X-ray diffraction pattern
shows the main phase of the wires with heat treatment at 670 ‘C is MgB, phase, except partial Fe;B impurity phase in Fe sheathed MgB»
wires. Microstructure analysis shows the hole between crystal grains in the wire without doping is bigger than that of Fe or Nb sheathed
MgB, wire doped with graphene. Stress-strain test results show that the tensile strain values for the wire before heat treatment are lower
than those of wires after heat treatment obviously. Hardenability of Fe sheathed wires is more sharpness. The strength is the maximum for
Fe sheathed wires with or without heat treatment. Four probe transfer measurement properties show that the critical current density J; of
Nb sheathed wire heat treatment at 670 °C is higher than that of Fe sheathed wire at 4.2 K with the field of 2, 4 and 6 T. Nb and Fe
sheathed MgB, wires doped with graphene possess better transfer performance at 2 T. The J. value at 2 T reaches 4.59x10° A/cm® for Nb
sheathed wires. When the field is higher than 4 T, the J; values of Nb and Fe sheathed MgB, wires doped with graphene are lower than that
of undoped wire. The transfer property of Fe sheathed wires reduce faster than those of other samples. This indicates that the dopants
incompletely enter the crystal structure, leading to the reduced flux pinning function at high field.

Key words: MgB, wire; barrier; graphene doping; critical current density
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