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Abstract

Carbon fibres (CFs) can be used as lightweight structural electrodes since they have
high specific tensile stiffness and ultimate tensile strength (UTS), and high lithium (Li)-
intercalation capability. This paper investigates the relationship between the amount of
intercalated Li and the changes induced in the tensile stiffness and UTS of
polyacrylonitrile-based CF tows. After a few electrochemical cycles the stiffness was
not degraded and independent of the measured capacity. A drop in the UTS of lithiated
CFs was only partly recovered during delithiation and clearly larger at the highest
measured capacities, but remained less than 40 % at full charge. The reversibility of this
drop with the C-rate and measured capacity supports that the fibres are not damaged,
that some Li is irreversibly trapped in the delithiated CFs and that reversible strains
develop in the fibre. However, the drop in the strength does not vary linearly with the

measured capacity and the drop in the ultimate tensile strain remains lower than the CF
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