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Reliability Analysis for Random Vibration of Lithium-Ion Battery Packs
in Heavy-Duty Mining Vehicles
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Equipment , Changsha University of Science & Technology, Changsha 410114, Hunan, China)

Abstract ; For evaluating vibration reliability of Li-ion battery packs used in heavy-duty mining vehicles, ANSYS, finite
element software, was adopted to simulate Li-ion battery packs in a heavy-duty mining vehicle and calculate its
stochastic vibration. Based on the test performed about random vibration of battery packs, it is found that the first modal
frequency of the battery packs is 33.85 Hz, corresponding to the frequency of upper cover of battery packs, which is
greater than the external excitation frequency transmitted by frame (30 Hz) , thus low-order frequency resonance can be
avoided and vibration reliability of the structure can be improved. The calculated stresses in the random vibration of key
parts of battery packs, including stiffener, lower box, upper cover and battery brackets, are all lower than the yield
strength of the corresponding materials, indicating the structural parts of battery packs meet the requirements for strength
reliability. Permanent deformation and damage have not been found in the assembly of battery packs in the random
vibration test, verifying the reliability of this simulative computation results.
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