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Formation of the precipitates in the Bi-2223/Ag
superconducting tapes by post-heat treatment
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Abstract

To tap the possibility of exploiting the precipitates as flux-pinning center in the Bi-2223 superconducting
system, as-received Bi-2223/Ag tapes with the starting composition of Bi, ;Pb,,Sr,Ca, ,Cu,O, were post-

annealed at various temperature, oxygen partial pressure, and annealing time.

The 2™ phases in the

annealed specimen were analysed with XRD, SEM, TEM, and EDS. The size and the distribution of
the precipitates such as (Ca,Sr),(Pb,Bi)O, and Bi, ;Pb;Sr,Ca,Cu0,,,; (3221) in the Bi-2223 matrix was
controllable by varying heat-treatment condition without breaking the connectivity of the 2223 grains.
The nano-size precipitates within the 2223 grains are conjectured as working as flux-pinning sites,

resulting in increased J_ value.
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2. AW (Experimental)
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Fig. 1. Heat treatment profiles for the effect of cooling
rate after annealing at 700°C for 4-6 hrs.
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Fig. 2. Heat treatment profiles for the effect of annealing
temperature and annealing time with heating rate and
cooling rate fixed to 200°C /hr and 0.2 'C/min.
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Fig. 3. DTA curve of the powder with the
Bi0.5Pb3Sr2Ca2Cu0O8 composition with heating rate
5C/min. up to 835C.
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3. 43} 2 313 (Results and Discussion)
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Fig. 4 XRD patterns of quenched specimen after heat
treatment at a) 550°C, b) 590C, ¢) 640°C, d) 657C, ¢)
672C,f) 710C.
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Table. 1. I_ and J, values of annealed sample with th
heat treatment schedules as in Fig. 1.

Annealing Profile L(A) | J(A/cm?)
a) Quenching 113 14702.
b) 0.2°C/min-300C-Quenching| 126 | 16393
¢) 0.2°C/min-500C-Quenching| 11.4 14832
d) 0.2°C/min-300C-Quenching| 10.8 14051
Ke) 0.2°C/min 8.9 11579

Table 2. I, and J, values of annealed sample with the
fixed heating and cooling rate as in Fig.2.

Temp. (C) Time(h) | A Je (A/cti) |
Ec=1/V/cm ;
2 8.7 11319 |
4 13.7 17814 |
780 6 10.8 14051 |
8 15.6 20296
10 17.4 22638 |
2 11.4 14832 |
4 10.8 14051 |
760 6 8.1 10538
8 10.8 14051
10 8.4 10928
2 132 17174
4 52 6765 |
740 6 49 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
2 102 13270
4 7.6 9888 |
700 6 7.8 10148 |
8 9.7 12620 |
10 11.8 15352 |
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Fig. 5. XRD patterns of the 61 filament tapes annealed at
700°C for 6hrs with cooling rate shown in Fig.1.
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Fig. 6. XRD patterns of the 61 filament tapes annealed
for 10hrs in P,,=1/13 atm at a) 700C, b) 720C, c)
740°C, d) 760C and e) 780°C as Fig. 2.
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Fig.7 TEM image of the annealed specimen at 780°C for 2hrs.
(a) and (b), but large precipitates were also found as in (c).

4. A& (Conclusions)
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