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Abstract: Li-ion batteries are energy sources that are widely used in applications such as notebooks, cellular phones,
power tools, and vehicles. They are devices in which stored chemical energy is changed to electrical energy by
electrochemical reactions. They have a high energy density, small size, and are lightweight. In particular, power tools
and vehicles require high charge/discharge rates. Therefore, in this paper, we perform electrochemical simulations using
a commercial finite-element analysis program to determine the high discharge-rate characteristics of Li-ion cells. In
addition, by performing high discharge-rate simulations, we found that the limited discharge current was 63 A . Based
on the results obtained, we investigate the behavior of Li-ion cells with a high rate of discharge.
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Fig. 1 Schematic of 1-D analytical model
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Table 2 Material properties for 1-D analysis model

Description Symbol Unit Value Ref
Bruggeman Neg. 1.5 [9]
tortuosity _— P N/A L5 (9]
exponent
Li diffusion Neg. 4510 | [11]
coefficient in DS sz /s o
it s Pos. 6.0%10 [11]
Electrode Neg. 1.0 91
conductivity Pos. o S/em 0.1 [9]
Exchange Neg. 3.6 [9]
current k mA cnt
D Pos. 2.6 [9]
SEI Neg. 0 [9]
resistivity Pos. RSE[ Qeent 0 [9]
Li diffusion coefficient D P
in electrolyte phase eff cnt /s 6.0%10 [0}
Transference number t + N/ A 0.38 [10]
Tonic conductivity K mS/ cm 0~20 [10]
Heat transfer coefficient h Wing *K 0.002 [9]
Series resistance R, Q 0.01 N4
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