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Abstract

HTS coated conductor was heat treated at high temperatures below the melting points of silver and YBCO at different
oxygen partial pressures. Current carrying capacity and microstructure were varied depending on the presence of silver
protection layer. Critical current of coated conductor without silver protection layer was not changed when heat treatment
was performed at 850C for 2 hr in an oxygen atmosphere. However, coated conductor with silver protection layer revealed
abrupt drop of I, from 140A to 8A when heat treatment was performed at 800 C for 2 hr in an oxygen atmosphere. Coated
conductor with silver protection layer retained 70~80 percent of its original I, when heat treatment was performed at 800 C
for 2 hr in an argon atmosphere containing 1000ppm oxygen. SEM and XRD observations showed the presence of interaction
between YBCO and silver depending on the atmosphere of heat treatment. The reaction between YBCO superconductor and
silver was accelerated at high oxygen partial pressure and resulted in the change in microstructure and decrease of critical
current density even by the heat treatment performed at temperature much lower than the melting points of silver and YBCO.
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II1. Results and discussion
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Fig. 1. Photos of the coated conductors which were heat
treated at various temperatures in oxygen atmosphere.
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Fig. 2. XRD patterns of the coated conductors without
silver layer which were heat treated at various temperatures
in oxygen atmosphere.
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Fig. 3. XRD patterns of the coated conductors with silver
layer which were heat treated at various temperatures in
oxygen atmosphere.
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Fig. 4. XRD patterns of the coated conductors with silver
layer which were heat treated at various temperatures in an
atmosphere with low oxygen partial pressure (1000 ppm).

oA Y,Ba,Cu;0.5 4ol A #EHA e
W NiO, CuO, silver AFo] F2 #2EHATH
NiOgo] #ZH A Ag T2 YBCOFH
buffers < F3ke] 7132l Nio] ke #S 9
v gk},

Fig. 4% AgS AASHA] &2 CCE ofe] =
Lol A 1000 ppm AHA E$1712 A3 AlF
°] XRD 3|4 Zéﬂro]ﬁ}. Hla% e w9l
750 C9F 800 T %o A g st AHLS
Y Ba,Cu;0,.5% 3 Ag-/] XRD 3|4 peakss &
/\ oh:]_ 1311,]_ u]—rﬂ l"‘L %EO] 850 Cﬂ—
900 TolX dAgd AJHo| M= YBCOAS A
o A ok AgJ peak Who] IS

e

T} NiO9] peako] ¥ EV]%%E]OE?ﬁ
aagbe] ytol NH 5“}01 A U i
o= ey Te Hjay =]

_‘J;__‘

850 TS} 900 TolAe= e *Pi L P

Ag¥ YBCO uFubgbel] whg-o] oS HolF
At A= Ech 18y Ag? YBCO BF
Zro| WhES HW uhe Aba Foto Al wkg-

Koo 2 ¢
ol
R
o
]o
>
aQ
[e]
HL
o
o

oSt
tio
o
T,
rlr
N,

5 Ags s Al WP CCE 850 T
0 Co] 2ka 917164 EA8s N8 &
SEM o|r|x|o|t}. A3} YBCOM O] c-F
FAAE 7HAY, di= a-F TS A=
< ¢ 4= 2t} grain boundariest= 850 C ol A

»Z RS

(2)850 ‘(&P ’ _.‘?

"

J'..L!;
L 4

v

Fig. 5. SEM top views of the coated conductors without
silver layer which were heat treated at 850 C and 900 C
in oxygen atmosphere.

L. (a)750°C (b)B00°C

Fig. 6. SEM top views of the coated conductors with silver
layer which were heat treated at 750 C and 800 C in
oxygen atmosphere.
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Fig. 7. SEM top views of the coated conductors with silver Fig. 8. SEM top views of the coated conductors with silver
layer which were heat treated at 850 C and 900 C in layer which were heat treated at various temperatures in an
oxygen atmosphere. atmosphere with low oxygen partial pressure.
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(a)850°C (b)900°C

Fig. 9. SEM cross section views by FIB and EDX mapping
result for Ni atom of the coated conductors with silver
layer which were heat treated at 850~900 C temperatures
in an atmosphere with low oxygen partial pressure.

Table 1. Summary for I, value of CC various condition on
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