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Abstract: An impurity layer composed by Ba-Cu-O heterogeneous phase and a-axis YBCO crystal grains exists on
the surface of the YBCO film after high-temperature crystallization, due to the unique growth mechanism of the
YBCO film prepared by the TFA-MOD method. For the research of zero resistance superconducting welding and
conventional resistance welding, we etched the YBCO film with Arion, decreasing the thickness of the film and
removing the impurity layer without destroying the superconductivity and crystal structure. The Raman spectros-
copy and scanning electron microscopy were used to research the states of the film with difference etching time.
The results showed that the surface impurity layer of the 1.3 pm YBCO film was about 220 nm. The YBCO film
was still crystal and c-axis oriented, though over etching. After etching, the oxygen vacancy defects in the film in-
creased, causing the decrease of superconducting transition and current carrying performance. It can be solved by
oxygen-absorbing treatment.
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Fig. 1 Raman spectra of samples with different etching time
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Fig. 2 SEM images of samples with different etching time
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Fig. 3 XRD patterns of samples with different etching time
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Fig. 4 AFM scan near the boundary between the etched and unetched areas of the film after etching for 25 min
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Fig. 5 Superconducting transition characteristics of samples with different etching time

(a) T-R curves; (b) Transition width and initial transition temperature as a function of etching time

@ Etch 0 mig 35¢ = AT 193.0
o | —Withont etching ; A T,
g — Etch 10 min 192.8
g - Etcg %g min Etch 15 min 3.0
4 — Etc min
8 | —Etch25 min Most 1926
- — Etch 33 min X ~
IS — Etch 41 min <z0l . - 1924 s
s . -
E Etch 29 min 1922
2 Etch 25 min 1.5+
S < 4192.0
0 - Etch 33 min 1.0
91.8



12 B &K, % T %% TFA-MOD ¥ YBa,CusO;., 51 R8I 52 W iF 7 1283
160 ey Witho (a) Btch 25 min a TS
I ——Without etchin, S - 1K
0T R 10min © = § < |
120} ——Etch 15 min =4 >
——Etch 20 min ~| ¥ g 5.
100 + —e—Etch 25 min =] % 5 5
> ——Etch 33 min & 5 9 £
S | ——Etch 41 min J Sg =&
80 2 E=h= o
S) R S § BB
60 8 .
40 |Voltage criterion 2 R
200 ,r""f
04 I ol o @77K, self-field . . . ) ) ) .
0 02 04 06 08 1.0 12 1.4 1.6 1.8 2.0 22 6 8 10 12 14 16 18 20 22 24
J./ (MA-cm™) 26/ (°)
160 () With oxygen treatment (b) Etch 33 min :§
140 L = — Without etching ~ S
—=— Etch 10 min g :
120 —Etch 15min = g = e I
T 38 Bt
——Etc min | S > .
3100 [ ——Etch 33 min < 5. g% ~~~~~~
< g0l —x— Etch 41 min 2 5§ = E
S) £ SE =S
60 | g £ 55
k= 25

40 | Voltage criterion

20 - TR
ol _apes2 2 @ 77K, self-field
0 02 04 06 08 1.0 1.2 14 1.6 1.8 2.0 2.2
J./ (MA-cm™)
1.9
1.8 [[© .
1.7+ \lx‘&.——./ B
& 1.6 | A,
st
14
S13r
~ 12} -= With oxygen treatment
1.1k -4 Without oxygen treatment
1.0 -
09} a—"
0'8 L L L 1 L 1 1 L 1
0 5 10 15 20 25 30 35 40

Etched time / min

Bl 6 NI 2 AN R 2 b TRLAE T B 2
Fig. 6 The J. curves of samples with different etching time

were measured by induction method

(a) No oxygen treatment was carried out after etching; (b) Oxygen
treatment was carried out after etching; (¢c) Comparison image of J.
variation trend of oxygen-absorbing and non-oxygen-absorbing sam-
ples after etching for different time
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