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Development of a MgB2 §uEerconducting bulk magnet generating strong Tesla-class
magnetic fields with high homogeneity using various microstructural analysis

techniques

Naito, Tomoyuki
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In this study, we aim to produce a MgB2 superconducting bulk magnet
(quasi-permanent magnet) generating strong Tesla-class magnetic fields with high homogeneity, and
obtained the following results successfully; 1) the dense MgB2 bulk with the relative density over
90% was fabricated by a infiltration method without physical pressing mechanism, 2) the pinning of
grain boundaries was optimized by controlling the grain size of MgB2, 3) the pinning properties was
enhanced by doping the titanium group elements, and the origin of which was clarified by various
microstructural analysis techniques such as the electron backscattered diffraction.



(NVR)
MgB,(
MgB,
RE-Ba-Cu-0
2009
1.5
3
)
Ti
MgB,
)

RE-Ba-Cu-0
Tc =39K)
MgB,
MgB,
4.6
MgB,
(14K)
IFW (
5.4
MgB,
«
D (

2) 5

MgB,
NMR NMR
MgB,
NMR
NMR
MgB,
MgB,
50-75% (Hot

Isostatic Pressing: HIP)
(Spark Plasma Sintering: SPS)

HIP
SPS

( )

HIP SPS

MgB,
(Field Cooled Magnetization: FCM)
(Pulsed Field
Magnetization: PFM)

SQUID
Jo
SEM
(TEM)
(EBSD)
@ MgB,
MgB,
B
Mg Ar
900 3
Fig.1
#1
X (
) MgB, Mg
MgB,
90%
#1 20K 1.3T HIP
60% Mg
B
Mg
Mg MgB,

Fig.2



Fig.1: Photograph of the MgB, bulk #1.
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Fig.2 : Temperature dependence of the trapped
field of the infiltration-processed and HIPed
MgB, bulk.
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Fig.3: Temperature dependence of the trapped
field of MgB, bulks.
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Fig.4: Temperature dependence of the trapped
field of the SPSed MgB, bulks with various
grain size.
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