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The Effect of the precursor powder composition for Bi-system

superconducting thick fiims on Cu tapes
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Abstract
A well oriented Bi2212 superconductor thick films were fabricated by screen printing with a
Cu-free Bi-Sr-Ca-O mixture powder on a copper plate and heat-treating at 820-880C for several
minute in air. During the heat-treatment, the printing layer partially melted by reaction between
the Cu-free precursor and CuO of the oxidizing copper plate. In the partial melting state, it is
believed that the solid phase is Bi-free phase and Cu-rich phase, and the composition of the
liquid is around Bi : Sr: Ca : Cu =2 :2:0: 1 Following the partial melting, the Bi2212
superconducting phase is formed at Bi-free phase/liquid interface by nucleation and grows.
With decreasing the Bi composition in the precursor powder, the critical temperature(T) of the

fabricated Bi2212 thick film increased to about 79 K
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Fig. 1. XRD pattern of the Bi2212 screen
printed on Cu plate and reacted at 870C for

50 sec — 840 for 3 min in 12Nz + Oa.
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Fig. 2. Electric resistance vs Temperature
graph of Cu/BipSrCaOx mixture powder
heat-treated at 870C for 50 sec — 840TC
for 3 min in 12Nz + Oo.
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Fig. 3. SEM image for the surface of
Cu/Bi1sSrCaOx mixture powder heat-treated at
845C for 50 sec in air.

5 N
/// _________
. //
Edl f ]
e |
z i
2 i
2 !
(7 1
&l : ;
!
f
/
!
0 1 i 1 1 i
0 50 100 150 200 250
Temperature (K)
Fig. 4. Electric resistance vs Temperature
graph  of Cu/BisSrCaOy mixture  powder

heat-treated at 845C for 50 sec in air.
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Fig. 5. SEM image for the surface of
Cu/Bi13SrCaOyx mixture powder heat-treated at
855C for 50 sec in air.
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Fig. 6. Electric resistance vs Temperature graph
of Cu/Bii3SrCaOx mixture powder heat-treated at
855C for 50 sec in air.
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