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Microstructure and Electrical Properties of YBa,Cu,0,
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Abstract

The YBa,Cu;0,-20 wt% Y,BaCuQ; composition designed in YBCO system was synthesized by solid
state reaction method. The optimum condition of hot zone temperature and growth rate in floating-zone
melt were 1080 ¥ and 2.5 mm/hour, respectively. In samples growth as these condition, the low angle
boundaries in grain direction and small amount of amorphous phase known as decreasing characteristics
of superconducting materials between grain boundaries in microstructure are investigated by polarized
light microscopy on the whole,

The critical current density(]J,) at 77 K of sample using powder fabricated with no CeO, and doped 5
wt%Ce0, were 8,000 A/cm®*(Ic : 561 A) and 12,000 A/cm®(Ic : 826 A) at 0 T by direct current trans-
port method, respectively.

Key Words(ZE R 80{) : Floating-zone melt method(LBLHH BE|RDY), Y123(YBa,Lu0,), Y211(Y,BaCuoy),

Pinning effect(Eld {D}), Critical current density(l ;: YHIERAUST)

.M 8

YBCOA 1&:AEMS £ 83 3%
YAEE ez WA ise 8834 L Jin
VR 98 M§ naEglen, olF oY FA&
A T RDHI Y. YBCOA &
ZAEME 1000 ©9 1200 © RedM XPkg-o]
A3, 1000 TolFoME Y1232 HEH 0] Q¥
dgo) €}, S4FTAHL Y2349 XAER¢E

gAY AARE - ARLALHREAY
(AHSAN 47 FAF 373-1 HA, Tel : 042-869-8471~2,
8478, Fax : (42-869-8470 hitp : //sorak kaist.ac kr/~ hgkim/emdoc/
E-mail : duck0526@cais kaist acke)
gAY S E ALAFYE AT
o ARAgried AT
19993 39 169 M4, 19999 549 6¥ AHAI¢E

1000 € o]42o2 71438y Y2113 Ba-Cu-Od44
o2 B¥§§(partial melting) A7 ¥ ©}A] Y123
Aol JHE EEE YA 2AEYAHES T
goz HYAHN AFA7 € $YPelrt. JingE &
FA9 o|@#d MTG(Melt - Textured-Growth)
2 AR, 22y olHe MTGH 4%
YBCOA Z&XAEMNY §4FP& A8 €79
doff FPS = Aow AW M) PN 9P 43
# #A4€ 97171 ol =@ )5 g3 AR
dXe e YAE YAA gt v)kg A
o) dollA ", ol ¥ MTGH s 4%
S A3 AYe FHAAY9AF(TEM) B o
3o 49 d@AYAE AAYUYAZ misorienta-
tionH =7} 15¢C oldo|t}. ol mAHEYPo 2 Al
Z9 XA vl8) 883 8& ¥ 2AEYAE
+ Yoz AFANPozA YAdM L weak
link2 Q¢ YA 4§ AW Q22 A}
29, a8y MTGE229 $6& oA AdF



2% 2Ax AEY YVI9 FesE @)
ol AW MY §4U ¢ e FAYY Y
o] Ajgsicia Al gr},

wehM @ AT E MTGY S ¢3& FHea,
YBCOAR A &2 HENS YAXRUEER 2
7H7)7] 99 A7) B4 FAR 2RI 444
I(floating zone melting) Y& =8H AFE A
Wik 23 V211948 943 358 Ao
i ¢34 flE CeO, ¥ 7MY LW hot zone
o} 448k W HAP4ES sl o} & vjyF=e
A7) BAYF YAARYES WAE BAHIA §
o},

