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800-m-long Y-based Coated Conductor with High Performance

M. Daibo, K. Kakimoto, R. Kikutake, R. Suzuki, Y.Iijima, M. Itoh, and T. Saitoh
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Y-based coated conductors are expected to be adapted to the various superconducting applications. They have a
high current density and show high performance in liquid nitrogen, which is as cheap as natural water. In 1991,
Fujikura succeeded to develop the key technology to fabricate Y-based coated conductors, which is ion-beam-

assisted deposition (IBAD) method.

In this study, we succeeded in over 800-m-long Y-based coated conductors with the uniform I. 572 A/cm-w. As a
result, we set the new world record of I. X L value as 466,981 Am (= 572 Ax816.4 m).
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Fig. 1. Critical temperatures (T¢) vs. year data for
selected superconductors.
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Fig. 2. Superconducting applications.
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Fig. 3. Crystal structure of Y-based coated conductors.
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Fig. 4. Photograph of Y-based coated conductors.
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Table 1. Product lineup of Y-based coated conductors.
W i JZE (um) il I (A)

(mm) | SEFH | f%E |(F) AR (77K sf)
FYSC-S05 5 75, 100 - O > 150
FYSC-S10 10 75, 100 - O > 300
FYSC-SC05 5 75, 100 75, 100 O > 150
FYSC-SC10 | 10 75, 100 75, 100 @) > 300
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Fig. 5. Schematic of IBAD technique.
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Fig. 7. Cross-sectional TEM image of the IBAD buffer
layer between cap layer and MgO interface.
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Fig. 14. Longitudinal I. distribution over 800 m-long Y-based coated conductor measured by magnetization-profiles and

I-V curve for a 816 m long measured by end-to-end current conduction.
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Fig. 15. Progress of I. X L value of Y-based coated
conductor in Fujikura.
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coated conductor with thin Hastelloy tapes measured
by current conduction.
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Table 2. Specifications for stacked pancake coils.

®o FYSC-SC05
I. @77K, sf. (A) (10 V/cm i) 204 ~ 219
n i @77K, sf. (107~ 10 V/cm) 32~37
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Table 3. Test results of single pancake coils.
a4 VEF5E 1 2 3 4 5 6
a4 VA (mm) 60 | 60 | 60 | 60 | 60 | 60
a4 VHE (mm) 132 | 131 | 132 | 132 | 132 | 133
=8 100 | 100 | 100 | 100 | 100 | 100
MR E (m) 3131|3131 ]3] 31
T4 VI @77 K (A) (10°V/cm )| 88 | 85 | 85 | 85 | 88 | 90
nfi @77 K (10°~107V/cm) 30 | 31 |33 |3 |3 ]| 33
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Fig. 22. Photograph of stacked pancake coils (6-layers)
(Total 600 turns).
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