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A common YBCO powder has been made from a mixture of Y123 and Y211 that heated at
different temperatures, respectively. The synthesis temperature of Y211 is lower than Y123. If
Y211 has been heated as a synthesis temperature of Y123, a particle size of it may be very
coarse. It exist as one of main defects for superconductor. But We simultaneously synthesize
a YBCO(its composition is (Y123+0.4Y211)+1wt%CeO2) using polymeric complex method. In
the YBCO, the Y123 is synthesized lower temperature than other methodes, and its crystal
structure is orthorombic. For measurement of these superconducting properties, we fabricated a
YBCO single crystal. The manufactured YBCO single crystal is measured a magnetic
distribution device using 0.5Tesla magnet and trapped magnet fields in it are 0.2Tesla
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1. A&
YBCO A% A3E9 AAXE(To)e dAA4Y HFHS 77K ALz 7|&EY AAPF
g3 ByARY AL A o] Holude oF o wFI dEFH L HAIFAME
Aggd WP dTFE dum Ut AL Popdle xAE FHeld A FHA(SFES
Superconducting Flywheel Energy Storage), 3% vladE ouyx AFFR (SMES
Superconducting Magnetic Energy Storage), #7|%/dda9t A7 FHAX(MRI : Magnetic
Resonance Image) 5°] Ut}

YBCO A= @@ Ao Zs F4En AAFUEE 47 A3AE Y211°] Y1239 matrix
of M3t FYsA BEEFHo gojok gt} o]RE F BX¥H Y2119 98 flux pinning EFE
U £ 7] otk 2AE FAo] 3% YBCO 23% d4A & Axy] AdfMe &
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AL 7R Y1239 Y2119 B93 43 Ax ¥AHE 8782 U

durE o2 YBCO 23X ddA = Y1239 Y2119 £2& AHEste Az a2y HE3
o7 Az EUFAHL Y1239 Y2118 ZtZt Azxg Fo AEFete] A&t Atk oY Wy
ot :AH[1~2], FHHI[2], Oxi-nitrate[3], EAH[4] Fol At EF old FAHHWYoE Ax
3 Y123¢F Y2112 m2oA FAZ €XAE 278 3x Ydtd, olE BaCOz9 &7t &3] o
Folxx ¢7] wEolrt 18 BaCOs7t a3 B3t Y1239 Y2118 A=x3r] $ja) &3
oz dAgrt "Hesit v FAWY 4 T YHAME ndHd HE @2 XA
IAHE A 179 2V)AEE ol Estn Ut WA HolglR o] §HojA = YBCO 3%
SRR ERe mrle 2V|AE, HEHY EFH FAY AR Aste Azt Foh
2 dRgiaEs 2328 H (Polymeric Complex Method)& ©]838Fe] Y123, Y2112 E4 & FA
o Az&HoH, Y03 BaCOs CuQ9 22 A&t FAFIEHL AXFTHo] & 1
7kel A7 oy ¥He EEg Az £ ddE AFE /MAD U ol &ul&d] Hof
Qe gy A2EAVL g8 FF 50188 wdEA FAE o1, 3L HEHZ 7
22 EgHo glormz #dd Ao B2e A& 4 Q7] dEeith

B AFgA o]4d YBCO 23E v2dA AzxWwH& TSMG(Top Seeded Melt Growth)® ' o]
o} ol= UAT AYAH Yol seedE SEEIT 2ZAL st Wolth AT 2ToA FRFL
2A 2R& A3

e Wy o YBCO B2& #As7] gisia TG-DTAS XRDE ol&3he Y1239 Y211 2
A& YA 2E99E BENAUT. agxm 80THA 24ANFS EAHE o] TS
YBCO £%¢ YBCO 4% @24 L& wEJoH, AFRE FHAAXE ol &dld 2¥= FAHE
vhotet Rt

o2l

2. A3y

Fig.l€ #IAZEYPLZ YBCO ELE A== FA Fig. 1914 B %o} Ethylene Glycole
Sy 2 Ab4sle] Citric AcidE £3A 71tk &89 Citric Acide §%°1&& d43tA A
v 98¢ &1 o0, Ethylene Glycole F%0]2& 23 chelate 3ES 3XLHLE YE
dazg AAANAFTE 98E F9F7] dEd Bg 7dd 248 4& F WA 9 S 43
g Hlo]#A Z£of Ethylene Glycol® Citric Acid®] ¥l& 124 &3 Fi1, 2=F 130T
FA AN vtaUE ulE o] §35le wikAlA F A} Citric Acid7d €338 &= olAE 7 &l
A FolRr} o]ln Y,03 BaCOs, CuO, Ce0:9] EHE& AH8349 YigBazCusaOx® ZA ] B
A3 E . YVisBasCusaOxel EAL 1 mol®] Y1239 04 mol®] Y2llo] &3 =0

27] Are PUE WY FIE YAY LR SfIUE w2 TWAA FAh FlLo]
837k 93 47120 FolLo] FA7 @43 o|FfNW Mo WMHT E 0N Fey
oz WY I8 F AL A9 Folgz FAAA HolWth o] Pl shefde ol &3t
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& F, 600TANA 2X 5 7148t F7188 ¢d3s] AAFAT F71&0] AAD ATA
A 850TColA UNTES FABE 8o Y1239 Y2118 292 FAFHAD. §48 w2
AHg B@s7] g4 TG-DTA, XRDY SEMZ o] &3t dt.

