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Influence of PEG addition on the surface properties
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Abstract

The properties of YBCO thick film coated on Ag wire with YBCO powder is deeply affected by
cracking on its surface which was deposited in organic solution by electrophoretic method. YBCO

superconducting thick films were prepared on Ag

wire(¥0.8mm) by electrophoresis in acetone with

added PEG (Poly-Ethylene Glycol, 3% in Acetone), 1m¢ for being crack-free. The surface properties of
YBCO superconducting wire was evidently improved with adding PEG. Added PEG which molecular
weight is 600, 1000, 3400 was affected with variation of deposition voltages to the surface properties
of samples. As a result, with adding PEG (its malecular weight is 3400), YBCO superconducting wire

was better on its surface properties,

Key Words : electrophoresis, PEG, organic solution,

1. A

SRR
X %A

=
e

LE2(T7K) °]“dolA
Azees /8%
=g 71golx
A A7 A& 43

Y-Ba-Cu-O#A) e} A,
ZHEARY WwHez
Halz ALsir] 93t
(1] A== A7 249

I 2MEAE s gy AFErlde oy
go] 97| wRe) old] Tid A WHpMde) AF

Hi ok =3 £ A Aegg SE8d gug
7ife ¥H¥e 23z BEAE IYAI LA e o
T AALZ B opyel Ad w28 "7HaR
E& 8o o]HE AFsy] W] FyuHsiA AF
sSa k. Egzet azdd, 23¥ ZYY, S
A e 71eEo]l 2MEA UL AaEly] Y
o o] &EHUN vud a3 A=ZFAE AMEEA
TR Y FHE 4 5 e, dygd 2
71k def2 Aa g FA Alojrt goldtm, A A
o] FERC  AHYHErIEY %‘4_7 FEH
(Electrophoretic Dep~ osition)®-& o] &3 Az
ol /i UrH2-5] & dFe AVGERAYLe

YBCO wire

2 JAHFUES B4A917) 9% 2PoR EW
o a2y 9 HAAURE FHHHslr] A48 AFEH,
Z9 E4% YBCO 2FBERTE AMgsld AAES
Agstgot, dggnigs ofHES ALIHR
ZbAlZE 600, 1000, 34009 EBAFMW
Molecular Weight)}®& %% Poly-Ethylene Glycol &
Abgstglen, e FAZd wE Fgo] Uy
43 Zdge 2AE AAANIIA Y. =3
PEG ®ate] wg HAHo dAxdqrs AxAe
HojgozM 2AE YBCO ¥4 g7z 2 A
AUn F4e& F3e dAMFGUEE M) 4
3 ATE YA

2. AEYH

degu) Aze Bule ofME 26 mME A5

I, BAFE 2AHAE EYL YBCO 3% BT 025
gg Agd9den, HrAE ExAske] zhzh 600,

1000, 340090 3 %9 PEGE 1 m¢ F7tstd Azsld
ot

_53-



KIEEME SPRING CONFERENCE 2003 -

| #sto vixfdg

ol &dte] FEE B4 AL AXn d F 5 m &
FAE TEE AR ¥, 2859 IUF/E ol&dd
derzlon], ARG 100~400 V2 stgx, A
& AR E neistd 0~12022 syt

= (DFde 2HYA2T, (OFde AREAHY

Ag(¥0.8)4 & Abgstch Azg AWE 910 Col

A 15A1 B 2dAHE F£98U SEM AR

€ olg3td AFd AHe mHe BFIPoH,
4-FHY L o] fald YALFE FAsAL

3. 8% o n@

deree sz AEso
Voltage)& 100 VE 3o 90z 5¢ AFA7 A,
o 10 m AES HE 2L F AT 1Y 1(a)9
SEM Abel3} zo] Qo) A7)e] wls) AgiHoz
W¢ gre dolme EHe vag adURGE A
Aol AF YEo £ FFL v 9 GEo
ARYEE A9 0ol 7Rk 289 1b)E 200 V
o4 180 B WA AL ANAL o 25 m
FA9 Bg gQen, ¥Wel nEx Ram B
Aol HAEAT ol@L H7WEL(1.35x10°
S/em, 25C)& WS Hoog ARHNYT FHALL
FINAE AU AFo| o 2ol A @it}

(b) 200 V, 1802

(a) 100 V, 90
a8 1 g foild Y YBCO 2AE AA
ol 9 SEM Apzl,

Iy 28 ojx22udd 4z ALY AW
o B9 AlZez dAPY 100 VX 30x T
&g £4¢ 27, o 30 me) H& 4A €& F
ARy i wrol na2x] R Ao, 9
e g ¥ F g AYgse] 24y ¢ %o
FAC A 2 29 g4 S

