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Study on the Fabrication and the Growth Mechanism of Bi-2223
Superconducting Phase by Diffusion Method
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Abstract

According to spread volume of B(BiPbCuQ) layer, composition ratio and each stage of sintering
process, we studied stability of high Tc¢ superconductor phase and generation and growth movement

of superconducting phase.

The dual layer composed of SrCaCuO” and BiPbCuO compound were prepared to develop the
Bi-2223 superconductor[108K] through interaction and diffusion during sintering process. The dual
layer samples were sintered at 830C for 0~210 hours. From the result, the optimum conditions

were spread volume(A:B=1:0.6),
B:Bi;19PbosCusQy) at 8307TC.
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Fig. 1 Block diagram of sample preparation.
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Table 1.Composition of A and B samples.

Sr-Ca-Cu Bi-Pb-Cu ) o
(A A=) (B A1&)

2-2-0 1.5-05-3 brittle
2-2-0 19-0.5-3 ”

2-2-1 15-05-3 ”

2-2-1 19-05-3 4

2-2-2 15-0.5-3 100K
2-2-2 1.9-05-3 108K(# &)
2-2-3 15-05-3 100K
2-2-3 1.9-05-3 70K
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Table 2, Samples taken at each stage of si-
ntering process.
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Fig. 2. Heat treatment curve.
* sintering temperature:830T
* spread rate:1:0.6
* composition rate:A:SroCaxCu20x,
B:Bi19PbosCusOy
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Fig. 3,Thermal analysis of BiPbCuO sample.
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Fig. 4, Critical temperature of A, B composition
with a ratio of A/B sample(sintering te-
mperature::830C, AB spread ratio:1:0.6,
sintering time:210 hrs.)
(a) A:Sr:CaxCu0x  B:BiisPhosCuiOy
(b) A:SrCaCu:0x B'BiigPbosCuzOy
(c) A:Sr:CayCusOx  B:BiisPbosCuszOy
(d) A:Sr:CaCuzOx  B:BiigPbosCusOy
(e} (Bi, Pb)Sr:CaxCuzO« prepared by
solid state reaction.
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5, X-ray diffraction patterns with each
stage of sintering process at boundary
surface of BiPbSrCaCuO superconductor
(spread rate:1:0.6, composition rate:A:
SroCazCu0x, B:BiigPbosCusOy)
(a) before sintering (b) 760 (c) 800C
(d) 830, sintering for (e) 0.5 (f) 1 (g)
2 () 3 @G5 10 (k) 50 (1) 100 (m)
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Photo. 2, SEM images of fracture surface with
each stage of sintering process of Bi
(Pb)SrCaCuO system superconductor
(sintering temperature: 830T, spread
ratio: 1:0.6, composition ratio: A: Srz
CazCuz0x, B: BiigPbosCusOy)

(a) 760C (b) 800C (c) 830T (d)
1 (e) 3 (O 10 (g 5 (h)
210[unit’hrs]
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