
One major concern for future high-temperature superconducting
(HTS) magnets is the degradation of their Rare-Earth Barium
Copper Oxygen (REBCO) tapes due to cycling loading to high
stress as the HTS magnet cycles between zero and high field.

MagLab researchers performed fatigue cycling load tests on
REBCO tapes received from Superpower. The tapes are 4 mm
wide with a total thickness of 95 µm, including 50 µm thick of
Hastelloy and 40 µm thick of Copper. The samples were loaded
up to 0.4% strain at 4.2 K. Half the samples were loaded
through 50,000 cycles while the others were loaded through
250,000 cycles.

The critical current (Ic), the maximum superconducting current
able to be carried by the tape, was then measured in a
magnetic field of 15 T with the applied field 18° away from
parallel to the tape surface. The test results show no obvious Ic
drop at 50,000 cycles and about 7% Ic drop at 250,000 cycles.
Edge cracks are known to exist in REBCO tapes due to slitting
during manufacturing. Images made via a Scanning Electron
Microscope showed the cracks growing during 250,000 cycles,
but remaining less than 3.2% of the total tape width.

Although the observed degradation is not desirable, it is still at
an acceptable level for HTS magnet design. These results show
that REBCO tape remains a promising material for future HTS
magnets that will experience cyclic operation to peak fields.
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Cracks penetrate from the edge of REBCO tape (b) < 40 microns 
before fatigue cycling cracks and (c)  > 120 microns after 250,000 
fatigue cycles.

Critical current (Ic) of REBCO tapes before and after 4.2K fatigue 
cycling…after 50,000 and 250,000 cycles to 0.4% maximum strain.

Facilities/Instrumentation used: MagLab Applied Superconductivity 
Center and MagLab Magnet Science and Technology Division, 
including MTS Landmark, Yatestar, Scanning Electron Microscope,     
and the 15 T/17 T transport current measurement system.
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