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Abstract

Well-oriented BixSrCaCu0s(Bi2212) superconductor thick films were fabricated successfully on
Cu tapes by liquid reaction between Cu-free precursors of Bi.SrCaOy{(x=1.2-2) and Cu tapes.
Cu-free Bi-Sr-Ca-O powder mixtures were screen-printed on Cu tapes and heat-treated at
850-870"C for several minutes in air, oxygen, nitregen and low oxygen pressure. In order to obtain
the optimum heai-treatment condition, we studied the effect of the precursor composition, the
printing thickness and the heat-treatment atmosphere on the superconducting properties of Bi2212
films and the reaction mechanism, Microstructures and phases of thick films were analyzed by
optical microscope and XRD. The electric properties of superconducting films were examined by the
four probe method. At heat-treatment temperature, the thick films were in a partially molten state
by liquid reaction between CuQ of the oxidized copper tape and the precursors which were printed
on Cu tapes. During the heat-treatment procedure, Bi22!2 superconducting particles nucleate and

grow in preferred orientations.
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Fig. 2. Optical microscopy for the surface of
the Bi2212 thick film screen-printed
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heat-treated at 820C for ! min — 87
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o} W 4= gk

el M AFE HPATNE vigom 211 EFE
HE AMEY RS Ao dHa =24 @ 24 B
4 #Haz dEgm Zo Figure 32 Cu7]ld 9ol
2115 B9Z 13(% 25 m) 24 F22 820T
A 187 €38 & oS 870T, 37 #8i7dA

2]

=
502370 DA e $ 80T 387 AAYH A
Hel X-4 HHaY Ariolch RNTA 387 3



Cu-free AT G o] &3t 72 A9 99 BiSr,CaCuy,0p 2UE Fore) A2 ¢ B a4 A vl Ayl

=

a2 daielste AL g0TCAAM 23 day F F
i s d4e A= Ao PBgaA] HE
Aot Fig. 34 B wkst ge], CuOt Cud

Blz12 o1

(008}

Intensity(count)
g

Bz
2000 - 08) 1
Bi22t2
Pl . (agl“ iz
sy il
0 n L L)}L_a . A_LL _J
10 2 ) a0 0 ) 7
2ZThetaldegree)

a9 3, B3 90 BuSrCal: ITARLE A4
F ®37] FoAM 80T, 1 #3 — 80T,
50 & -» 8307C, 3 #32 gAeld Bi2212

Fube] X-4 W HE.

Fig. 3. XRD pattern of the BiZ212 thick film
screen—printed the Bi:3rCaO. precursor
on Cu plate and heat-treated at 820C
for 1 min — 870C for 50 sec — 830T
for 3 min in air.
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Fig. 14. XRD pattern of the Bi2212 thick film screen-printed the BiysSrCaO. precursor on Cu plate
and heat-treated at 850°C for 40 sec in air.
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