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Formation of the Bi-2212 Phase in a BiSrCaO Thick Film
Screen-Printed on CwNi/Cu-Substrate
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Metallic Ag has been widely used as a Bi-superconductor substrate on account of its superior oxidation
‘resistance, chemical stability, formability, and electrical conductivity. However, the high cost of Ag has
been an obstacle to the commercialization of Bi-superconductors. Although the cheaper metals Cu and Ni,
which have high conductivity, have been considered as potential substitutes for Ag, research on
Bi-superconductors with a Cu substrate has rarely been reported.

In the present study, we therefore examined the use of Cu as a superconductor substrate. Cu has the
advantages of low cost and high conductivity, but it has the disadvantages of easy oxidation in high
temperature processing. To adopt Cu as a substrate material for Bi-superconductors, Ni and Cu were
electroplated on a Cu sheet; in this structure, Ni restrained the oxidation of Cu, and the Cu acted as the
source element to provide Cu-oxides. Superconducting phases such as Bi-2212 were obtained by sequential
heat treatments in Ar gas and Ar-20vol%O2 gas. In particular, the (001)-plane of the Bi-2212 phase tended
to develop in the exterior region close to the free surface rather than in the interior region. The critical
onset temperatures (Tc,onset) of the specimens produced by the sequential heat treatments ranged from

73.4 K to 78.5 K. This study provided a possibility that Cu can be used as a substrate material for
Bi-superconductors.
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