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Abstract: For the practical application of a YBCO superconductor bulk, the superconductor bulk magnet with high magnetic
field on a large area surface should be fabricated. To make this, YBCO single crystal bulks with fine Y,;BaCuOs(Y211)
particles have been prepared by the top-seed melt growth(TSMG) method with YBa;Cu;O,, Y20;, and CeO; mixing
precursor. By using Y.0; instead of Y;BaCuOs as precursor, the manufacturing process became simpler and more
economical. The microstructures, trapped field and critical current density of the various conditioned YBCO bulks have been
observed, analyzed and measured. The different characteristic values of the several samples have been analyzed from the

viewpoint of their microstructures. We have developed a 8x12 c¢m size superconductor bulk magnet, up to 3 T class, by using

the 4 T class-high field superconducting magnetizer and confirmed the applicability of the transmission level circuit breakers
by measuring the strength and speed of the superconductor bulk magnet actuator.
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Fig. 1. Schematic of temperature distribution in the furnace. ((a)

general furnace, (b) modified furnace).

Fig. 2. Top view of superconductor fabricated by Y123+0.4Y211
precursor. (a) without temperature gradient and (b) with temperature

gradient.
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Fig. 3. Heat-treatment schedule and microstructure of Y123+0.4
mol Y211+1% CeO: superconductor fabricated by top-seeded
MTG method.
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Fig. 4. Heat-treatment schedule and microstructure of Y123+0.3
mol Y211+1% CeO, superconductor fabricated by top-seeded

MTG method.
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Fig. 5. Critical current density measured by MPMS.
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Fig. 6. External view of cryogenic vessel attached YBCO bulk and

cooling time to 18 K.
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Fig. 7. Magnetization of superconductor bulk(left) and measurement
of trapped magnetic field(right) by using 2 T class magnetizer.

Fig. 8. Trapped magnetic field measured on the surface of cryogenic

vessel.
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Fig. 9. Superconductor actuator composed as superconductor bulk

magnet, permanent magnet and moving coil.
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