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Research on mechano-diffusional coupling
of nanoscale hollow cylindrical electrode

LI Guangming, ZHAN Chunxiao, LI Xiaobao
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract ; In this paper, the mechanical and ionic diffusion behaviors of a nanoscale hollow cylindrical ionic
battery electrode under surface effect and external load were investigated by establishing a mechano-diffusional
coupling theoretical model. The surface effect was taken into account in the proposed model. The influence
and mechanism of surface effect and size effect on the distribution of ionic concentration and stress field was
explored for the electrode under potentiostatic operation, It is found that the surface effect on tangential and
axial stress is more prominent for the electrode with a smaller size, and the stress is a compressive one. The
surface effect on radial stress is dependent on the position of the electrode. This study can provide theoretical
basis and reference for the optimization of mechano-diffusional coupling properties of nanoscale hollow cylin-
drical electrodes and their application.
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