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Damage prediction of very high cycle fatigue of high-capacity battery electrodes
based on multi-scale modeling
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This study attem?ted to develop a method for predicting ultra-high cycle
fatigue damage based on multi-scale modeling for electrode materials, which are particularly
vulnerable components of high-capacity secondary batteries such as lithium-ion batteries.
Specifically, a plane-bending fatigue test was conducted to construct a mathematical model that
relates the microscopic fatigue damage process on the order of micrometers to the deformation of the
electrode material on the order of millimeters when the electrode material is repeatedly subjected
to low stresses for more than one million cycles before damage occurs. Comparison with various
fatigue tests shows that low to high cycle fatigue is caused by energy dissipation and that very
high cycle fatigue can be defined as fatigue when the stress amplitude is below the lower limit.
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