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Synopsis

A Study on Methods of Nail Penetration Testing of Commercial Lithium-Ion Batteries (Part 6)
Takefumi ISOBE
Masayasu ARAKAWA

The spread of the Internet, mobile phones and smartphones has led to the permeation of ICT on a global scale. Wearable terminals that have
been attracting attention lately are contributing further to an environment that facilitates the use of ICT. Lithium batteries are used as the power
source for these ICT terminals. Successive incidents such as recalls of and faults in lithium ion batteries used in such mobile electronic devices
as laptop PCs have given rise to a demand for high levels of safety in batteries used in wearable terminals.

Internal short circuits represent one cause of problems such as faults and accidents caused by lithium ion batteries. To date, we have
performed testing with the focus on the status of internal short circuits in batteries and reported on the results. It is known that the results
(presence or absence of thermal runaway) obtained from nail penetration testing, an easy way of simulating internal short circuits, differ
depending on the speed of nail penetration. During the current undertaking, we have designed a method of estimating the behavior of the short-
circuit current that flows when the nail penetrates. By substituting the short-circuit current for the current density, we discovered that the slower

the speed of nail penetration, the greater the current density when a short circuit occurs, thus facilitating thermal runaway.
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