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Preparation of YBCO Superconducting Wire by Electrophoresis
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Abstract

In this paper, by using the electrophoresis, preparation of YBCO superconducting wire deposited on
metal Ag base wire was studied with its properties. YBCO powder could be prepared by solid state
reactions with calcining and sintering processes. Superconducting wire prepared on metal Ag wire used
as cathode of deposition base could be also fabricated in the YBCO/acetone-dispersed solution to obtain
several tens of ym thick films. And then it could be used as superconducting wire for measurement
after calcination, sintering and oxygen absorption processes.

In the process of film deposition, a catalyst I added into the suspension solution was very useful
for preparing thick film of YBCO, and BaF: of additive material was also necessary for preparing
crack-free wire of YBCO superconductor.

As a result, YBCO superconducting wire added 2~3wt.% of BaF: with catalyst, Iz had better
deposition condition for uniform and dense YBCO wires, and critical current density, Jc was calculated
at the value of 1,458A/ctt (more than 10°A/cr 77K, O[T]) of 30mm thick sample by 4 point prove method.

Ly 2
1E 2A=ARY A83 AL =¥H FA o 4 2 A 7t FAS LoldA 4& F W
& AY E& HolZ Feo dA(wire)Z 7H¥ 8o o9, 3Hae 3T F A+ FHo] Aok
FEH AYAN2Y, AEAF, NMRE 124 24 B A7E 2354 YBCO %& AV |95y
FA T 9T B8EE I A AT 2 %A f1d 3 AZAA dAPE AR

wol s AHT Yo AA B H, FUY PPz Ao TW Yo AgHe
< FE Bi2223A4|41A4 PIT(Powder In Tube)4, A3 YBCO A= HAAE AZ3AG. °]“ﬁ, g
CTFF (Contineous Tube Filling and Forming)4, ¢ A YL dstd L 2 BaFR g 294° 2
Bi2212A914 Dip coating®, PAIR(Pre-Annealing ANAZ A3t AT EAo JgE "=

Inter- mediate Rolling)®¥, YBCOA <A IBAD(lon
Beam assisted deposition)¥, RABITS(Rolling
Assisted Biaxially Textured Substrate)y] $o] lch2

o]str ¥7 YBCO$ BiAl & A=A 9 A
HZE A8 A719%dE(Electrophoresis)q 9 71&
7n'34 J_aE 23 NEgn g™ "7l asgel
g A AMxrVIe vlaFy D3 AAE ALE
3t #Ustn AW ARECle oy ar g

TrBAYSa A F s WAL B A
T gxdgty AAEen we

Y FF FRASE ofF-Eaey yas

Fdavd d4< B, AANNE, =8 7] 24
EA TE€ AARY $iste YBCO #%L 13
A%, dA48 F 3W o] 4¥ HAFte A9
el 2 el oA 23 dAns 48 9, 24
mE 2YW dg9 ¥E #AI, AFE zA=
A4 54E& FAHAS

2. AEwH
21 Alg9 M=
2 g3l Al4E YBCO %2 71&9 143
APE ol &3l e, YBaCuiOrx ZAEA 2 7z
Qe Y42 0N Y Ba:Cu=1:2:30 g2

-570-



Y203, BaCOs, CuOS 2+zte] Bule) ute} &3 st
920[CINA 6A2F 5 14 ta® g, oA ¥
4, E¢se Slton/an]e) GBoz2 AA 10(m), ¥
o] 4[m]! B Hwlz HAH F, R20[TINAN 24
AZE B 27 sha wgAZl o, nPsE s
323 25 Ar95AH g L P
T2 A3 QT

Az7 YBCO B2 Axg 93 & ralle
9 ¥ BANEES} $54% A4 08mm, 9.9% &
£ 9 silver wireE A3, 714 EH o] 439t
9 o]2d AAS Ao folAE sl AX
(1000Cw)¢ £A42 BB 7bdA v, AHsid
dAetel Az HAToZ ALLSAT

22 MIIHE Foto M

AA AxzE A% YBCO AX{AAE 29 19
Ag=e gon, Agd(-F) F4 5imml9) 23
o8 g3 F& $3(+F, 10° Cwe 938 2
Aoz nANA, 79T AAL I $FFA ¥
AHES St

OC power
supply
T 0~ 1000V

Digital

ADAA
Iiaimonis

[™ Cu wire

Petvonal n + b AQ wire
1

Suspension of YBCO powder
in acetons with iodine

28 1. ANAFAR FA AEE
Fig. 1. Schematic diagram of electrophoretic
deposition system.

Az o d9d4L YBCO ¥% 2.0[g/21¢h 3
7}A BaFz(0~3wt%) 2 A 23 ) 2 (50 ~200mg/ £ )
LE &8 =H FE3 oA Avtd EFEL
€ OAE Gdd o] £E0E EAAA AU
olHE Fo wHY H0 £A ¢ A7 L2E=9
Zulzgog Hol2Asyt dud e A=,
ojze] YBCO #2929 #¥d FXHH (+)9 ¥
Aaprt eyt A mAEAC oF o]FEd
39 Agd fd TUA ARG

23 MaZEE g
A&FE YBCO =9 2354 F4E sty o
E971(400C, 24mel A <2 FHAAE F3Y
EUEYS YART R dAL=E SH A

A

il
i)

b B>

3. 2 o
3.1 YBCO M X &totol

YBCO XA A=aE Azl FE3 B48 A8
Eoe 7] £¥8 Y542 BYsly 19
=]

o 29 2
G 2ol YA =Arle FFEI} Alm] WA,
2~6lm] Al FY BEE o] FE SHSAY ¥
Tol 2AHE VAW F A TF, 2N
A5 A AHg P22 g

480 -

e

Cumutative Distribution{%s)
'\.\'
.
—

Particie size{um}

3% 2. YBCOE®E dA =AY FEE
Fig. 2. Particle size distribution of YBCO powder.
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Fig. 4. Relationship between amount of deposition
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Fig. 8. SEM photograph of 1st deposited wire
added I (BaF: 0, 1, 2, 3wt% )
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Fig. 9. SEM photograph of 2nd deposited wire
added I (BaF: 0, 1, 2, 3wt% )
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Fig. 10. Boundary region of double deposited wire
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Fig. 12. Critical current of sample wire
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