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ABSTRACT

Melt—textured growth of the YBa,Cu,Q; . phase from a supercooled melt created locally aligned, har—
shaped grains of the orthorhombic 1—2—3 phase, Based on all the observed phenomena, the gross mechanism
of the melt—textured growth of YBa,Cu;O;_, on the (100} plane of MgO was delineated by three basic patterns
of reactions. These are : (i} formation of the aligned 1—2—3 phase and the Y —rich 2—1—1 phase at thé bulk
region away from the {100) plane of MgO , {ii) formation of the Cu—rich fine precipitates at the interfacial
region by the selective interface—induced precipitation of the liquid phase ; (iii) condensaticn reaction of the
entrapped Cu—rich vapor with Mg atoms during the initial stage of rapid cooling from 1300°C to 9807C.
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Fig.1, Resistivity vs, temperature for the YBa,Cus

O,_. sample fired at 950°C {or 6h and annealed
at 500C for 24h,
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Fig.2. Sectional phase diagram near the YBa,CuO._,
superconducting phase.
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Fig 3. Diagrammatic representation of the heating
schedule used in the mell—textured growth of
the YBa,Cu;0,_, superconducting phase.
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Fig 5. X—ray powder diffraction pattern of the

melt—textured Y —Ba—Cu—0 sample.
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Fig 6. SEM photographs of fracture surface of high—T. YBa,Cu,0,_, sample sinlered at 950°C for 6h. The
sample showed relatively dense microstructure with 94% of the theorelical densily.
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Fig.7. SEM pholographs of the edge region of the melt—textured phase, showing ihe interfacial Cu—rich
precipitates (BaCuQ,+Cu0) between the aligned 1-2-3 phase and the (100) plane of MgO.
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Fig_ 9. A typical microstructure of the region which is
spatially away from the aligned YBa,CusOr_x
phase ; {a) the 2—1—1 phase, (b} the Cu-—
rich fine, spreading precipitates ; (c} the (100}
plane of MgO ; (d) the hemispherical Mg—rich
fine precipitates.
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