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ABSTRACT

NbsSn strands are widely used for Cable in Conduit Conductor technology, but their
electric performances strongly depend upon the mechanical behaviour. In particular the
value of the critical current is limited by the strain field due to the cool down and to the
bending caused by Lorenz forces. In this paper the problem of the strain evaluation has
been addressed by means of the finite element method. Starting from a Scanning
Electron Microscope (SEM) image of the OST (Oxford Superconducting Technology)
strand, a detailed discretization of the cross section has been developed, respecting the
real area values for copper, bronze, tantalum and Nb3Sn. Performing a non-linear, 3D
thermo-mechanical analysis, taking into account the elastic-plastic behaviour and
temperature dependent material characteristics, stress and strain fields have been
computed for the strand.

Firstly the axial behaviour has been investigated, simulating a tensile load after the
cool-down also using the experimental data to trim some material characteristic.
Secondly the bending behaviour has been analyzed respecting the actual load constraint
condition and comparing the numerical results to the experimental tests. This analysis is
the first necessary step to allow the assessment of the strand behaviour, which is a key
point to study higher order cabling stages.
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