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Fabrication and superconducting properties of MgB; bulks prepared from ball-milled Boron powder
- In Hexane —
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We investigated the influence of ball-milled Boron (B) powders on superconducting properties of MgB, superconductor. All samples were
prepared from Mg powder (150pm), Mg lumps (3-5mm), B powder (45um), and ball milled B powder. The ball milling process for making
fine B powder was performed in hexane under Ar atmosphere. The rotating speed of 100rpm was used in the process. The mixed Mg and B
powders were pressed into a pellet. The compacted mixture and Mg lumps were placed in a Ta tube. Both ends of the Ta tube were sealed by an
arc-welding method in a glove box filled with high purity Ar gas. The sealed Ta tube was then vacuum-sealed in a quartz tube and then sintered
at 1100 degrees C for 5 minutes first, followed by the second sintering conditions, namely, 710 °C for 14 - 24 hours. The phase composites,
morphology and magnetization loops were examined by X-ray Diffraction, Scanning Electron Microscopy and Quantum Design MPMS
system, respectively. Critical current densities were estimated from the width of the magnetization loop using Bean model. Ball-milled B
powders were found to be smaller MgB, grain size, resulting in the improvement of critical current densities for MgB, materials.
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Table 1 Specifications of sample

Ball-Milling-time Heat treatment time
sample .
[min] [h]
#1 0 14
#2 15 14
#3 30 14
#4 45 14
#5 0 24
#6 15 24
#7 30 24
#8 45 24
#9 60 24
#4
) 1 l P W o at
2
2
3 #2
£
1 1 T A M
- | - Iv Iv T - T - | -
20 30 40 50 60 70 8 90
20 [deg]

J. [A/cmz]

Fig.1 The XRD patterns for MgB, bulk
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Heat Treatment 710C—24h
after 1100C—5min at 20K
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