A py e

3. 4%

Fig. 3& TG-DTAE ZA4% dHolEEo|th TG-DTAE 437 s FAFEPLz Axd
AFAZS 600CAA 2275 sty t1F 47188 AAF F SHA ol& Holg BT
A& BAFAA BEUQFT F7I1ES AATLRA FTH BUPE =dE FFES] fsA T
Fig. 39 (A)E TGAE JehllE J¥o2A 810T R2dA FAT F3FA7 dovz dve
AL Bola . AAFQY FFPAHE 11.81%2 e Fig. 39 (B)® DTAE dvEu=
agozA F Y Y Peak’t Utte RS U9 5 Utk A WA Peak® 830THA A=
Roz o] ol Y1239} Y2110 AAHAAE F WA FE Peake 830TIA doiutH, Fig. 4
oA @A & gxo] 80T XRD Holelsh 900CTo Aol XRD dlolg9] ¥t nt. o
o] g Orthrombic 2F T2 E 713 o] Tetragonal 2R TZE FHo|7t dojvte

o2 A%y F3ZA7) HE Aoz AA4IAG5] wEM YBCO ELEAHL 80T A o] Fof
AW, o] mAYI H|ZE 3t BE o 10T ¥ 2204 Y127 AHE AL & & 7}

Fig. 4= thgd 2xolA dxgdE & XRD dlojelEolth 600TAM 2415 <E EAHE st
AAE AHE 245 AL & F Utk Fig. 39 TG-DTA ZA#4E EUZ 80TAHA 24A3LF
AH e FozA YI23FH Y2110 FA Y ARHE R B & Aok 283 900TAA 2442
b AHFE YL A, 850CAA 2447 AANAE & A 22 Y1239 Y2118 A& o F
7 QuE AL AN RAFT vk 850TAA 24417k gz 3 YBCOS &% FelA
Y123¢9] AR T Z7} Orthrombic structure® 7FX 3 AT

Fig. 55 AAZFHoz2 4T YBCO+1wt%CeOz AT A E 80T A 242 T €A
2 3l AZ3 YBCO+1wt%CeO: BTE SEMO 2A #&3 Abzlo|t}. Y1239} Y2110] &4
e A ¢ F AQT, Y1239 Y2118 YAA7)Y AHolvt AtteE A& ¥ F b ANH
Fig. 6& YBCO @2 A< gA4A7]7] 98 TSMGY gxz Aot HAFTHHLE Ax
¥ 222 2000kg/cm’e] FE& 2x29 A2 APE Ytk 2z FHAE 920ToA 104
2 tAAL 9. TSMGHO 93 YBCO 23 = ddAS IS S 4o &, &¢2A
& Ay gEo ETAHENL oy 2xoA dAIE T o, EE2F o] JAHA FEF
YboOs-paste® EXE 3HQTHB]L Y123% 1010C(EAR2E)ol A9 204 Y211 + Lo FH=E
ZA 3tk 2A 1040CAA 1ATES A st Y1238 Esich a8jn LA o}
LxX(995C)A 50817 X E FoezA YBCO @2ARL ART 7 AN, YFZole=
45mmo) At ol AL AT AFEE AAE 0.09(mm/h)7F B

oft & Pu
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Table 12 Fig. 63 o] #A2x9 W3lo] wet AFPE £x&8 ST Aot FAL=7I
ZAESFE AR AFASEEE F53) F/HETdE S ¢ ¢ Atk 283 Ref [7]3% ¥]nslo 2
d e 23 AL e AL 4 F AU ole Y2119 Exe vAE AR Jste] A
AAEe7t w2y qEots]. adxn dRAG Lx7F 992Tolste] XA E FY HAA ol
dojr}y) o) AZXNFEEE F4877F olHh

Fig. 7€ YBCO @24 AFEEZHL dataolth AFRITZAL 37 93] 3x3em’e) 49
AE 995TCNA 50417 4X38te] YBCO 23 ddAL Axd &, 23Ax HFE Fo937] 9
3l 450ColA 100125 A2 EdXgE ddY AFEEESAHEL 7] A& NdA 05 Tesla
magnetS 01%5P°f1 field coolingg 3tQ Tt 183 gause meterE ©o]€3td YBCO 23 E ©4
Ao A& sach A A& 0.2 Teslacl At

|

4. 48

B A7 Asng uFo] By ole Zo] HES A4S F AU

AA, ddbAEQ AxAQ Y1239 Y2118 EFdte #AS AFsta YBCO (YigBazaCusdOx
Y123+0.4Y211+1wt%Ce02)E 850T ol A 244284t EA 2 & &t BEE FAHsAUT

B4, W& ZFAYIFEZE 71E & AR

gura el YBCO powderd AZwrolA Y1233} Y2119 #=§ ¥, mixing-& AT 3HA R

E AFqAE ALdA YI23s Y2118 FAlo] dATgezA AHA &EH wE AYLZe=

YBCO 23 % BZAY AxAZ g2o2 9sta] fidd YBCOXAE BAAE AxA ¥ #

Hol Q& Aoz Aztgo] A
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Ethylene Glycol : Citricacid = 8 :1

l

Y, ¢Ba, ,Cu, ,Ox
(Y,0,, BaCO; , CuO)

l

Bulk Precursor

600°C - 2 Hr

850 °C-24hr

Fig 1. Synthesis of YBCO powder using polymer complex method
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Fig 2. Fabrication process of single crystal using TSMG
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Fig. 3 TG{A) and DTA(B) of the powder using polymer complex method

in an air atmosphere.
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Fig. 4 XRD pattern of YBCO precursors heat-treated at 600, 850 and 900T

Fig. 5 SEM of YBCO powders using polymeric complex method.
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Fig. 6 Process of heating treatment for YBCO single crystal..

Table IV-1. Measurement of grain growth.

ZASTEYA o8 Az 22 @A

3274 o)(mm)/ A A1 2t (h)

995C 4.5/50 0.09
9947C 6/35 0.17
993C 8.1/30 0.28
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Fig. 7 The trapped magnetic Field flex density of the sample
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