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Abstract

A combined process of a mechanical ball milling and liquid glycerin (C3HgOs) treatment of boron (B) powder has been

conducted to enhance the superconducting properties of MgB,. The individual aims of the mechanical milling and the

glycerin treatment were to reduce the grain size of the MgB, and to achieve homogeneous carbon (C) incorporation into the

MgB,, respectively. Four kinds of B powders of as-received, glycerin treated, 2 h milled, and 2 h milled + glycerin treated

were prepared. MgB, bulks were fabricated by in situ process using the prepared B powders. The mechanical ball milling

was effective for a grain refinement, and a lattice disorder was easily achieved by glycerin addition. It was found that

the critical current density (J.) values were enhanced in the samples with milled B or glycerin treated B only. In the MgB,

bulk prepared with both milled and glycerin treated B, the J. was further increased due to a higher grain boundary density

and a greater C substitution.
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Fig. 1. XRD patterns for MgB, pellets heat-treated at 900
°C for 30 min with different treatment conditions of the B
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Table 1. The measured & calculated data for the MgB, pellets heat-treated at 900 °C for 30 min with different treatment

conditions of the B powders.

(110) (002) Calculated Microstrain Lattice Parameter T J. (A cm™)
Samples FWHM | FWHM grain size (%) (KC) 5K &8T,
(deg.) (deg.) (nm) ’ a(A) c(A) x10%)
“1”, as-received 0.260 0.292 171 0.19 3.0819 | 3.5178 37.4 0.25
“2”, glycerin-added |  0.380 0.299 118 0.223 3.0773 | 3.5196 36.7 15
“3” 2 h milled 0.279 0.324 86 0.153 3.0784 3.521 36.5 2.5
4", 2 h milled & 0.525 0.336 45 0.178 3.0714 | 35227 | 35.1 12.7
glycerin-added

Fig. 2. FE-SEM images for the MgB, bulks heat-treated at
900 °C for 30 min with (a) as-received, (b) glycerin added,
(¢) 2 h milled, and (d) 2 h milled + glycerin added B

powders.
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Fig. 3. Transport 7, by R-T curves for the MgB, prepared
with different treatment conditions of the B powders.
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the B powders.
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