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Establishment of Nondestructive Degradation Evaluation and Lifetime Estimation
Method of Lithium-ion Secondary Battery Considering Degradation Modes
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Detailed information on degradation process of lithium-ion secondary batteries is
essential to manage the batteries throughout their lifetime. Therefore, the authors at first proposed a
new evaluation method of detailed degradation process of lithium-ion secondary batteries through
measurements of AC impedance and electromotive force of degraded batteries. Since this proposed
evaluation method separately evaluates each degradation mode of the batteries, it can provide simple but
detailed diagnosis of battery degradation degree. Next, the authors made clear detailed temperature
dependence of each degradation mode. These obtained results make it possible to develop a simple but
accurate performance evaluation and lifetime estimation method of degraded lithium-ion secondary
batteries.
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