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A Study on the Microstructure and Properties of Y-Ba-Cu-0/Ag Composite
High T. Superconductor prepared by Sinter-forging Process
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ety AEE Ak T3 sinter-forging Al 71 Y-Ba-Cu-O/AgH & 48] on-set- 4= sinter-forging
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T8 (123) A YA &Aoo, ol&o] (123) UL AFS HAAA JALHFELE 2
A F3AA e, Y-Ba-Cu-O/Ag E3H ¢ J& 2,000 A/em’ o] Folqlch.

ABSTRACT Y-Ba-Cu-O oxide superconductors were fabricated by the sinter-forging method to
make the critical current density improve through controlling of microstructure and crystal texture. The
grain alignment of oxide superconductor was formed by the sinter-forging process and it’s c-axis orien-
tation was parallel to the press direction.The orientation factor of texture increased with sintering tem-
perature and pressure, and also grain alignment was improved by the addition of Ag. As for the sinter-
forged Y-Ba-Cu-O/Ag sample, the Tc(on-set) was not almost varied with the sinter-forging tempera-
ture, but T decreased more or less at high sinter-forging temperatures. In addition, it was observed
that added-Ag was mainly distributed along the grain boundaries in the (123) matrix, resulting in the
densification of microstructure. From these resuits, it was thought that the improvement of J. over
2000A /em, was attributed to the texture, densification of microstructure, and (123) grain growth due to

the Ag addition.
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Fig. 2. XRD patterns of as-sintered sample and

sinter-forged samples under 3.5MPa pressure
without Ag addition

(a) as-sintered

(b) sinter-forged at 930°C

(c) sinter-forged at 960°C

(d) sinter-forged at 980C
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Fig. 3. XRD patterns of sinter-forged samples
with different compositions at various tempera-
tures under 6 MPa pressure

(a) bwt% Ag at 960°C

(b) 10wt% Ag at 960C

(c) 5wt% Ag at 980°C

(d) 10wt% Ag at 980C
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Table 1. Orientation factors of sinter-forged

samples

orlentatlon factor = = (p-p,)/(1-—p.)
pressure Lemperature Ag-free SM% Ag JlOw t% Ag
’ 930C | 0.10 | 0.21 0.27
960°C 0.29 0.32 0.38
980C | 0.35 | 0.41 | 048
930C | 0.07 | 013 | 016

3.5MPa| 960C 0.18 0.24 0.30

J_SO‘C - 0.29 035 | 042
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Fig. 4. SEM micrographs of(a) Ag-free YBCO
compound, and YBCO/Ag composites sinter-
forged at 980°C under 6 MPa with (b) 10wt% and
(c) 5 wt% of Ag
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Fig. 5. Energy dispersive X-ray spectra of sinter-forged sample.
(a) 123 phase of YBCO/Ag composite (b) BaCuQ. phase of Ag-free YBCO compound (c¢) Ag phase of

YBCO/Ag composite at grain boundary
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Fig. 6. SEM micrographs of the YBCO/Ag compoites with 5 wt% Ag under 3.5MPa pressure
(a) sinter-forged at 930°C (b) sinter—forged at 960°C.
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Fig. 7. Resistivity vs Temperature curves for sin-

ter-forged samples with different compositions at

various temperature under the 3.5 MPa pressure.

(a) Ag-free sample at 930C

(b) 10wt% Ag at 930°C

(¢) 10wt% Ag at 980°C

(d) 10wt% Ag at 960TC

(e) 5wt% Ag at 980°C
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