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Abstract - 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, nitrogen and low
oxygen pressure. Cu-free precursors were

composed of BiSrCa0O, (x=1.2-2). In
order to obtain the optimum heat-
treatment condition, we studied on an

effect of the precursor composition, the
printing thickness and the heat-treatment
atmosphere on the superconducting
properties of Bi2212 films and the
reaction mechanism of  their rapid
formation. 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 CuQO in the
oxidized copper tape and the precursors
which were printed on Cu tapes.

1.4 &

ul nlx A3 Al A &= 200090 2H
= AAATn A3 FE 2 2483 2
q23 7] solt),

A 7HE Bol AH&93 ¥ PIT( Powder

In Tube) FFH(4)2 & HBHd ZATE 2T &
Hao dAg] Ao tdm ubg Esto] M

HolZE& e £ A g st WHozA nl4

zZAe WEgs s gol7] dalA Fxlg F7he
e o] qkddoluh A 2ol FUlEE Whyo|r)
Azd AAe HE&5dd M8 289 de o
A A4 2 2224 % Ao|Bo A&
W, PIT Yoz Azxd & 9% Bi-A &
T AAe AzgHol Betn A zA|zto)
A g EY B4 o gE e o
ot7] wZell A 2u]go] vlMTHE AAH A
= Zx Atk vse) DOEY waw 7
e AR MA e $0.01/ampere-meterd! H
<98 dAe Az:uEL $2/ampere-
meter(P]=58] EURUSAI) 2ot} oje} e
IHEL DEERAE AV} AEHE AR 7]
7150l 483tE =y dgEo] Fu g}

% A7e 259842 & g 52 A8y
Anjgon Bi2212 L2ZXALE AQE Azse
7Z1=elth(5). o] 7149 AL FToABUE wx
7121 vl gl Aol ddga, wy E 7]
=9 PITH-2 17ut

W xS rio

Zox L = 2 jo B

o
=3

4 R EAs

Hog MAEE 71Eolt).
Cug IAEAZ Al&sl7] Aaid 2% HAAS
Azl At EHgl Ao Curl A3lElEs 24
£ dldsforwt &t} old W AHL A3
He CuOE 23E @40 Bas ¥ Cuo
ol FFYPLR o) & Aotk F, Cu 71H 9
o CuOE AYF Bi20s, SrCOs;, CaCOs; &%
TL2 Ud8M dHgstd 2HdE Zere FA e
= otk Bi-Sr-Ca-Cu-O A i3t & stat
FHEZE o}l & 7] FYE A @skm Al wiet
Cu 7139 A% 23tz Astd Zrte] Cuo
et Sl dgol7] wEo njd 3zt
A %07 MEgd 2HE Wy 2208 A
7l fg 21& 271E 414 4. wyg B o=

ox
o 0 N

-85 -



BoHdE AEAZ 2(Ag) WA F(Cu)E AHE
31 Cu $l°l 948l€ Bi203. SrC0Os, CaCOs &
g zA Wzt oy FA Wz, Ex"E £
97 58 WEANEA TgIF 2=oM HEE
oty AREA -Zo2 & wjgd 2HE 27
S PN 9@ FA TH AL FaA
itz

2. AU

AR AR daELS = 99.99% ¢
Bi203. CaCO3¢ 99.9%9 SrCOsz°lt}. ol &
2 E8 Bis,SrCa0,(°]8t BSCO)9 x4 (x=0,
0.5. 0.7, 0.8)°] HEE &I} F < 200 cc
9] attrition mill% A 2F o} %7101] R
50 g3 A23Yet2(d72 1 cm ¥ 2070, AR
0.5 cm 2 4071 < ¥3 &7 Eol9 70 %7tA
ere g A& oS planetary pot mill& ol &
s 2 NSt £ ¢ EAY o Azxsd
zulatgdcl. £ ¥ ““’—4 d2ale 1 m W
9Jojt}, 23 ZIHL A paste Ax AHE
& §7122 ® 194 AANE A8 712 HA7HAE
Hold Azegm, FHE A7A FTH {71E
A7 S FA B2 7 : 39 HEE vhx fEd
Yo Bg olgsld, @olgs zied IFAY
A 282 Aoz ADE A= F 7

AEje) paste® WEUTH.  Screen printing<

150 mesh Aax3adx gBAgol F2 1F
squeezer® °l &8st 13 =AY ATt I
z3ag H& o Fute] FAE o 20-25 ;zm7§

At 1 gue 820C- “g80T el There 9171

(A, AE, 37), )N FEF A3
A 7t 2 ¥ze 3¢9 % %%0}%13}. A
g ute] AR Fxet vlAlFZE XRDS #dEn

7Ag ol&dton 1“?‘43*1}%‘0“ olsted M7 A
EAQS 2HEA.
3 Zn % nx
Cu 713 2 9l °UL_ u-free BSCO A
ZH B Alole] RELE W st
Bi2212 AT FHe Azste AL AFAHA

AF9 H7b g7) "B A= o] FAH<
A qRE BEoln 1 WeITE ¥ Aol
gitt. E38 gAst B meh i AL
Hol TFo st Cu 71wl 437t %3
o gojuy] WEd e F Aol W=
AT ATA B2 e AR elEE 943 el
ZA8A e8] i A A TH =
74,4 2AE Aol A7 T2 Al ol &

& &4 ‘I}E}H dAex, £47), =Zd"W 3
SAe 4%, azlm A3H BEe 24 5
o pAsd g AP BAHE B A =
Aol QgL setstn Bi2212 A= gl 34

ol ¥
He 7178 fPgezs HH9 33 2T &

231 F JE Bi2212 2AT HolZE A
3 & 4 e 7ee utdAsna o

Fig. 1€ 97 Bi : Sr : Ca = 2 * 1
190 zAe Burg 7 7% fo 13 dAEn
820CoA 1 B2 dxjzlg v 850C-870C
Apole]l LxoA thekaiA AAF 2PS Hole
:1%01‘:}. 820TColA 1x=2 183 Exzsts A
ARAE AAs AFA BTl FHRY o
B 7w Qe Tt wkgE Cu At
FAA 77l 98 Aotk zt AW FEHY
1o #s] B Az 820TNA I & 38t
ore Ad A FH 7| FZECl Bol &9
= AL ol & 4 UAxn & AlHEe XRD 2#
2RE Bi2212 Aol FH o] He 53 =4
gAL ol & F AU

211 mixing Powder
heat-treated at 820°C(1 min)

100
100

804

CuO+second phase

604 dominant area

Bi2212 dominant area

Time

404

204

non-reaction area

850 860 870 880
Temperature

Fig. 1. The phase colony for heat-treatment
temperature and time of Cu/
BizSrCaOx powder.
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Fig. 2. Electric resistance vs. Temperature
graph of the Bi2212 thick film
screen-printed the BisSrCaO« precursor
on Cu plate and heat-treated at 820°C
for 1 min — 870C for 50 sec — 830C
for 3 min in air.
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Fig. 3. Electric resistance vs. Temperature
graph of the Bi2212  thick film
screen-printed the Bi135rCaOx
precursor on Cu plate and heat-
treated at 855°C for 50 sec in air.
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Fig. 4. Electric resistance vs. T emperature
graph  of Cu/BiisSrCaOx mixture
powder heat-treated at 870°C for 50
sec in 12No+Ox(I), air(@), and O
(A), respectively.
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