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Abstract: Crash safety of lithium-ion battery (LIB) has become a heated topic recently due to the wide
application of LIB in vehicle industries and fast growth for electric vehicle market. The cell system or the cell
modulus is the packing of the battery, including cylindrical battery and prismatic battery. This paper is to
investigate the relationship of packing density and mechanical safety for the 18650 LIB packs. First of all, a
detailed numerical simulation model is established and verified by experiments, and a simple short circuit
onset criterion is built. Then three parameters of 1 , | and b are proposed to express the packing modes and
packing sizes. And the single variable method is used to investigate the influences of the parameters for
packing density and mechanical behavior. At last, the relationship of packing density and mechanical
behavior is discussed and a quick prediction model for mechanical response of LIB packs is built. Results
may shed lights on future safe design and manufacturing of LIB packs.
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