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Fig.1 Secondary electron images of cross-sectional polished sur-
faces of ex situ MgB; bulks sintered at 900 ‘C for 24 h
prepared from hand-milled powder (a) and ball-milled
powder ()}
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Fig.2 Higher borides observed in bulks after 700 °C, 10 min
HP +900 C, 1 h heat treatment!®!
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Fig.3 No reversible endothermic reaction observed in any

powders at high temperaturest®
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Fig.4 Critical current densities versus applied magnetic field for

MgB, samples after heat treatment*!
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Fig.6 Critical current density as a function of magnetic field at 5 K
and 20 K for all the MgB; bulk samples*?
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Fig.7 Critical current density Jc as a function of H at 15 K for
samples heated at 750 ‘C and milled for different time.

Inset: the irreversible field as a function of milling time™**!
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Fig.8 Typical SEM images for the samples prepared by different methods: (a, b) two-step reaction method+high-energy ball milling,
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and (c, d) high-energy ball milling
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Research Progress of MgB, Superconducting Materials Prepared
by High-energy Ball Milling

Yang Fang®, Yan Guo?, Zhang Pingxiang®, Wang Qingyang®, Xiong Xiaomei",
Li Shaogiang?, Feng Jianging®, Li Chengshan®, Feng Yong®
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: We introduced the research state quo of MgB, superconducting materials prepared by high-energy ball milling. High-energy ball milling
can effectively refine grain size of MgB., increase density of superconducting wires and enhance the connectivity of MgB, grains. Meanwhile,
more grain boundaries caused by grain refining result in pinning centers and thus critical current density of wires/tapes is increased under high
magnetic field. We also introduced MgB; synthesis by two-step reaction and high-energy ball milling. High-energy ball milling can reduce the void

percentage and enhance the average density of MgB; long wires.
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