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ABSTRACT

To tap the possibility of exploiting the precipitates as flux-pinning center in the Bi-2223 superconducting system, Bi-2223/Ag tapes
with the starting composition of Bij gPbg4S19Ca5,Cus0g were post-annealed at various temperature, oxygen partial pressure, and
annealing time. The second phases in the post-annealed specimen were analysed with XRD, SEM, TEM, and EDS. The size and the
distribution of the precipitates such as (Ca,Sr)»(Pb,B)O, and Big sPb3Sr2Ca;Cu0;,,5 (3221) in the Bi-2223 matrix were controllable
by varying heat-treatment condition without breaking the connectivity of the 2223 grains. The nano-size precipitates within the 2223
grains are considered as working as flux-pinning sites, which is related to the increased J, value.
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Fig. 1. Heat treatment profiles for applied annealing time
at the various temperaturc with heating rate and cooling
rate fixed to 200°C/h and 0.2°C/min.
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Fig. 2. Heat treatment profiles for annealing and quenching to
temperature less than 700°C afier heat treatment for 24
hrs at 838°C like fabrication temperature of the Bi-
2223/Ag tapes.
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Fig. 3. DTA curve of the powder with the BiysPbsSryCa,
CuOy»,5 composition with heating rate 5°C/min up to
835°C.
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Fig. 4. XRD patterns of quenched specimens after heat treatment for 1hr at the onset ternperature around about each endothermic
peaks, (a) 573°C : D 550°C, @ 590°C, (b) 653°C : D 640°C, @ 657°C, (¢c) 665°C : D 657°C, @ 672°C, (d) 703°C : D
672°C, @ 710°C.
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Table 1. X-ray Intensity Variation of the Various 2™ Phases in
the Bi-Pb-Sr-Ca-Cu-O System afler Quenching Below
and Beyond the Onset Temperature in Fig. 3
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Fig. 5. XRD patterns of the 61 filament tapes annealed for 10
hrs in PO,=1/13 atm at a) 700°C, b) 720°C, c) 740°C, d)

760°C and ¢) 780°C.
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Fig. 6. XRD patterns of the 61 filament tapes annealed for the
various conditions at 700°C after heat treatment at
838°C for 24 hrs as Fig. 2.
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Fig. 7. SEM micrographs of the annealed specimen after heat
treatment as Fig. 2.(b) for 6 h at magnification of a) X
2,000 and b) > 5,000.

Table 2. [, and J. Values of Annealed Sample with the Heat
Treatment Profiles as in Fig. 2

Annealing Profile LA | JAem?) |
(a) Quench-700°C/6 hrs-Quench 52 6765.5
(b) 10°C/min-700°C-Quench 4.6 5984.9
(c) 10°C/min-700°C/6 hrs-Quench 5.0 6505.3
{d) Quench-700°C/6 hrs-0.2°C/min 3.1 40333
(e) 10°C/min-700°C/6 hrs-0.2°C/min 45 5854.8
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Fig. 8. (a) SEM image of the annealed specimen after heat
treatment as Fig. 2.(b), (b) EDS spectra of the main
malrix marked as the square, (¢) EDS spectra of the
precipitates marked as the square, (d) EDS spectra of
the white spot marked as the arrow.
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Table 3, I, and J, Values of Annealed Sample with the Fixed
Heating and Cooling Rate

Temp.(OC) Time(h) I.(A) E=1pV/em I c(A/cn‘12)

2 8.7 11319

4 13.7 17814

780 6 10.8 14051
8 15.6 20296

10 174 22638

2 114 14832

4 10.8 14051

760 6 8.1 10538
8 10.8 14051

10 8.4 10928

2 13.2 17174

4 52 6765

740 6 4.9 6375
8 11.9 15482

10 6.3 8196

2 13.8 17954

4 10.0 13010

720 6 7.9 10278
8 8.9 11579

10 9.4 12230

2 10.2 13270

4 7.6 9888

700 6 78 10148
8 9.7 12620

10 118 15352
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Fig. 9. TEM image of the annealed specimen at 780°C for 2 hrs. The size of the precipitates were less than 10 nm in (a) and (b), but

large precipitates were also found as in (c).
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