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Abstract

In this paper, we device stress-diffusion full coupling multiscale analysis method for battery electrode simulation. In proposed
method, the diffusive and mechanical properties of electrode material depend on Li concentration are estimated using density function
theory(DFT) simulation. Then, stress—diffusion full coupling continuum formulation based on finite element method(FEM) is
constructed with the diffusive and mechanical properties calculated from DFT simulation. Finally, silicon nanowire anode charge and
discharge simulations are performed using the proposed method. Through numerical examples, the stress—diffusion full coupling

method shows more resonable results than previous one way continuum analysis.
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Fig. 1 Atomic structure of (a) Si, (b) LiSi, (c) LitsSia
for DFT calculations and Li migration energy barrier
in crystalline Si
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Fig. 2 simulation model figure and von Mises stress
contour during charge simulation with uniform flux
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Fig. 3 Li concentration distribution and deformation
during charge simulation with non-uniform flux
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