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Thermal Runaway Protection Strategy for Pouch—Type Semi—Solid
Battery Module

Liu Jiawei, Wang Bin, Qiu Bo, Liu Liang, Yu Qin
(Hubei Key Laboratory of Automotive Embodied Artifical Intelligence Technology, Dongfeng Motor Corporation, Wuhan
430056)

[Abstract] To accelerate the commercial application of solid-state batteries, the paper investigates the thermal
runaway characteristics of pouch—type semi-solid battery cells and small modules. The study reveals that compared to
conventional liquid electrolyte batteries, semi-solid batteries exhibit more violent reactions during thermal runaway,
characterized by intense combustion accompanied by a large amount of high—temperature and high—pressure gas and
internal active material ejection, with maximum temperatures exceeding 1 300 ‘C. Based on these characteristics, the paper
proposes a battery module solution integrating “directional venting” and “multi-level thermal insulation” safety design
combined with an efficient cooling system. This solution effectively suppresses the propagation of thermal runaway after cell
failure, and the directional venting design at the module level significantly reduces the complexity of thermal safety design
for battery systems and enhances the thermal safety reliability of battery packs.
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