AERAYDOC

a8 2 ojaZERE Erd HEAE YBCO 23
E Aol g9 SEM AR (00 V, 303%)

SPHES FEHLWR Abgste] Hag AHS
PEG2l ¥x}gko] 6005 100091 A ¢, MgzAdom
dedA ARAgHR HaAAzhe] 100~400 V, 3
0~60Zol I, EaTo] 34002 A S$elle 400 V, 3
0~12028 MAstd AR Yt PEGE A Fof
wel HEAHGd NI F olHe AL o
W H7tE PEG/E 23818 =g v dgs
2AE[AAN S8 958 Lase 2282 F
g3l TP W] o]RejxA 23r] WEol
o}

(a) =200 (b) =500
a8 3. olHME #uel PEGE #7bshA e Amg
SEM ARI(AAAIZE : 0%, AL 1 200 V)

13 4 o}HELTio) PEGI ml, MW : 60008 3H7}a
AlEe}l SEM AR (BEAZE 0%, AR :
100 V) '

29 3¢ @etelo] PEGE AzteiA 2w, AAA
o WANZE 27 200 V, NEF dod MG
N®e EW SEM A& Jehd Hes Eed 2
dgato) B AT

EWY A4 AANNY st Agele] ¥R
el 600, 10002 3400¢! 3 % PEGE 1 m¢ #H7}sld

-.-54..



ARg AsAd.

Y 4= BAEo] 60090 PEGE 713
AEAY 100 V, 3022 8o A Ao
By 3ge o] Aoy URE gE
9 AHEY ZolE Roz BIAHYL

B
AN o o
o hu

(b)x500
3% 5. olHE&ulol PEG( ml, MW : 1000)&

(a) =200
A7he
AlHe] SEM ARl (HAAIZE : 60%, AFAHYL

100 V)

B-zbeko] 1000%) 3 % PEGE 1 md H7}
3o 100 V, 6022 AHE A2 Ao FExpFo]
60021 PEGS #718 AHEY Zdge gol ey
it BEE F/tE FeE #FHAG 1Y 62

a2dL AASY Aste] AEALE 200 V, HEAA
F 3022 AHE A dE, 29L go] paH
oy AxE o3y FoEUrh § AFAAgN B
2tgkol 1000¢] PEGE AH&38td 2 dAA 9%
F7HNE F Y R AV dvn S

19 5%

ul
=

"t

(b) x500

3% 6. otAlE-&ullef PEGI m, MW : 1000&
A2l SEM AR (A : 30%, AE
1200 V)

(a) =200

e

Gy

:L% 78 Aegulo #xzpFo] 340090 3 % PEG
mé 747}6}04 @Z}Zd%} 1 400 Vel HFHAZE
Aztd AlHe FUAIR ez PEGE 37t
7399} E=bgko] 1000¢t PEGE 713
d238] AYo] ZAagsy A= S

200345 MO|MAM =25t FAHIE=dE 2003.5.16-17

(a) x200 (b) x500
a8 7. olHESG o] PEG( m, MW : 34008 H7le
Ale] SEM AMRl (ARRAIZE © 30, Axpct

400 V)

3 Aol nEAF PEGE AAAsde A9,
NRERe #U4 2 2Ye FaNd F
webdg T2y Baieol 10008 PEGE
A9 Asun we) FAst A ARYE ¢ %

2] 3400¢ PEGE Artsted Az Al
A% EWe adwdAALE AAfGoUt Astual
e 9o FAGO mm o])olE o]2A Eahoh
o2 ¢3ld £23% PEGE Al#3lo Hzzxdoz
AzAty ARAZHE 47 400 V, 12022 8o
AEE AzE .

(a) 200

(b) =300
% 8. oPdEEwle] PEGI m, MW : 3400E

A7\ A
o] SEM AR (HAEAIZY - 120%, HAAY © 400

V)

a9 88 99 zdez A3 AHY SEM At
Rozn AAALTH AHAY Fre] weh 44

o SARE F/AAE ¥ AMe ERoE 9%L
oAA e Aoz VAU

JHES Agulz s ARG AHBES EWo
29848 Yeien oF @77 As 87t
% PEGY ZA Sz Exp3o] 34000 A& A3t

IE Eve) UE 9 Q84S B2A71A 28R
o} ®abo] 340091 3 % PEGE 1 m H7te A%
ot ERe AL A JEA @ten 71Fe
A7E BrE Row BAPH, FUY FEXE H
ek e Aldol wls) n2A e

