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ABSTRACT

YBCO film was synthesized by using a new approach to the TFA-MOD method. In the fabrication process, Y,Ba,;Cu,0, and
Ba;CusOg powders were used as precursors (the so called "211 process"), instead of Y-, Ba-, and Cu-based acetates, and dissolved
in trifluoroacetic acid followed by calcining and firing heat treatment. Consequently, we successfully fabricated YBCO film and
evaluated the phase formation, texture evolution, and critical properties as a function of the calcining and firing temperature and
humidity, in order to explore its possible application in coated conductor fabrication. The films were calcined at 430 — 460°C and then
fired at 750 — 800°C in a 0 — 20% humidified Ar-O, atmosphere. We observed that BaF, phase was effectively reduced and that a sharp
and strong biaxial texture formed under humidified atmosphere leading to increased critical properties. In addition, we found that the
microstructure varied significantly with the firing temperature: the grain grew further, the film became denser, and the degree of texture
and phase purity varied as the firing temperature increased. For the film fired at 775°C aﬂer calcining at 460°C, the critical current
was obtained to be 39 A/cm-width (corresponding critical current density is 2.0 MA/em® ), which was probab]y attributed to such
factors as the enhanced phase purity and out-of-plane texture, the moderate film density and grain size, and crack-free surface.
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Fig. 1. The schedules of (a) calcining and (b) firing process.

Ao o
=

& ol&sto] FEAFLH, A JFERA A4S S
34 (BRUKER-D8)Z ©o]-&3te] X-41 343} FH5= 3

7yatdom gato] 15406 A Cukl AL AHE-sIiT. Al
29| A7)E 4x4mm’OlL, oF 0~75°, ¢ 0~360° H 9]

MM 5° AR KA 1R Bte] ZYsgich I
vl 249 #4935 Raman £3YE o] 35k,

AA L5 YEIE 01838l 30- 120K WA 4%+
S 01%6}0:1 s &g A ARe sAdT
2 AA A7 K)NAM S

3. &

IIIH

L

K

Firing Ex2] &<t F719 &L Hristr] AsiA
calcining E=1213F B1HE 0-20% 5715 3k Ar-1000
ppm O, 9171, 775°Coll A firing €X8E st} whet
o FEAE 98 Xeray 38 E4(XRD pattern)S Fig. 2

of ettt RE £5 2l YBCO (00)Ho| vt
o] el HysiA A =1 3
0% BFtel A YBCO uhete] spdside) =7t o4

—_—

2 433 A2 3.(2006)



100 UEH - AN - AT - ok
o @l o

. E g g3
= = S
S . w -

S £8 J OF ]} 5

(=] o ) 3+

S L Jkes ] NS low

Intensity

]
‘\ A N U A [121%

}

W BTN 20%
30 40 50 60

20

Fig. 2. XRD patterns of the films fired films at 775°C in the 0 -
20% humidified Ar gas mixed with 1000 ppm oxygen.
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Fig. 3. Pole figures of the films fired at 775°C after calcined at
430°C in (a) dry, (b) 12.1%, and (c) 20.0% humidified
Ar-1000 ppm oxygen.
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Fig. 4. SEM micrographs of films fired at 775°C after calcined at 430°C in (a) dry, (b) 4.2%, (c) 8.0%, (d) 12.1%, and (e) 20.0%

humidified Ar-1000 ppm oxygen.
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