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Fig.1 Cluster assembly with 19-filaments MgB, wires
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Fig.3 Morphologies of cross section of 19-filament MgB, wires
with different diameters: (a) 8.6 mm, (b) 4.12 mm, (c) 2.03

mm, and (d) 1.0 mm
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Fig.4 Morphologies of transverse (a) and longitudinal (b) cross
section of 19 filament heat-treated MgB, wires with 1.4

mm in diameter
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Table 1 Transverse cross section area and Area fraction of
each composition in multi-filament MgB, wires

Composition Area/mm’ Area fraction/%
Monel 0.672 43.633
Cu 0.291 18.878
Nb barrier layer 0.276 17.903
Nb center bar 0.026 1.676
MgB, 0.276 17.91
Total area 1.539 100
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Fig.5 Transfer critical current (/;) of 19-filament MgB, wires at

4.2 K and under various magnetic fields
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Fabrication and Properties of 19-Filament MgB,/NbCu/Monel Superconducting Wires

Wang Qingyang', Zhang Kerong®, Xiong Xiaomei', Yang Fang', Xi Dan’, Pan Xifeng’, Feng Jianqing',
Yan Guo®, Feng Yong®, Zhang Pingxiang*
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Xizang Minzu University, Xianyang 712082, China)
(3. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: To improve the mechanical properties and to avoid the filament fracture or wire breaking in multi filament MgB, wire, the
traditional in-situ powder in tube (PIT) method was introduced to the MgB, wires fabrication process using the Monel alloys with higher
strength as the outer sheath materials. Then the MgB, wire with the conducting structure of 19 filaments was fabricated by the PIT method.
Multi-filament compound billet was processed from @25 mm to @1.0 mm in diameter with drawing, rolling and annealing process. The
results show that superconducting filament is uniformly distributed and the surface of Nb diffusion barrier is also smooth without breaking
points through the microstructure analysis of the wires at each fabrication stages. The mean diameter in MgB, superconducting cores is
around 100 pum in final wires with the diameter of @1.0 mm. The tensile strength and yield strength of the wire heat-treated at 670 °C/2 h
is around 396 and 200 MPa, respectively. The critical current density (J.) reaches 1.23x10° A-cm™ at 4.2 K, 4 T.

Key words: MgB, wire; multi-filament; microstructure; mechanical properties; superconducting
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