The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol 7, No. 4, pp.281-288, 1994,

girHoll ol st Bi-2223 =™ Ao M= %

=B
AR 7ol e AT 741

Study on the Fabrication and the Growih 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 BiPbCuQ 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), sintering time(210h) and composition ratiolA:Sr.CaCus-O.
B:Bii 9PbosCu30y) at 830T.
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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 ] -
(A A &) (B A1®)
2-2-0 1.5-05-3 brittle
2-2-0 1.9-05-3 n
| 221 15-05-3 ’
2-2-1 1.9-05-3 ”
2-2-2 5-0.5-3 100K
2-2-2 1.9-0.5-3 108K (& &)
2-2-3 15-0.5-3 100K
2-2-3 19-05-3 70K
A9 1o Lol HAHEA(=EE06, 24
1 A:B=Sr:Ca.CusBiigPbosCus, A2 &Ik 830"C)
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Fig. 2, Heat treatment curve.
* sintering temperature:830°C
* spread rate:1:0.6
* composition rate:A:Sr:CaCuOx,
B:Bi19PbosCusOy
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Fig. 3, Thermal analysis of BiPbCuQO sample.
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mperature::830C, A'B spread ratio:1:0.6,
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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:
SroCaxCuz0y, BBiigPbosCusOy)

(a) before sintering (b) 760C (c) 800C
(d) 830TC, sintering for (e) 05 (f) 1 (g)
2 (3@ 5 10 &k 5 q) 100 (m)
210[unit:hrs]



=2 @A o Bi-2223 2AEAY-——AAE, HTN, dHE, FFH, A4

0 14

AT 1, 22A7 Y Bi(Pb)SrCaCuOA 24 %
Ao} Aawel FARAANY A

(2ALE830T, TEH:1:06, ZAH: BiPbSrCaCuQO superconductor(sinter—
A:SECaCuOy, BiBiisPbosCuiOy) ing temperature:830C, spread rate'l:
(@) 2744 (b) $2% 70T () % 06, composition rate: A:Sr:CaCu.Ox
£% 800C (&) 5% 830C (e) 30% B: BiioaPbosCui0y)
(f) 3A17F (g) 10A7F (h) 210417} (a) before sintering (b) 760C (c)
Photo. 1, SEM images of upper surface with 800°C (d) 830C, sintering for (e)
each stage of sintering process of 05 ()3 (g) 10 (h) 210[unit:hrs]



287

A7) A2 A 7RSS A Vol. 7, Nod, 1994,

ARl 2,244 09 ¥ Bi(Pb)SrCaCuOAl 23 =
Ao g FAL HAAEE AR (&
ZA-&x: 830C, = ¥H]: 1:06, 249 A:
SreCaxCuOx, B: BiigPhosCuzOy
(a) &% 760C (b) 5<% 800T
(c) &% 830TC (@ 1 At (e) 3 A
() 10 AlZE (g) 50 AIZE (h) 210
A zr

Photo. 2, SEM images of fracture surface with
each stage of sintering process of Bi
(Pb)SrCaCuQ system superconductor
(sintering temperature: 8307TC, spread
ratio: 1:0.6, composition ratio: A: Sr»
CaxCuzOx, B: BiigPbosCusOy)
(a) 760C (b) 800C (c) 830C (d)
1 e) 3 (O 10 (g) 50 (h)
210[unit'hrs]
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