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Degradation Factor Analysis
to Support Rechargeable Battery Development

Takashi Watanabe, Takayuki Tsubota and Tatsuya Yamaue

Kobelco Research Institute, Inc.
1-5-5, Takatsukadai, Nishi-ku, Kobe, Hyogo 651-2271, Japan

To increase a cruising distance of the electric car (EV) becoming 300-500km that is equal to a gasoline-powered
car is performed by the development of a lithium secondary battery having a larger capacity and a long
lifetime. Degradation factor analysis, the method of determining lifetime, and the determining output
characteristics and cycle durability are necessary to the study. In addition, factor analysis of the internal resistance
increase of the battery cell is important experimentally and theoretically by the use of evaluating prototype battery.
It needs electrical-characteristic of the battery, also needs computer aided engineering(CAE). We introduce that
combined analytical technique with the internal resistance separation and the physical analysis to apply an
implementation battery. It is effective for elucidation of the degradation mechanism of the battery cell. In
addition, we explain that the analysis of deterioration, the life estimate on the practical use condition of the battery
module is enabled by building the deterioration model of the cell. Degradation analysis and battery life
determination on the practical use condition of the battery module is enabled by constructing of the degradation

model of the cell.
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Fig.3.2 Degradation models
(a) SEI formation on negative electrodes

(b) Structure transition of positive electrodes
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Fig.3.3 Initial properties of a test cell (a)Discharge curve
(b) AC impedance
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Fig.3.4 Comparison of measured and calculated cycle
properties of a test cell (2) Resistance increase (b)
Capacity fade (c) Discharge curve
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