_55_



KIEEME SPRING CONFERENCE 2003

4-BYHe R YAMNFE A4 BE ¥ 99
vebdich PEGE #H71slx] @& AU 025 A, ¢
AXRFLE(]) 272 Alert, BAFo] 60020 PEGE #H
7hgh AJHE 03 A, YARFUE 327 Aler, 1000&
AL AR 032 A, YARFYE 349 Alen, 3400
& ARRE A EE 039 A, YAMAFUE 425 A/are
24 PEGS £x1#e] F7184F dAARHF &7
e Hew el

G @ without PEG
A T MW 600
X : MW 1000
S 2T g:Mw3400
3
%
2 (1 p¥V criterion)
- [ o

0.2 03
current{A)

3. 9. gAPR =4

4. 4 E

RS AVGEALEL ol g3t 2AENA
o YARFUEE AN 93t B gujol
H7HAE AHEEES AL AsbAd o8 AE H
daHe AAA DA A OGS BaAge g
PEGE #7138 894uE Azstd Ag =4 9
YBCO 2WEE2¢ AAANA, 24355 A5
ARG A7, LT FL Z2RE I
ol E @etoyute ol gaho] AT Aue H
Holx W@y @ 7)o BRHJL EHo)
FUsta @i, '

2. 22}gke] 100091 3 % PEGE 1 m¢ H7isle 200
V, 309 zhez #AFNY AWE PEGE M7t
s e AWEy Ade AA grEA 4%
o AXY BUL A& 5 AT

3. ®A%Fe] 1000¢) 3 % PEGE 1 mt H7Fska 100
V, 60298 2AoE AXE AUL MRz
dalol ofs] A A @gkon ole wabke]
1000¢) PEGS A7te zd=NAe Zd 744
of H¥sta) 4L ¢ 5 AUk

4, Bxeko] 34009 3 % PEGE 1 mé Hr}sted A
A3 AW AfolE AW ALAAEL AA
g 4 qiglen, ANEA FU4 AL F
1=3

¢

2

5. PEGS) Ao 84% JANFAEE 3719

& 2 4 e
ZHENA ARE Yool tiakg AHSAE of
e AlGEHAYe Wy E

op
E=A
e
2

N

€

g A e FHE APAE F AN

1 Ab&8hE PEGE 24% dA Ede 7¥
B4 T EAEE @3A7ed AR

2y g4g Farg F 4

>

5] 2de 71F %

32 o W2
£ odr g

UAtel 2
¥ d7E KISTEPIA A48 FAZSATAY
A

.1}
32
do
o
n‘\‘

N

In

(MI-0011-00-0043)) A ge2 38
Huth

1 89

[1] M. K. Wu, ]. R. Ashbum, C. J. Torng, P. H.
Hor, R. L. Meng, L. Gao, Z. J. Huang, Y. Q.
Wang, and C. W. Chu, “Superconductivity at
93 K in a New Mixed-Phase Y-Ba-Cu-O
Compound System at Ambient Pressure”, Phy.
Rev. Lett., Vol. 58, No. 9, p. 908, 1987.

[2] Shinichi Sugiyama, Akira TAKAGI, and Kaoru
TSUZUKI,  "(Pb,La)Zr,Ti)Os Films by
Mutltiple Electrophoretic Deposition/ Sintering
Processing”, Jon. ]J. Appl. Phys., Vol 30, No.
9B, p. 2170, 1991.

[3] Soh D., Shan Y, Park J, Li Y, and Cho Y.
Preparation of YBCO superconducting thick
film by electrophoresis”, Physica C, Vol 337,
No. 1-4, p. 44. 2000.

{4] Hideyuki Negishi, “Preparation of TB(S)CCO
Superconductor Coating by  Electrophoretic
Deposition Method”, Jon. J. Appl. Phys., Vol
35, p. 4302, 1996.

[5] Soh DW,, Park JC, Li YM, and Chu SN,
"Preparation of YBCO Superconducting Wire by
Electrophoretic Thick Film Deposition”, J.
KIEEME, Vol 12, No. 10, p. 937, 1999,

[6] Soh D.W., Li YM, Lim B.J, Kim T.W,, Jeon
Y.W., and Korobova N., "Surface Properties of
Superconducting Thick Film with Suspension
Solution added with Polymer”, Proc. 2000
Autumn Conf. KIEEME, Vol. 13, No. 1, p.503,
2000.

_56 -



