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Many cathodic materials in lithium ions batteries show capacity fade over battery cycling. One 
possible origin of this behavior is the mechanical failure of the cathodic particles. Especially, 
particles of LixMn2O4 exhibit cracks even at low applied charge and discharge current. This further 
indicates that large stresses arise in the particle.  

In our work, we postulate that these large stresses are induced by phase segregation: On the one 
hand, it is known from experimental measurements that LixMn2O4 exhibits a two-phase behavior 
for a state of charge 0<x<1. On the other hand, high concentration gradients in the particle lead to 
large stresses. Thus, it is expected that large stresses arise due to presence of phase boundaries in the 
particle. In this talk, we introduce a phase-field model coupled to mechanics to account for the 
influence of the phase segregation on the mechanical stresses. 

Using this model both the equilibrium and dynamical behavior of the particle is analyzed. In a first 
step, we use a spherically symmetric particle model to study the influence of several parameters, like 
the magnitude of the flux applied at the particle surface or the Young's modulus of the host material.  

Then, by means of a two-dimensional phase-field model enabling the consideration of ellipsoidal 
particles of two equal semi-axes, the influence of the particle aspect ratio on both the equilibrium and 
dynamical states is determined. Here, we demonstrate that the arising stresses are generally lower 
when the particle shape strongly deviates from the spherical one. Further we will see that, the 
relaxation towards a hydrostatic stress-free state is facilitated in very elongated particles, as 
compared to flat or spherical particles.  
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