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Lithium-ion batteries have become mainstream energy storage
devices in recent years due to their high energy density, high charge-
discharge efficiency, and compact size. These devices are widely
used in mobile devices, 3C products, and electric vehicles. Lithium
batteries mainly consist of a positive electrode, a negative electrode,
electrolyte, and a separator. These materials are encapsulated in a
casing to form a basic independent operational unit, known as a
"cell." To effectively manage and monitor the battery status and
prevent hazards caused by improper operation, multiple cells are
connected to a Battery Management System (BMS), forming the
commonly seen lithium battery modules. However, due to the
chemical properties of lithium battery electrolytes, which include
poor thermal stability, volatility, and flammability, along with the
heat released during charging and discharging, improper design, poor
quality, or bad user habits (such as product impact or overcharging)
can lead to thermal runaway, causing fires or explosions.
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