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Research on the Application Effect of Fiber Bragg Grating-Based Safety
Monitoring for Lithium Batteries
Liu Yingchun
Haimu Star (Jiangmen) Laser Intelligent Equipment Co., Ltd. Jiangshan, Guangdong 529000

Abstract : The application of lithium batteries in new energy vehicles and large—scale energy storage stations is rapidly
expanding, but fire accidents caused by thermal runaway stil occur from time to time. Traditional monitoring
methods have shortcomings in terms of “internal state sensing, electromagnetic interference resistance, multi—
point distributed measurement, and long—term reliability." Fiber Bragg Grating (FBG) sensors have advantages
such as electrical insulation, electromagnetic interference resistance, high-temperature tolerance, and the ability
to be networked for multi-point measurement, making them suitable for dense deployment within battery packs
and long—term online monitoring. FBGs can effectively capture the temperature distribution and hotspot evolution
on the surface of battery cells, allowing early identification of accelerated temperature rise and temperature field
unevenness under overcharge and thermal runaway triggering conditions. Strain monitoring can reflect thickness
changes caused by gas generation in the cells and abnormal stress distribution in the module, providing
quantifiable indicators for "pre—thermal runaway gas generation/structural abnormalities." The FBG monitoring
system proposed in this paper shows promising application prospects in terms of response time, coverage, and
engineering maintainability, offering a new technical approach for lithium battery safety monitoring and thermal
runaway early warning.

Keywords : Fiber Bragg Grating; lithium battery; temperature monitoring; strain monitoring
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