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Growth Method for Obtaining Bulk Crystal of YBCO Superconductor

Yuji Imashimizu™ and Akihiko Nagata™

Abstract
Bulk crystals of YBCO superconductor have been produced by two kinds of growth techniques, that is, the flux
method, such as the slow cooling, the top-seeded solution growth, the traveling solvent floating zone and the solute rich
liquid-crystal pulling methods and the melt texture growth method, such as the temperature gradient freezing and the zone

melting methods.

In this note, after the studies concerning those methods are surveyed, the results obtained in the

experiments which the authors have done for the crystal growth of YBCO superconductor are shown and discussed for

improvements in the growth method.
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1l mm/hOEETERLZEAICIL, EFERELE
WIS, ELVERIIREEEDCKTE LD
WWRESARY, 77y NREAED 51, G/R=
BCh/mm’ZHEARME L LTESRREIRS. =
DLZRODIETIZE bR IBIDRNL T 7Y
MR~DEREL OFEFIIAE KRB S AR &

STHEINED, 20k @Y REBETOH
FPEEEICB VW T Y 7y NREIC L S BE R

:@ﬁ L,Y123% D3R ST EE 1L (100), (010), (001)ME

WCRVEREINEZE T Iy RERIZAR RO, (001),,
HOREEE R & (100), 8 D REEER OBEH
BERGEHIIRERY, £, 2IEFOERB ST
IR ERBICKFEL, REEE, FICL- TR
RBZELRENRRINTWVWABE, —% FREhE
BT AYIZMOEBEICY2IIEFOKRX S0HE
ERBD LN NI L X TWB R, YI23MHIZHS
BLAEMOAWY2IIE FRIBERYEY = 7RI &
VERRBEBREE (J,) BEE2REIER 205,
Y21 ZRFICEH T DR F VA Xl H
% QMG, MPMG, PMPX L "PDMGIE & FEIT N %
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WTNIZH YBCORAE O AEE (%F TIIHENIC
<K, G)THBAEINLR) NEAINZARG,
ML 2oTWA. LvL, Y211EFE YBCOIZITY123
FEERRINIZ Y211 & R X N B/ S WRIF DAL
BOLND.

3.2 BREBZERICEZNNVIERODER
3.2.1 WEE

WREBEEICE 5V 7 RO BREEIZOWT
MEEZ/BAEDICHEEF LD —FREEE2IT- 7.
FRI0mMmD >V 2=y MEOREIRE %#11200°C
WIRFEFL, Fig2 X 5 2BESMAICB T 2Y1234
FRIRE1010°C DAL E (REAE : 3.85C/mm) (47
£ 49200mmAzB) 12Tk @ 3X1.5X 14 mm*DYBCO
BefEREI LT, TORMAEFEFMIC—EIETRE
L7z, ZORBICBWTIFRELZ —E#EE CHRIET
5ZLITEY, YBCORE D BV IY211:8F YBCO



Akita University

YBCOMIZEAR N 745 RO E ik 101

Fig3®D X 5 RFERB’B L. LA TICFig3(@),b)®
LT ENBBEIZOWVWT, Fb OEREEE
GHER L%, BT 5.

(a) EHYBCOBEREARE 2 ALO, AR — FPAREX,
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THIBOCREIR L 7=.

(b) E4EERE L 72 YBCOREL & ALO, R — b DK
ISOEBRRNE T HEHWE, R— MNERIC
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BEREARBEEX, F (FLE) NO1056 CALE (R
ERE : 42°C/mm) IZRBFLEI—ETHE I
@B, FEEES6X10°C/s (BEEEE : 130
nnvs) OiEE TI00°CKEIE L 7.

(€) 20%Y21 LB FIYBCORR B EREL &, /NI DR
A— N ORI OEKICEBIE L 72 2 KO E0.5SmmDPt

Fig.1  Microstructures of sintered YBCO pellets. (a) Y123,
(b) Y123-6.5%Y211and (c) Y123-20%Y211.
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Fig2 Temperature distributions of the horizontal furnace for ~ Fig3  Microstructures of the pellets after horizontal gradient

freezing of semi-solid of YBCO under the temperature gradient.  freezing. The pellets were set on (a) the bottom of alumina boat

They (@ and o) were measured under regulating the maximum  and (b) the packed Y211 powder bed. (c) The pellet was freezed

temperatures at 1176°C and 1077°C, respectively. under supercooling about 30°C on two platinum wires 0.5 mm in
diameter.
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10 pm

Fig.4
Fig.3(c).

Electron micrographs of the microstructure shown in
(a) SEM image and (b) YL,, image.
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Alumina
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T Support
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i

Fig5  Schematic illustration of the apparatus for vertical
zone melt of YBCO pellet.
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Fig6  Vertical temperature distribution along the heated zone

of the furnace shown in Fig.5 the maximum temperature of which
was regulated at 1035°C.
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Fig.7

The microstructures of the zone melted pellet with a composition of Y123-15%Y211. (a) The

lower portion, (b) the intermediate portion and (c) upper portion of the pellet.
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Fig11  Microstructures observed in the portion of lower

Fig9  Vertical temperature distribution along the axial length YBCO pellets near the solvent zome. Composition of
of the TSFZ furnace shown in Fig.8. solventsare (2) Y:Ba:Cu=1:19:32and(b) Y:Ba:Cu=
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Schematic illustration of the pulling apparatus used
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solidified in the crucible after pulling experiment, (b) its
vertical cross section and (¢) YBCO seed.
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