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A Study on the Casting Process Variables and Optimum SrSOs Content of
the BSCCO(2212) Bulk Superconductor
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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-SrS04 rod processed by the tilt casting method with homogeneous pre-heating temperature of
the mold had a higher L. than that processed by the vertical casting method. We also evaluated the
influence of the strontium sulfates (SrSQs) addition on the texture, microstructure, critical current and
temperature, and mechanical hardness of the 2212-SrSO4 rods. It was observed that the addition of
51504 improved the critical current (Io) and mechanical hardness of the 2212. The L of the 2212
increased as the SrS0s content increased and reached a peak value (260 A at 77 K) at an SrSO
content of 6 wt9%. 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 L. with the melt flowing
and the SrSOs content based on the XRD, EPMA analysis and the microstructural observation.
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Fig. 2. XRD patterns for the 2212 powder,

2212-10 wt.% SrSO4 ingot, and 2212-10
wt.% SrSOs rod after the 1st and 2nd
heat treatments.
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Fig. 3. Temperature-resistance curves of the

2212-10 wt.% SrSO4 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)
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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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