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Understanding Routes for Dense MgB2 Wires by Pressureless Process
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MgB2 has the highest critical temperature Tc (~40 K) among conventional metallic s
uperconductors and is expected to be applied at 5-30 K using a compact cryocooler, which enables cooling w
ithout liquid helium. In this study, pressureless densification of superconducting core in MgB2 wires was
investigated. (1) Modified in-situ process using MgB4 as precursor was developed. The packing factor of Mg
B2 was improved 30% compared to the conventional in-situ process owing to the reduction of Mg amount in st
arting powder mixture. (2) Promotion of self-sintering of MgB2 under ambient pressure was succeeded. Recor
d high connectivity was achieved owing to dense and well-connected grain-boundaries.
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Fig. 1 Packing factor P and connectivity K as a
function of heating temperature for the MgB,
samples synthesized from MgB, precursor.

(1) MgB,4 in-situ
MgB, in-situ
MgB, (
: 650, 700, 800, 900, 1000°C, 1 h)
XRD
MgB2
MgB, MgO
(>800°C)
MgB4
MgB, B
MgB2
P K
Fig. 1 in-situ
(~50%) MgB,
in-situ
(~57%)
7%
in-situ
Fig. 2 MgB,
MgB4 MgB2
in-situ
MgO
MgB4 MgB2
900°C
61%
17% (Fig. 1)
J. in-situ ~0.3
MA/em® (20 K, self-field)
in-situ
Je
MgB4
in-situ Mg B

MgB;

Connectivity K/ %

Fig. 2 Secondary electron image of the MgB,
synthesized at 900°C for 1 h from MgB, precursor.
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Fig. 3 Secondary electron images of ex-situ
MgB, samples: (a) as-pressed powder before
sintering (surface are control process); (b) sample
sintered at 900°C for 24 h (conventional process);
(c) sample sintered at 900°C for 24 h (surface area
control process); and (d) sample sintered at 900°C
for 24 h (driving force control process).

Fig. 4 Secondary electron images of ex-situ MgB,
samples: (a) surface area control process and (b)
driving force control process). The inset images in
(a) and (b) show magnified images of the regions
indicated by the white dotted squares in (a) and (b),
respectively.
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Fig. 5 Temperature dependence of electrical
resistivity for the sintered ex-situ MgB, samples.
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