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Abstract: The lithium plating is the main reason for the performance degradation, temperature rise and expansion
deformation of lithium-ion batteries (LIBs). In order to investigate the lithium plating amount (LPM), temperature
variation and the damage of the cathodic particles during the charging of LIBs. Firstly, an electrochemical-
thermal-stress coupling model with lithium plating is developed. Then, the influences of charge rate on the cathodic
electrical potential and LPM are analyzed. Finally, the effects of the initial temperature, charging mode and cathodic
particle radius on the LPM, average temperature and Von Mises stress of cathodic particle are discussed, respectively.
Numerical results show that LPM increases with the increase of charge rate. In order to reduce LPM, temperature rise
and Von Mises stress during the charge, the charge at lower initial temperature should be avoided, the cathodic particle
radius should be reduced or multi-stage constant current and constant voltage charging (4C to 6 A'h, 3C to the cutoff
voltage and constant voltage charging) should be used. This work will provide some guidance for reducing lithium
plating.
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Fig. 1 Electrochemical-ther mal-stress coupling relationship
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