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[Abstract] In order to reveal the nail penetration safety characteristics of power lithium—ion batteries for electric
vehicles, an experimental platform was built for 18650/21700 power lithium—ion batteries. With the help of the classical
internal short circuit model based on the electronic flow direction of the internal and external circuits of the batteries, the
effects of associated influencing factors including different State of Charge (SOC), nail speed, nail diameter and battery size
on the safety characteristics of battery nail penetration were explored. The results show that the higher the state of charge,
the faster the nail speed and the larger the nail diameter and battery size are, the higher the risk of thermal runaway of
battery nail penetration is. When the SOC of 18650/21700 power lithium—ion battery is in the range of 40% and 20%
respectively, the battery has good nail penetration safety.
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