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In this study, we present the understanding of magnetic stress in REBCO (Rare Earth Barium Copper Oxide)
magnets, based on experimental results from a 26.4 T magnet [1] and a 45.5 T magnet [2]. Magnetic stress
in a high-field magnet is a critical factor that can affect their overall performance and reliability. We address
three approaches for developing an understanding of magnetic stress in high-field REBCO magnets. The first
approach is based on the continuum mechanics, has been conventionally used for wet-wound magnets (e.g.
epoxy impregnated magnet), mostly LTS(low temperature superconductor) magnets. The second approach is
the contact mechanics, which was proposed to explain mechanical behavior of 26.4 T all REBCO no-insulation
magnet. This approach enables considering both turn-to-turn separation and contact of dry wound magnets.
Lastly, we are considering how to affect the screening current in REBCO magnet to the magnetic stress based
on the results of the 45.5 T magnet, as known as screening current induced stress (SCS). Furthermore, we
discuss the implications of our findings for the development of next-generation REBCO magnets for various
high-field applications.

[1] Yoon, Sangwon, et al. “26 T 35 mm all-GdBa2Cu3O7–x multi-width no-insulation superconducting mag-
net.” Superconductor Science and Technology, 29.4 (2016): 04LT04.
[2] Hahn, Seungyong, et al. “45.5-tesla direct-current magnetic field generated with a high-temperature su-
perconducting magnet.” Nature, 570.7762 (2019): 496-499.

Primary author: Mr KIM, Jaemin (Seoul National University)

Co-authors: BANG, Jeseok; BONG, Uijong; PARK, Jeonghwan (Seoul National University); CHOI, Kibum
(Seoul National University); MrKIM, Geonyoung (Seoul National University); BRADFORD, Griffin (FSU - NHMFL -
ASC); LEE, Jonathan (Applied Superconductivity Center); KIM, Kwangmin (National HighMagnetic Field Lab); NOGUCHI,
So (Hokkaido University); LARBALESTIER, David (National HighMagnetic Field Laboratory); HAHN, Seungyong
(Seoul National University)

Presenter: Mr KIM, Jaemin (Seoul National University)

Session Classification: M2Or2E: Special Session: Electromechanical Behaviors of HTS Conductors
for Applications - Part I


