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Degradation Mechanism of Lithium-lon Battery Cycled at the current rate of 1/3C
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Cycle tests using commercial 18650-type lithium-ion cells were conducted at temperatures
of 0°C, 25°C, and 45°C and start charging State-of-Charges (SOCs) of 0%, 40%, and 70%. The
current rate was 1/3C, which corresponds to the average C-rate for traveling electric vehicles.

The discharge capacity decreased faster at 45°C, and high start charging SOC accelerated

capacity fade at 45°C. In contrast, a start charging SOC of 0% accelerated the decrease in

capacity and the increase in internal resistance at 0°C, and start charging SOC had almost

no effect on degradation at 25°C. Differential voltage analyses revealed that the capacity

decrease was ascribed to the mismatch of cathode and anode caused by side reactions.
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Table 1 Cycle numbers between diagnoses

Start charging SOC 0% 40% 70%
Cycle number 40 60 100
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Fig. 1 The capacity retention measured at 25°C as a
function of cumulative discharge capacity.
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Fig. 2 The change of internal resistance measured at
25°C as a function of cumulative discharge capacity.
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Fig. 3 The discharge curve and differential voltage
(dVv/dQ) curve of initial cell.
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Fig. 4 The discharge curves and dV/dQ curves cycled at
45°C and start charging SOC of 70%.
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Fig. 5 The discharge curves and dV/dQ curves cycled at
0°C and start charging SOC of 70%.
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Fig. 6 The change of Q1, Q2, Q3, and Qall as a function
of cumulative discharge capacity during cycle tests.
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