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The Effect of the Precursor Powder Composition for Bi-System
Superconducting Thick Films on Cu Tapes

v EHAEC, EfEdT, Bteds)t, olE N, A mlak, A
(Sang-Chul Han®, Tae-Hyun Sung®, Young-Hee Han®, Jun-Sung Lee®, Hee-Lack Choi**, and Sang-Jun Kim®*)

Abstract

A well oriented Bi,Sr,CaCu,0,(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 820~880%¢C for sever-
al minute in air, During the heat-treatment, the printed layer partially melted by liquid reaction between
the Cu-free precursor and CuO of the oxidized copper plate. In the partially melting state, the solid
phases were identified Bi-free phase and Cu-free phase, and the composition of the liquid was around Bi
$8r 1 Ca:Cu=2:2:0:1 by using EPMA, The Bi2212 superconducting phase is formed
through liquid reaction at Bi-free phase/liquid interface by nucleation and grows., With decreasing
amount of Bi element in the composition of precursor powder, the critical temperature(T,) of the fabri-
cated Bi2212-thick film increased to 79 K.
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Fig. 1. XRD pattern of the Bi2212 thick
film screen-printed the Bi,SrCaO,

precursor on Cu plate and reacted
at B70T for 50 sec — 840%C for 3
min in 12N,+O,.
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Fig. 2. Electric resistance vs Temperature

graph of the Bi2212 thick film screen-

printed the Bi;SrCa0, precursor on Cu

plate and reacted at 870C for 50 sec —

840 for 3 min in 12N,+0,.
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Fig. 3. SEM image for the surface of the
Bi2212 thick film screen-printed the
Bi, sSrCa0Q, precursor on Cu plate
and heat-treated at 845C for 50 sec
in air.

o} R _.j
£ !
z
£

o L 1 J— L

0 50 100 150 200 250
Temperature (K)
$# #lo) Bi,;SrCa0, AFNELE V4

a8l e | ' R
. 8% 845C, F21FAN 50 23 INAE.

Bi2212 ¥ut¢] 2x¢f utl A/ XY W,

Fig. 4. Electric resistance vs Temperature

graph of the Bi2212 thick film
screen-printed the Bi,sSrCaO, pre-
cursor on Cu plate and heat-treated
at 845 for 50 sec in air.
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Electric resistance vs Temperature
graph of the Bi2212 thick film
screen-printed the Bi,;,SrCa0O, pre-
cursor on Cu plate and heat-treated
at 855¢ for 50 sec in air.
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