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A Study on the Casting Process Variables and Optimum SrSO4 Content of
the BSCCO(2212) Bulk Superconductor
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(Kyu Tae Kim', Eui Cheol Park', Seok Hern Jang', Jun Hyung Lim', Jinho Joo'?, Chan-Joong Kim?,
Hye—-Rim Kim®, and Ok-Bae Hyun)

Abstract

We fabricated BSCCO-2212 (2212) rod by the melt casting process (MCP) and evaluated the effect
of the melt flowing on the critical current (I.) by using vertical and tilt casting. It was observed that
the 2212-SrSO4 rod processed by the tilt casting method with homogeneous pre-heating temperature of
the mold had a higher I. than that processed by the vertical casting method. We also evaluated the
influence of the strontium sulfates (SrSQOi) addition on the texture, microstructure, critical current and
temperature, and mechanical hardness of the 2212-SrSOs rods. It was observed that the addition of
SrSO; improved the critical current (I.) and mechanical hardness of the 2212. The I. of the 2212
increased as the SrSQs content increased and reached a peak value (260 A at 77 K) at an SrSQ4
content of 6 wt.%. In addition, the addition of SrSOs; had a beneficial effect on the mechanical
hardness of the 2212. We studied the possible cause of the variation in the I. with the melt flowing
and the SrSOs content based on the XRD, EPMA analysis and the microstructural observation.

Key Words : BSCCO-2212, Melt casting process, Strontium sulfate, Tilt casting

1.M 2 2212740 A HE EAS 7RG wabA 2212
WA z2dEAE 4852 (melt casting process,
MCP)2.2 A zte] 7bsstn, &fFxHoz Ax
#2212 M3 2HdEAE ER3E Yz AR
folat YubAQl nAAZARY HEY = 9

HAayg 322 HAE=A = $§F 7 (fault current
limiter), AR & Al 2~ ¥ (magnetic shield system),
AF <X (current lead), F2vk(bus bar) 5 tt
G 2AEFAE SEE 5 Y. BSCCO-2212

= 5 1z 2 o =
(2212 ZAEALE AALEA Bn 2AT A =E 7RG =g e g3 e e 4
- 48 fEste] de we YARFUS AL 5
o g4 2=t Won, BSCCO-2223 A8 9} gli= Fdo] altH2]
= o5l o e ARe R N=] A M= e ~ )
2d &57 &3 A AAYHE A GgEzUe o] ae 212 WA 2ASAY A
e d =9 A A
| Mmansm Nixzae 19_9 2 Hoecistz}-J J. Bockell 938 Al
(@71% S84 Fo? HHS 30 “telel @A Nexansihs ﬂj}oi a9 e
2 HRAXAATA EMEARATFE W 27 26 mm, ¥4 1.6 mme FEH(tube) & H
3 sHnlel R HeAAdATL o A 2HEAAN GAAFL] Ad 1600
%Eorlrifpogggég f\uchor jinho @ skku.ac.kr A(TT K)9 &8 EAHL 7zl Aoz B §
'3t AL 2006 4. 13 T UcHs) 88FzWe B 84, Fx, 31
A Ab2LZ : 2006, 5. 18 2 gAY gAZ DY, 4 gAd FYzA

579



J. of KIEEME(in Korean), Vol. 19, No. 6, June 2006.

s

a8 1 Y HGERE A 2212 22,
Fig. 1. The 2212 rod with the four voltage
probe.
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Fig. 2. XRD patterns for the 2212 powder,
2212-10 wt.% SrS0s ingot, and 2212-10
wt.% SrS04 rod after the 1st and 2nd
heat treatments.
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Fig. 3. Temperature-resistance curves of the

2212-10 wt.% SrSOs rod after the Ist
and 2nd heat treatments.
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Fig. 4. The voltage-current characteristics of
the rods processed with the different
casting methods and different pre-
heating temperatures of the mold ; (a)
vertical casting, (b) tilt casting, (c) tilt
casting with homogeneous pre-heating

temperature.
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Fig. 5. SEM micrographs of the fracture

surface of the rods processed by (a)
the vertical casting method and (b) the
tilt casting method ; the arrow indicated
the longitudinal direction of the rod.
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