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Abstract

We fabricated BSCCO-2212(2212) bulk superconductors by using a casting process and evaluated the superconducting
properties. The effects of annealing conditions on microstructure and critical properties were studied. It was found that the
homogeneous and uniform microstructure improved the critical properties and the microstructures of ingot and annealed rods
were different with the size of 2212 rod and tube. The critical current(l.) of rods increased with increasing annealing time,
probably due to increased grain size of 2212. Annealing time of the highest I, for the smaller rod(diameter of 10 mm) was
shorter(150 hr) than that of the larger rod(diameter of 16 mm, 400 hr). This size effect seems to be related to different grain
sizes of the intermediate phases such as 2201 and secondary phases in the ingot.

In addition, we fabricated 2212 tubes from the rod by removing the center region which contained inhomogeneous
microstructures. The I, of 2212 tube with the outer diameter of 16 mm and the thickness of 2 mm was measured to 844 A,
which corresponds to the critical current density of 1017 A/ecm? at 77 K.
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Fig. 1. The temperature versus resistivity curves of the
2212 rod with annealing time.
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Fig. 2. The variation of the critical current with the

annealing time for the 2212 rod with the diameter of 10
mm and 16 mm.
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Fig. 3. The SEM micrographs of the 2212 rod annealed for
(a) 60 hr and (b) 150 hr with the diameter of 10 mm.
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Fig. 4. The SEM micrographs of the 2212 ingot with the
diameter of (a) 10 mm and (b) 16 mm.
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Fig. 5. The SEM micrographs of the 2212 rod ; (a) before
machining, (b) enlarged microstructure of the rectangular
section after machining.
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Fig. 7. V-I curves of the 2212 bulk annealed for 400 hr with
the diameter of 16 mm.
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