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The Influence of Fe Particle Size on the Critical Properties of MgB, Superconductor
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Abstract This study demonstrates the effect of addition of Fe particles of different sizes on the critical properties of
the superconductor MgB,. Bulk MgB, is synthesized by ball milling Mg and B powders with Fe particles at 900°C.
When Fe particles with size less than 10 ym are added in MgB,, they easily react with B and form the FeB phase,
resulting in a reduction in the amount of the MgB, phase and deterioration of the crystallinity. Accordingly, both the
critical temperature and the critical current density are significantly reduced. On the other hand, when larger Fe particles
are added, the Fe,B phase forms instead of FeB due to the lower reactivity of Fe toward B. Accordingly, negligible loss
of B occurs, and the critical properties are found to be similar to those of the intact MgB,.
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Fig. 1. SEM image of Fe powders with different sizes of (a)
<10 pm, (b) mesh No. 325, (c¢) mesh No. 200, and (d) mesh
No. 100; SEM image of (¢) B and (f) Mg powder.
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Fig. 2. Experimental procedure of the Fe added MgB,
synthesis.
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Fig. 3. Microstructure and Fe distribution of MgB, bulks synthesized with different Fe particle sizes: (a) <10 pm, (b) 325 mesh,

(c) 200 mesh, and (d) 100 mesh.
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Fig. 4. XRD result of the MgB, bulks synthesized with
different Fe particle sizes.
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Fig. 5. Temperature dependence of normalized magnetic
moment for the MgB, bulks synthesized with different Fe

particle sizes.
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Fig. 6. Magnetic field dependence of J. at 5 and 20 K for the
MgB, bulks synthesized with different Fe particle sizes.
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