2 d

SUYEE A14E 2AEN $UL Y8 EMREIL
9] 99.9 %149 Y,0,, BaCO;, CuO ¢ A7He
AR CeO7t AHEEI S, £ AFdA 4AE 2
A& Y1230 20 wt%S Y2113 5 wt%$) CeOQ,
ol el YEEUSE Y123FAe) HER AF
3¢ ¥, propanocl¥dt #ul2 34 24A1% ball
millng& #¥3tA}. olF 880 TAA 12417 AW
A 2 9% &, 242 B A attrition milling
& WA, olF 880CHA 12A2HF2 T, A
WA g 48 Y590, YBCOA 2exAXMN
A flux pinning site2 343 Y211 w487}
AT olg] Yoz AAEEE 450 rpm, 19
3 9AZE attrition milling® W3 AFENez
¢ 1 4m AEY YE7|R Fe BUE 2& 5+
fith ol¥A Lol EUE 100 ¢ LX) A7)
A AXAL F 2o} fualM A3}
ANAR FATE 3Y 19 Yl

RO S48 E HoAM 2A=NE B4y
Aoz AYsfol v, =8 FA%a LUER A
AYANE Azt i g TN Ve Y&
I 94§ e ALY (CIP) & B3
b L=

olgA oA XA N9 AYNE AT AR
ZER ot 849 RA§ SYAYH ez
960 CAAM 6A1 23 & H3slon, 239 AW§
R S48yl ofs] e AFAAG. A
3 27 hot-zoned % 1060, 1080, 1100, 1120
C, 434 (R)& 1.5, 2.5, 3, 4 mm/hrE 33
ot e AR A3 #5920, hot zone
s 2RE & LETE A71HH coolantEA
& quartz tube Vo] €JARNY 34 A} 2=

ANAAA BN =8A Vol 12, No. 6, June 1999,

TH(@®)¥E ~160 T/cm A}

YBCOA REXAENE 8% 42 dNAE
AXet v]ZM 2VEMNE A& § U= 93§ ¢
i 3l & ANg DexAEMe] v vz ¥
€ YAARYEE 23 JoAME Y4aadd 3
o] Aok ¢ AT, HARL 4T Y& ¥4 ¢
T2 J4E 2AEN A-L 450 ToIA 1004
T 34 I =E ARG

A4 AR AY ZAEA A N2 E
B AN FYYU| A} SEME ol 831 A
B vA7z2E AARAT. AJARE §39A
YAARLEF B/ e E HP-6608
DC current supply $ HP-3457A multime-
terdl sl AN F2dAM 48R Y& o83 H
718t e, &4 A3} computerst interface

5eo] deojA

| Raw matortale [123: =

[Powde mixing]«meme || _Sintaring_| mecew

:':f’.l"'" :.lqm

|9 | | Eictrode Jweme

Asrtion milkoglsmnm | [~ Anneaiing ] 2%
Drying _ [wwesw | | Messurement| 7™~

J8 1. YBCOA #¥ Az #3=
Fig. 1. Schematic diagram of YBCO-system
powder preparation

3. A4 A s

29 2+ 4¢84 (solid state reaction
method) 2.2 AXg ¢ X-4 ¥4 Asony,
Y1233 Y21140] &8 sle & ¢ & AN
% Y21148] & AMUA 20 wtH B SA7
W& peaks] AT AA eldg &+ 2l

A1)

a2 35 LANEY(solid state reaction
method) 22 MxE #U& ©]8%9 zone melt
¥ A8 ¥ YA&=(critical temperature :



HHae $442U0E A24 YBaCuO, AEZVENY v[A 729 4713 $4--xdY, $38 37, Bol4, V4, 723, Y27

Tc)& &3¢ Asbolo), < 88.9 Kol 2Ax ¥4
& JEd gle A4 ¢4 ¢ UM

*  YROuO V1)
& Y, BaCuly(Y211)

Skl

e

Peak intensity

0 % 0 50
2 theta

3% 2. YBCOAdA Suljd BE9) X-H8guy
Fig. 2. X-ray diffraction pattern of powder
prepared in YBCO system
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Fig. 3. Critical temperature of growth sampe
by floating-zone melt method
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Fig. 4. Variation of microstructure for
increased zone temperature with
2.5mm/hr growth rate in air
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Fig. 5. Photograph of the floating-zone

melted YBCO samples with varia-

tion of growth rate
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Fig. 7. The external shape photograph and
optical microstructure of fabricated
seamples by floating-zone melt
method
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method



