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Nail penetration safety test of lithium-ion batteries
LIANG Guo-zhou'?, ZHANG Yi-ming’, TIAN Shuang?, LIU Zhao-ping?, JIANG Zhen'
(1. Shanghai University, School of Mechatronical Engineering and Automation, Shanghai 200072, China:
2. Ningbo Institute of Material Technology & Engineering (NIMTE), Chinese Academy of Sciences, Ningbo Zhejiang 315201, China)

Abstract: Safety was one of the bottlenecks restricting its wider applications. Among them, internal short circuit was
the problem which was the most difficult to effectively control. Nail penetration test was one of the main methods on
the detection of the lithium—ion battery safety performance under internal short. The study of safety of nail penetration
test could help improve the lithium ion cell structure design, improve the safety performance of lithium—ion battery.
The characteristics of different internal short circuits were introduced, and the characteristics of the nail penetration
were analyzed. The research progress of the existing experimental research methods and simulation methods were
summarized, and their respective advantages, as well as the guidance for lithium ion battery monomer design, were
analyzed. In addition, the improvement of the model of lithium ion battery was analyzed, which provided reference for

the establishment of a precise model of the lithium ion battery in the next step.
Key words: lithium—ion batteries: nail penetration; experimental; modeling
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