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Abstract

We fabricated the YBCO films on LAO substrate using the TFA~MOD method and evaluated the
effects of heat treatment temperature and film thickness on the microstructure, degree of texture, and

critical properties. The calcining and firing were performed at the temperature range of 370 C-460 T
and 750 T-800 T, respectively. For the films fired at 775 C after calcining at 400 C-430 C showed
highest critical temperature (Tc-onset) of 89.5 K and critical current (Ic) of 40 A/cm-width which
corresponds to critical current density (J¢) of 1.8 MA/cm® The highest critical properties are probably

attributed to the formation of purer YBCO phase, stronger biaxial texture, and higher oxygen content,

according to the XRD, pole-figure, SEM, Raman analysis. From the multi-coated films, the Ic increased

from 39 to 169 A/cm-width as the coating repeated to four times, while the corresponding Jc was
measured from once to be in the range of 0.8-1.2 MA/cm®. Both Ic and Jc degraded as the coating
repeated further, indicating that the optimum thickness is in the range of 1.0 tm- 1.7 um.

Key Words
1.4 2
YBCO #gAdAE dAd4s 259 313733}
HNE e dARFLE JO8 /M7 B
G AdE Aag (RAE $H14A, BE, BH7),
ety Bl 488 F Ads 19_; 1= 9)
. YBCO wrbM el 8 Az Wyio =2+ PLD

(pulsed laser deposition), MOCVD (metal organic
chemical vapor deposition), co—evaporation, MOD
(metal organic deposition)s 2 ZF& o] o] &5

23te

1. ’SETAEH;—TI'L HaFee

(B2 oAl gt HES 300)

2. é*i‘%ﬂaﬁ“’d-_r‘i FEPN PN = - T
3. ADndistn HEEAMZSE

a. Corresponding Author : jinho @ skku.ac.kr
Xt 2 2005, 11. 17

1XF A AF 2 2006. 2. 27

AALREZ @ 2006. 4. 13

467

: Critical current, Multi-coating, Pole-figure, TFA-MOD process, YBCO coated conductor

A A7 AP 314[143].

Z7] MOD® el AT HZAM = metal-acetylacetat
onates[4]1Y} metal-naphthenates[5]0] 3 ¢ 5}
AFRE AT 28 ol AFAHE YBCO uwhubo)
FHAAANA G4, stegHoz AAHF BaCOs9
s 434 =9, YBCO 4& dAst= A
A A et Ea7F oAHa, whk o 24
o7 FAste whebdAle] AAAF (108 AshA
A " ¥ fS_Oﬂ metal-acetate$} TFA (triﬂuoro
acetic acid)& HATAZ AHE3tE TFA-MODH
FFo= Ban—E— A5ty BaFor= 948 %?l

& vY971E Aoz RV vheste u
oo 2o BHEIE AL JAG £ U

)«

53

K

[e

Ae



J. of KIEEME(in Korean), Vol. 19, No. 5, May 2006.

TFA-MOD®Y -2 ex-situ BaF, Z 249 <o
E A Gupta Bol 98 e A<t =AcHe] Qut
Ao 2 TFA-MODW-S metal-acetateE trifluoro-
acetic acid (TFA)ol &3Az2 & 7@ dip-
coating ¥+ spin-coatingslx dHE A u
HAAE Azse Wyt TFA-MODWHo

AZFE YBCO wetd e 36 x 10° A/em® o) 4
9 2 JAMAFEEE JA= Aoe HuYHw

ATH7].

2,
N

i,

(o3
> 7
oo
9]{_5
R
=+ 7l
>4
B
i)

-J
&
s
=)

A wre A
utet A F et

7
F2E dee] BT _‘11541 ‘il : _EffL A

o
ot AL

L3
T
z
=)
g

[¢]
L.
i

K

it

é

T
_a
ich
X =
g

01' e
-1
2

P x

O o o R R C A o

ogﬁohg AAH e s

Y:Ba:iCu=1:2:39] F& o0& 7[xX & ALA
BH8 A=3}7] 98] Y-, Ba-, Cu-acetate (aldrich,
9999 %)E 3l TFAY 2 M9 57 HE
E 8339 ). Metal-acetate?} &3]19 S92 74
ToAA 4 A5 S5 Was & BF oy EA
I TFAE AAs7) 98 Wee= 3Msn 79
THE 33 wEsle A4 THRES “91051 3

o o 4
off’ 1
Il
N
i)
i
d
K-
xul
o
tlo
2
3
o
_9,
r&
-',J
é
oo ¢

Azsgrt Alzd g9 g2 719 (04
cm x 15 cm)ol 32 mm/min® 4AEEE dip-
coatingdtal 150 C, AFE 7|04 10 27k A=
3ot

468

Calcining process Y
370, 400, 430 and 460°C
400 -
g
® 300 30°Ch
=
2
E 5°Ch
£ el 200°C 250°C
]
;‘; 30°C/h 150°C/h
150°C
100 [
150°C/ Wet flowing o,
0 . . . .
0 5 10 15 20
Time (h)
(a)
800 |- 750, 775 and 800°C
700 |- ‘
o 600 ¢ 100°C/m
= H
S :
g S0 450°C
2
g 400 |- )
2. 150°Ch
g 300} ;
& H 150°C/
200 | ArO,
008 Humidey | Dry Dry-0,
0 RN . .
0 5 10 15 20 25
Time (h)
(b)
a3 1. 2X9 2A4F NER (@) d32 FE b
ALE) *3 —g_zg
Fig. 1. Schematic illustration of the heat-

treatment schedules of (a) calcining step
and (b) firing step.
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The XRD patterns of the (a) films fired
at 775 C after calcining at 370 C, 400
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calcining at 400 C.

Fig. 2.

A 2= g vNTRE B3] 98
400 TeollA st43 & 750 C, 775 T, 800 CTolA
dyade wture) w M z7E ALAE a9 3¢ e
Wk B A¥EA 2XoA g vAFd
(micro-crack)# 24 elY E¢E 52 #AHA &
THIEYE »

} o)
it B |

gtort exd wel 77| e ugl
29 @)l BolEe] 750 CTolAl B AHY
A% 15 e AARel GRS, WA A

Aol 23 a-= ZAH (needle-shaped grains)E



J. of KIEEME(in Korean), Vol. 19, No. 5, May 2006.

. 400 TeollA
800 TAM HEA @ woke] vz,

stAadk & 750 C, 775 C,

. SEM micrographs of films fired at (a)
750 C, (b) 775 T, and (¢) 800 C after
calcining at 400 C.
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(113) pole-figures of the films fired at
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Fig. 5. Raman spectra of YBCO films prepared
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800 C after calcining at 400 C.
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