A& % ¥10 metals] Yo A8 2AE 7} 43
Heg 3 23447 M3 Je E39) 44 &
A7k ol webM B AT A Ag
Qarpgo] 9o WA EANYE AAARA UA &
AE @& ol P9 ASLE Y& Ao JdEY. -

43 B

YBCOA i 2ATMY YAXRUS(J)E &
4 A7171 918 HNE ENNEY g3 T
Aol 233 NWS) AE TG V4GE so] &
T& A9 gen oi# Fe ARy AUt
1. YBCOA ne2AEMS) ¢S ABAYA A

8 A¥9 =49E& Y123+20 wtHY211+
5wt% CeO, Rov, 2ASEYY vjASE $
B PO B attrition millingd W] FFY
=7t %41 pm S B AU

2. YBCOA| A2 M= YAXRUEE G
Z Y¥SE rubber mold& AHH¥ CIPYo2
cylindrical types] o5 AYU# AHE 498
At

3. B4UY $44ado 2] HHE YT 4R
Y A& 960 M 6A1 2% Y AHe
2 442% 1080 €, 4F4E 2.5 mm/hr K
ov], JAARLEE ¢ 88.9 K& A}

4. JAARUES] By Brls ANYL LESH N
AR AHE &= direct current transport
U4 MEsigon, JARNRUES AN A4 77
K. 0 teslasiA RANEHeE Ay Rgd
CeO,# ¥A @& A% %o % 8,000
A/cm*(Ic : 561A)& e, CeO, & 5
wt% $& A9 AARREES} o 12,000
A/cm’(Ic : 826A)9) 3t AUt

#age

541

A/NAAA RGN =EA Vol 12, No. 6, June 1999,

1. S. Jin, T. H. Tiefel, R. C. Sherwood, M. E.
Davis, R. B. Van Dover, G. W. Kammiott,
R. A. Fastnacht and H. D. Keith, Appl
Phys, Lett, 52, 2074(1988).

2. P. Chaudhari, J. Mannhart, Phys. Rev. Lett,
60[16], 1653(1988).

3. M. Murakami, M. Morita, K. Doi and M.
Miyamoto, Jpn. J. Appl. Phys. 28,
1.1189(1989).

4. K. Yamakuchi, M. Murakami, H, Fujimoto
et al, J. Matr, Res. 6, 1404(1991),

5, Z, L. Wang, A. Goyal and D. M. Kroeger,
Phys. Rev. B 47, 5373(1993).

6. M. Murakami, K. Yamakuchi, H. Fujimoto
et al,, Cryogenics 32, 5373(1992).

7. 8. Jin, G, W. Kammlott et al, Physica C
181, 57(1991).

8. C. J. Kim, K, B. Kim, 1. S. Chang, D. Y.
Won et al, ]J. Matr. Res, 8, 699(1992).

8. P. Mcginn, N. Zhu, W. Chen, S. Sengupta
and T. Li. Physica C 176, 203(1991).

10. N. Ogawa, 1. Hirabayashi and S. Tanaka,

Physics C 177, 101(1991).

11, N. Ogawa, M. Yoshida and 1. Hirabayashi,
ISTEC Journal 4, 31(1991),

12, T. Izumi, Y. Nakamura, T. H. Sung and

Y. Shiohara, J. Mat. Res. 7, 801(1992).
13, C. Varanaci and P. J. McGinn, Physica C
207, 79(1993).

14, C. J. Kim, K. B. KIm, D. Y. Won et al, ]J.
Mat. Res. 8, 1956(1994),

15. C. Varanaci and P. J. McGinn, Mat. Lett

17, 205(1993).

16. M. L. Griffin, J, W, Halloran et al, J. Mat,.

Res. 9, 1633(1994).



