
Investigation of REBCO Roebel Cable Irreversible
Critical Current Degradation Under Transverse

Pressure

J. S. Murtomäki, R. Kouhia, A. Stenvall, L.Bottura, G. Kirby, J. van Nugteren, G. de Rijk, L. Rossi,

Abstract—The Roebel cable utilized in High Field accelerator magnets is subject to high 
electromagnetic forces. Transverse pressure and axial strain may cause conductor 
fracture. A transverse pressure test was recently performed for an impregnated cable in 
cryogenic conditions. The test revealed that the Roebel cable can withstand elevated 
pressure levels common to High Field Magnets, but the mechanism for irreversible current 
degradation during the transverse loading remains so far unknown. This paper focuses on 
finding the likely failure mechanisms when the magnet is powered. The cable is wound 
with a glass-fiber sleeve and impregnated with epoxy. Impregnation (epoxy) has much 
lower stiffness than the coated conductor tape. When the conductor cable is subjected to 
transverse loading, abrupt changes in cable thickness and material properties produces 
high bending strains near such locations. As the tape crosses the epoxyfilled central gap 
region of the cable, the discontinuous change of the support stiffness creates excess 
bending strains in the conductor. Using refined mechanical modelling, the tape behaviour 
at cross-over region with discontinuous stiffness change is carefully studied. This 
connects the transverse pressure limit of the cable to measured axial strain limit of the 
conductor.
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