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Abstract

The Mg-Powder-Compaction (MPC) process is proposed to fabricate the MgB2 superconducting wires. Mg powder wall, similar
to the Mg metal tube, inside the Nb outer sheath has been made and the stochiometric B powder was inserted into the wall. Even
though the very high MgB:2 core density of 2.53 g/cm? is obtained, the superconducting area fraction of MgB: is not high enough
for the applications. In this work, an advanced MPC process was adopted by adding Mg powder into B powder. The Mg powder
wall in the initial wire was fabricated by controlling the wall thickness while maintaining a constant density, and the mixture of B
and Mg powder was filled into the Mg powder wall with the same filling density. It is found that the reduction in the area of the
Mg powder wall proceeds similar to the wire, and the Mg powder wall is well maintained at the final wire diameter, which is
advantage for the fabrication of long wires. With the advanced MPC process, as the added Mg is increased the densities of MgB2
core is decreased and the porous structure is formed, it is found that the area fraction of superconducting MgB: increase up to the
37.7 % with the improved high critical current density (Jc) and the engineering critical current density (Je).
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1. INTRODUCTION
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Fig. 1. Schematic of Advanced Mg-Powder-Compaction
(MPC) process.
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2. EXPERIMENT
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Fig. 2. SEM images of the transverse cross section (a-e)
before heat treatment and (f-j) after heat treatment.

3. RESULTS AND DISSCUSION
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DETAILS OF THE FABRICATED MGB; WIRES.
Sample ID MPC AM14 AM28 AM41 AMS55
Method MPC Advanced MPC

Mg powder wall thickness (mm) 1.75 1.50 1.25 1.00 0.75

Molar ratio of Mg in powder mixture (x) 0 0.14 0.28 0.41 0.55

MgB: area fraction (%) 253 26.6 333 374 37.7

MgB: Core Density (g/cm?) 2.53 2.44 2.29 2.13 2.04
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Fig. 3. MgB; Core densities of the wires fabricated by the
advanced MPC process.
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Fig. 4. XRD analysis of the MgB- cores fabricated by the
advanced MPC process.
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Fig. 5. (a) Critical current density vs. magnetic field and (b)
Engineering critical current density vs. magnetic field of
the MgB; wires fabricated by the advanced MPC process.
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