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Abstract: Durability of superconductors used to fabricate superconducting power machines is important, since the machines
need to operate stably. Quench properties of GBCO (GdBaxCus07) coated conductor tapes laminated with brass were meas-

ured and analyzed to investigate the durability of tapes under repeated short-circuit conditions. With short currents applied to

the tapes repeatedly, the quench properties of tapes were measured, and bubbles generated during quenches were observed.

The results showed that quench resistance and distribution were maintained after repeated quenches. They were maintained af-
ter repeated quenches at various applied voltages, which show durability of the tapes under repeated short-circuit conditions.

The quench distribution was uniform throughout repeated quenches, which contributed to the durability of tapes.
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Fig. 1. A schematic of the measurement circuit.
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Fig. 2. Comparison of (a) current flowing in, (b) voltage of, and (c)
resistance developed in a coated conductor tape at the beginning and
at the end of repeated quenches at the applied voltage of 5.6 V/m.
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Fig. 3. Images of bubbles generated on GBCO tapes during quench-
es. (a) Typical images, (b) top views of bubbles at the beginning,
and (c) at the end of repeated quenches at the applied voltage of 5.6
V/m. The top, the middle and the bottom figures show the image
before, at, and two cycles after the quench start, respectively.
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Fig. 4. Comparison of resistance developed in a coated conductor
tape at the beginning and at the end of repeated quenches at the
applied voltage of (a) 7.3 V/m and (b) 8.3 V/m.
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Fig. 5. Images of bubbles generated on GBCO tapes at the applied
voltage of 7.3 V/m (a) at the beginning and (b) at the end of repeated
quenches. The top, the middle and the bottom figures show the im-
age before, at, and two cycles after the quench start, respectively.

(b)

Fig. 6. Images of bubbles generated on GBCO tapes at the applied
voltage of 8.3 V/m (a) at the beginning and (b) at the end of repeated
quenches. The top, the middle and the bottom figures show the im-
age before, at, and two cycles after the quench start, respectively.
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Fig. 7. Resistance developed in a coated conductor tape at the be-
ginning of repeated quenches when 5.6 V/m was first applied and at
the end of repeated quenches when 5.6 V/m was applied again after
a series of repeated quenches.

(b)

Fig. 8. Images of bubbles generated on GBCO tapes (a) at the be-
ginning of repeated quenches when 5.6 V/m was first applied and (b)
at the end of repeated quenches when 5.6 V/m was applied again
after a series of repeated quenches. The top, the middle and the bot-
tom figures show the image before, at, and two cycles after the
quench start, respectively.
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Fig. 9. Images of bubbles generated on GBCO tapes (a) before and
(b) after tape degradation. The top, the middle and the bottom fig-
ures show the image before, at, and two cycles after the quench start,
respectively. The applied voltage was 6.7 V/m.
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Fig. 10. Resistance developed in a coated conductor tape (a) before
and (b) after tape degradation. The applied voltage was 6.7 V/m.
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