
Abstract

Due to their small size and light weight, lithium-ion batteries (LiBs) are used in a wide range of products that cover 

everything from consumer applications, such as smart-phones, to power applications including hybrid and electric 

vehicles. The market for LiBs used in hybrid and other vehicles, in particular, has grown incredibly quickly in recent 

years, with a projected market scale of between 2.5 and 5 trillion yen in 2020[1][2]. From this kind of market trend, the 

direction of automotive LiB technology is attracting quite a lot of attention.

LiBs used as a power source must have a wide range of characteristics to meet vehicle requirements. Typical aspects 

of this include the battery capacity which influences traveling range, and the power density which affects acceleration. 

The battery’s deterioration characteristics are also an example of this. Loss of performance due to battery deteriora-

tion can have a big effect on remaining battery display accuracy and the traveling distance in electric vehicles. Simply 

put, ascertaining battery deterioration trends in advance is very important as it is directly related to the convenience 

and reliability of electric vehicles.

Therefore, this report will introduce the method used to estimate capacity deterioration using the deterioration coef-

ficient, with the goal of efficiently understanding the deterioration trends of LiBs.
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表2 劣化係数マップ例

環境
温度

劣化係数 [%(Ah)/Ah]
4.2V
充電

4.0V
充電

3.8V
充電

60 0.0236 ・・・

55 0.0216 

50 0.0197 

45 0.0180 

40 0.0165 

35 0.0151 

30 0.0138 

25 0.0126 

近似式より算出
された劣化係数
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