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Abstract: Early warning of thermal runaway of battery is an important work for safety management of en-

ergy storage system. Before the thermal runaway occurs, a series of severe chain side reactions occur in-
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side the battery, resulting in abnormal gas production, expansion deformation, and sharp temperature rise
of the battery. Traditional battery safety monitoring methods are mainly based on battery electrical and
thermal parameters, which have the disadvantages of lag and low detection rate. In this paper, a diagnosis
method of abnormal gas production of lithium-ion battery based on ultrasonic guided wave is introduced.
By extracting the change of ultrasonic propagation characteristics inside the battery, the process of abnor-
mal gas production of the battery is monitored. and the abnormal value detection method based on 3Sigma
principle is used to diagnose the abnormal gas production of the battery. The critical voltage of the abnor-
mal gas production of the battery was determined by experiments. The ultrasonic guided wave data before
and after the normal charge and discharge of the battery and the abnormal gas production were extracted,
and the main characteristics of the ultrasonic guided wave signal during the abnormal gas production of the
battery were obtained. The method was verified with three battery samples, and the diagnosis of abnormal
gas production of the battery took 5 s. This method provides a new idea for early warning of battery ther-
mal runaway.

Key words: lithium-ion battery; thermal runaway; abnormal gas production; ultrasonic guided wave; fault

diagnosis
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