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Abstract

We fabricated the in-situ MgB, wires using the powder-in-tube method and investigated the effects of sintering
temperature and SiC contents on the microstructure and superconducting properties. Pure MgB, wires and 5, 10, 20 wt.% SiC
doped MgB, wires were sintered at 600-1000°C for 30 minutes in Ar atmosphere. We found that MgB, phase was mostly
formed at the sintering temperature of 700°C and above, and the critical temperature (T,) increased with increasing sintering
temperature. For the MgB, sintered at 850 C, the highest critical current density (J.) was obtained to be 3.7x10° A/em® at 5K
and 1.6 T by a magnetic properties measurement system (MPMS). The addition of SiC to the MgB, wires changed
microstructure and critical properties. SEM observation showed that the MgB, core had considerable micro-cracks in
undoped wire and the density of micro-cracks decreased with increasing SiC contents. The critical temperature decreased as
the SiC contents increased, on the other hand, the critical current density of SiC doped MgB, wires in high magnetic field
was enhanced compared to that of undoped MgB, wires.
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I1. Experimental procedure
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II1. Results and Discussion

1) 2242=4 42 2AHUst 4 AASA W3t
Fig. 12 in-situ MgB, A || AZ2%x o o=
MgB; core®] X-A 3|HEA Aztolct. 7+ AlH
of g X-A 3d=d-E MgB, (101) peak-Z 7]
£o02 HESHnormalization)A] FH Tt AHELLE
600T AWe] A9 REHOD MgBArol ¥4
Gl dE Mgh B2 ot AR el
%o MgB4 F40l U oA 0|l o
Fee P 4 4w ok we sdeEs
stel Mg §go0] Ry Hoz Aoy B
Wizl Mg eHbo] 3| ol Zojxx e
Ao g2 wergth 12y 700-1000C H oA
= MgByA4ol FAKmajor phase) 2.2 F2FE]| Qo
™, &9 Mgo7t FAH AL AT £ 9)
Atk BE 2% z7IA 2% MeO7} TH
He b ols 233F EE oA JtEEH
T Argtgo] & Mg Eo] ] F9 Akae}
S3te] A" RAew FAdE) 700TC, 800C
10009 SEo)A Ferb 4% A2HE AL
S 42 Qled], ole X-4A IFEEHL %
AlH ZH] Al Fe 57t &3] AA=HA &
R[AY W EAHZEE MgB, core Y22 Fe g
Aboll 2lgk Aoz HhE

-

*:Mg x:MgO o:Fe

=
=
—_ o
=) < Sam~~ o o~
= N = =] )
~ [1000°c = o & 3Z2Z 8 8 =
= AN = X =]
“’ i A
A X
P 850°C L A
= ’\
8000
5 MQJ;L.JO x
~N
= !
flew} |

700°
MWSW N W’ \mgwwmmw b
600°C ) K | "j ]%
1 ) 1 : 1 . 1 : 1 . 1

20 30 40 50 60 70 80 90
2-Theta (degree)

Fig. 1. XRD patterns of in-situ MgB, wires sintered at
various temperatures.
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Fig. 2. The magnetic J.(uoH) curves at 5 K and 20 K for
MgB, wires sintered at various temperatures.
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Fig. 3. XRD patterns for SiC-doped MgB, wires.
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F1g 4. SEM images of the cores of the (a) undoped (b) 5 wt.% SiC-doped, (c) 10 wt.% SiC-doped, (d) 20 wt.% SiC-doped

MgB, wires.
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Fig. 5. The magnetic J(uoH) curves at 5K and 20K for the
undoped and 5 wt%, 10 wt.%, 20 wt.% SiC-doped MgB,
wires.
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