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Fig.1 Critical current versus axial compression/tension strain
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Fig.2 Critical current varying with axial strain in the process
of axial loading/unloading: (a) axial compression and
unloading process and (b) compression-unloading-

tension process
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Critical Current Degradation Model and Analysis of Bi-Based Superconducting
Multi-filamentary Composite Tape under Axial Load

Gao Peifeng, Wang Xingzhe
(Key Laboratory of Mechanics on Western Disaster and Environment, Ministry of Education,
Lanzhou University, Lanzhou 730000, China)

Abstract: Superconducting materials are always severely restricted in practical engineering applications due to the degradation of
superconductivity under external mechanical loads. Based on the damage theory of fragile fiber reinforced metal matrix composites and
the Weibull distribution function, a degradation model to describe the mechanical deformation influence of the Bi-based superconducting
multi-filamentary composite tape on its critical current under axial load was proposed. The critical currents of superconducting tape with
the axial strain in the processes of axial loading and unloading were analyzed. The degradation of the critical current of superconducting
tape under the conditions of different initial damages and pre-strains was predicted theoretically. It is shown that the theoretical model we
developed can predict well the degradation of critical current of the Bi-based superconducting multi-filamentary composite tape with axial
strain. The results are in good agreement with the experimental data. The present investigation will be helpful for superconducting
composites in applications.

Key words: high-temperature superconducting tape; axial strain; pre-strain; statistical damage theory; degradation of critical current
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