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Asymmetric behavior of the uniaxial compressive and tensile dependence of
superconducting critical current
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The present study tried to elucidate the effect of uniaxial stress / strain
on the critical current of practical REBCO and BSCCO tapes. An inverse parabolic behavior was
observed for the uniaxial strain dependence of Ic of REBCO tapes. From the quantum beam experiments,

the local strain exerted on the REBCO layer itself was evaluated. The proposed one-dimensional
chain model can explain its parabolic strain behavior. The critical current of the BSCCO tapes
decreased linearly with tensile strain and returned reversibly with decreasing strain in a small
strain region. When compressive strain was applied, the critical current first increased and then
reached a weak maximum. The quantum beam diffraction suggested that the local strain changed
linearly with applied strain where the reversible strain dependence of Ic was observed. For the
industrial application, the tensile stress and strain at 99% recovery of Ic were proposed for the
reversible stress and strain limits.
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