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Microstructure Analysis of Cu/Bi2212 High Temperature
Superconducting Tapes with Heat-Treatment Atmosphere
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Well oriented Bi2212 superconductor thick films were formed successfully on a
copper substrate by liquid reaction between a Cu-free precursor and Cu tape
method in which Cu-free BSCO powder mixture was ‘printed on copper plate and
heat-treated. And we examined the effect of heat-treatment atmosphere for the
superconducting properties and microstructure of Bi2212. The composition of
Cu-free BSCO powder mixture was BixO; : SrCO; : CaCO3; = 1.2~2 : 1 : 1 and the
heat-treatment for the superconducting formation reaction was performed in air,
oxygen, nitrogen and low oxygen pressure. At heat-treatment temperature, the
printing layer partially melt by reacting with CuO of the oxidizing copper plate,
and the nonsuperconducting phases present in the melt are typically Bi-free phases
and Cu-free phases. Among the nonsuperconducting phases, it is known that the
(Sr,Ca)CuQ; phase restrain the formation of the Bi2212 superconducting phase.
Because a kind of the nonsuperconducting phases is controled by the oxygen partial
pressure, the optimum condition in which the remnants of the second phases don't
leave in the fully processed conductor was determined by XRD and the critical
temperature(Tc) analysis. ‘
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Bi-2212 — Bi-free phase + Cu-free phase + Liquid + 0,7

Liguid
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Fig. 1. Partial-melting temperature as a function
of oxygen partial pressure.
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Fig. 2. Optical image for the surface of Cu/Bi;3sSrCaOx mixture powder heat-treated at 870°C for 50

sec in (@) Ny, (b) 12Na+Op, (c) air, and (d) O, respeciively.
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Fig. 3. Electric resistance vs Temperature graph
of  Cu/BiisSrCaOx  mixture  powder
heat-treated at 870°C for 50 sec in

12N+O(l), airf(@®), and O(a4),
respectively.
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