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Estimation of Mechanical Behavior by Numeric-Statistic Coupled Simulation for Lithium-Ion Cells
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Abstract

We developed a method for numerical analysis based on the supposition that thickness of cell is mainly influenced by that of
the active mass layer and used that together with a numeric-statistic coupled simulation technique to predict the state after charge-
discharge cycles of lithium-ion cells. Effective cell design is necessary to respond quickly to the diversification of demand for cell
specifications. However, since electrochemical reactions and electrode thickness changes occur in a cell during cycles, it takes a lot
of time and labor to grasp the details of the phenomenon with a design based on experimentation. Accordingly, we have developed a
method of numerical analysis to compute the thickness change of cells based on electrode thickness change, and we have developed a
simulation to predict the thickness change of cells and its influence of design parameters. We succeeded in reducing the required time

compared to the conventional experimental approach.
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Fig. 1 Basic structure of lithium-ion cell
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Fig. 2 (A) Structural model and (B) Set of boundary condition
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Fig. 3 Modeling for charge-discharge cycle with step-by-step analysis
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Fig. 4 Correlation between cycle and body force
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Fig. 5 Comparison between experimental and analysis
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Table 1 Design-parameters for lithium-ion cell
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Fig. 6 Variable importance of design parameters
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