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In the design and operation of Li-ion secondary batteries, the characterization and technology of
performance prediction by CAE is becoming increasingly important. Various simulation technologies
have been developed, from a safety test including nail penetration, up to material characterization, such
as the oxidation-reduction potential prediction of electrolyte and electrode. This paper introduces cycle
characterization simulation technology that takes into account the degradation factor in charge and
discharge processes, and the simulation technology of real electrode aggregation 3D structures; several

analysis examples are provided.
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Fig. 1 Schematic image of particle model
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Table 1 List of charge/discharge parameters used in this model

Parameter Value
5.0e-14 (m’/s)
5.0e-13~5.0e-15 (m%s)
1.0e-10 (m?/s)
0.4 (S/m)
3.0e-11 (m/s)
1.0e-11 (m/s)

Li diffusivity in positive electrode

Li diffusivity in negative electrode

Li+ diffusivity in electrolyte

lonic conductivity in electrolyte

Rate constant in positive electrode

Rate constant in negative electrode

Temperature 300 (K)
Radius of active particle 5.0e-6 (m)
Thickness of positive electrode 80 (2 m)
Thickness of negative electrode 60 (£ m)
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Fig. 2 Discharge curves of experimental and simulation results for
0.2ItA and 1.0It/A
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Fig.3 Li concentration in discharge process (11tA discharge,
SOC90%) ((a) surface of active particles, (b) cross sections of
negative electrode, (c) cross sections of positive electrode)
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Fig. 4 FIB-SEM, STL and mesh image of positive active particles
(upper), schematic representation of charge/discharge model
based on FIB-SEM images (lower)
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Fig. 5 Distribution of Li concentration on surface of active material
particles constructed from FIB-SEM images (upper, 1.0IrA
discharge, SOC90%) and cross section (lower)
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Fig. 6 Distribution of von Mises stress on surface of active material
particles constructed from FIB-SEM images (upper, 1.0ItA
discharge, SOC90%) and cross section (lower)
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Fig.14 Comparison of measured and calculated temperature
distribution at the end of 1.0IrA discharge process (measured
values shown in parentheses, unit : C)
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