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Abstract

We fabricated YBCO thick films by using a screen printing method with Y,BaCuOs(Y211) and BaCO; powders on
Cu-substrate in N, atmosphere. Cu-sheathed YBCO thick film process is more simple and economic than YBCO coated
conductor methods. The heat treatment is performed in the range of 860 — 875 C for 5 min in the tube furnace of N,
atmosphere. The flow rate of N, gas is fixed 60 mé/min. Microstructure and phases of thick films were investigated by optical
microscope, X-ray diffraction(XRD) and SEM. At heat-treatment temperature, the thick films were partially melted by liquid
reaction between CuO of oxidized copper substrate and the powders screen-printed on Cu-sheath. During the heat-treatment

procedure, YBCO superconducting grains nucleate.

Keywords : partial melting, Cu-sheath, screen printing, N, gas

L AE

Bednortz®} Miillerol] &8 2 A=AV}
BAE o]F[1], L ZAZAE HAFH7|7]A
£317] A% AR 2AE AA A47
93] ZPFHol 93 gloen dx Bi-AE
AR Y-AE AT AAE FHE
ATHo AU 2L Bi-AIE 2%

Fax : +82 42 865 5979
e-mail : jinie69@empal.com

*Corresponding author.

AAe A34E Fo w52 s
T YA AF WEQYT dAS Eojxe @
A& AL Ao DA Sl g2 o
AdF HEE 7 ¢ e YAE 2dE
A7 A D771 S8ste d glol &
A& 7HABRE o8 FHOE = A7t &
A o] FojNa glth o)F Y-AE 2AE
A Az A= H7HA7F lom g

¢l Ao ZF RABITS(rolling assisted biaxially
textured substrate)[2], IBAD(ionized beam assisted
deposition)[3] 2 ISD(inclined substrate deposition)

- 132 -



Fabrication of Cu-Sheathed YBCO Thick Films by Screen.... 133

fe)

S AAMot 2z 34 HAt EFstn AA
Q1 EHoA
Aol e ATAE g 7)Ho) U4 F 4
g & o Cud 48R QA AAEHE CuO
£ YBa,Cu;O(YBCO) & Al Hagh H§
o] FFYoR o] gd= Aotk Athr} screen
printings ©]&FoZH F FAHE /=
1A g =3 9EES $& AL Havk 9l
022 coated conductor FAE] BlE] AhA
o2 ZhdIHHE AAF

o Eva & ¢ A

fo
oo
s
1g
2
2
&
e

>
o)
rlo
a

Im A48 Wy

B A¥oM e 55 7182EA Hd FA
7} 0.3 ml €% 99.9%<] Cu 71#S 1 om x
1 cm A2 o] FHSIAT. AvlstA] &2
Cu’|®o] 7|®3 AsE7He] HAHE /X
gt7] frestes wAl dut A2 A}
STHS]. Tvld 7| deges o83l =
=3 AH 7 A F 1A ZEE M At Az
A2

Pastes= Y211(superconductivity components co.
Ltd) ¥ BaCO,(99%+, Aldrich) £Z& o]&3}
of 247 FHleth 44 dsdd s vix
& olgste] A3 £ e ZAYA
o} E33te pasted A3 AFAE «
-terpineol 67.5wt%, butyl carbitol 22.5wt%, Ethyl
cellulous 10wt%E =33l hot plateZ 7} L3}
Qo TFELF AFA Y HlE 73202 H
ZA|8tal AR-250 paste =372 387 EEF
287 g2

Y21ifiims Liquid YBCO

Phase Phase
BaCO;
films ‘ Cus0 ‘ Cuz0
or CuO or Cu0
Cu Cu Cu
Fig. 1. Schematic of the fabrication of YBCO

superconductor on Cu substrate using Cu-free films
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Fig. 2. Optical microscopy for the surface of thick film
screen printed the Y211 and BaCOs precursors on Cu plate
and (a) 935 C for 5 min, (b) heat-treated at 935 C for
10 min in air (X50).
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Fig. 3. XRD pattern of thick film screen-printed using
Y211 and BaCO; precursors on a Cu substrate and heat-
treated at 935 C for 10 min in air.
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Fig. 4. Optical microscopy for the surface of thick film
screen-printed using Y211 and BaCQ; precursors on Cu
plate and (a) heat-treated at 860 C for 5 min, (b) heat-
treated at 865 C for 5 min in N, (X50) .
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Fig. 5. XRD pattern of thick film screen-printed using
Y211 and BaCO; precursors on Cu substrate and heat-
treated at 860 C for 5 min in N,.
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Fig. 6. SEM images for the thick film screen-printed using
Y211 and BaCOj; precursors on Cu substrate and heat-
treated at 865 C for 5 min in N,. (b) is a close up image
of dark field in (a).
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Fig. 7. EDS line scan data along the line in a (b) of Fig. 6
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