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ABSTRACT: The Trifluoroacetates-Metal Organic Deposition (TFA-MOD) (Y.Sm)Ba-Cu;0, (YSmBCO)
coated conductors (CCs) have showed higher critical current densities (/.) compared with YBa,Cu;0O,
(YBCO) CCs. However. the optimum conditions of the maximum heating temperatures (7) and the
oxvgen partial pressures (Po») to get high self-field /. (/") values (more than 3.0[MA/cm’]) of the
YSmBCO CCs is narrow. Therefore, the YSmBCO CCs is unsuitableness to produce a long coated
conductor. In this study. we fabricated the TFA-MOD Y GdBa-Cus0O, (YGdBCO) CCs with different 7" and
Pg- to investigate the influence of these fabrication conditions on superconducting properties of CCs. We
confirmed that the optimum conditions of 7-Po- to get the high J.*" values of the YGdBCO CCs are wider
than that of the YSmBCO CCs. From XRD patterns. the fraction of a-axis oriented grains at the low 7'
region for the YGdBCO CCs is lower than that for the YSmBCO CCs.
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Fig.1  Main applications of superconducting power and
magnetic technologies .

Table 1 7, and /> for YBCO and YSmBCO CCs 7,

FHERE

Sample T.[K] J [MA/em?
YBCO 895 28
YSmBCO 90.1 34

Table 2 R&D trend in development of superconducting
wiresat 77 K. self-field *.

Manufacturer or Length
o I[Alem]
institute Lm]
AMSC 466 540
SWCC 310 500
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Fig. 2 Magnetic field dependence of J. at 77K for YBCO
and YSmBCO CCs ”.
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Fig. 5 Influence of T and Py, on formation of BaCeO; for
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(a) YGABCO, (b) YSmBCO ? CCs. Inset figure of
(b) 1s different scale of fraction of BaCeOj;. Fraction
of BaCeO; was calculated from XRD peak intensity
of BaCeO;(200), YGABCO(006) and YSmBCO(006),
respectively.
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Fig. 6 Cross-sectional TEM image of YBCO CCs'?.
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Fig. 7 Fraction of a-axis oriented phases for (a) YGABCO,

(b) YSmBCO CCs with different 7' and Poy.
Values of vertical axis in figure were calculated from
ratio of XRD peak intensity of YGdBCO(200) |,
(006) and YSmBCO(200), (006), respectively.
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Fig.9  Cross-sectional TEM image of g-axis oriented grains
for YBCO CCs '\
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Table3 Peritectic decomposition temperature for GABCO and
SmBCO CCs .

Peritectic decomposition temperature

Sample -
(TyIC]

SmBCO 1300

GdBCO 1350

2 HEHS Vol.49 No.2(2012.12)

nucleation

—

no-nucleation

AG(r)

AG*

0
" \<.

Fig.10  rdependence of AG(r) for nucleation ',

S e ] i

[ a-axis mixed films | | c-axis oriented films
——
1014E !
] I
L 1
i I
— 10"k I
= \L Ap
&
[ | :
1018 E \
] ~
C ~
[ | = c-axis nucleus ~
[ | = = a-axis nucleus ~ ~
101 £ oy P S o
102 101 1018
ApulJ]

Fig.11 AG * as a function of A in REBCO CCs 'V,

o .
= =-SmBCO
—GdBCO
= - a-axis
= sy Aﬂ* T mixed films
= =~
< ~— :
=~ -~ l c-axis
i oriented films
~
~
~
{Ix N
fix i
7C]
Fig.12 Relationship between Au and T for YGdBCO and
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Table4 T, and.J*' of optimum condition for YGABCO and Table 6  Lattice constant for YBCO. YSmBCO and
YSmBCO CCs ”. YGABCO CCs.
Sample 1C] Peolatm] 7. K] JET [MA/em?] Saiiple Lattice constant[ A]
YSmBCO 760 10 90.1 34 a b ¢
YGdBCO 720 103 90.5 43 YBCO 382 3.88 11.66
SmBCO 385 3.91 11.73

— A2 GABCOIZ L ~SmBCOD F B E\ T, JoF &R GdBCO 3.84 3.90 11.70
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Table 5 Tonic radius, peritectic decomposition temperature '
and 7, "*'” for YBCO, YSmBCO and YGABCO
CCs.
Sample Tonic radius[nm] 7,[C] TJK]
YBCO 0.102 1280 89.5
SmBCO 0.105 1300 91
GdBCO 0.108 1350 93
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