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Abstract

A safety vent is crucial to protect its user from unpredictable explosions caused by increasing internal pressure of the
lithium-ion batteries. In order to prevent the explosion of the battery, a safety vent rupture is required when the internal
pressure reaches a critical value. In conventional manufacturing, the cap plate and the safety vent are fabricated separately
and subsequently welded to each other. In the current study, a manufacturing process including a backward extrusion and
coining process is suggested to produce an integral safety vent which also has the benefit of increasing production efficiency.
FE simulations were conducted to predict the rupture pressure and to design the safety vent using a ductile fracture criterion
and the element deletion method. The critical value, C, in the ductile fracture criterion was obtained from uniaxial tensile
tests with an annealed sheet of 1050-H14 aluminum alloy. Rupture tests were preformed to measure the rupture pressure of
the safety vent. The results met the required rupture pressure within 8.5+0.5 kgf/cm?. The simulation results were compared
with experimental results, which showed that the predicted rupture pressures are in good agreement with experimentally

measured ones with a maximum error of only 3.9%.
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Fig. 2 Process lay-out of progressive die for integral
safety vent
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Fig. 3 Schematic illustration of backward extrusion and
coining process
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Fig. 4 Tensile test result of 1050-O aluminum alloy sheet
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Fig. 5 Schematic illustration of operating mechanism of
safety vent by load application
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(b) Effect of notch length on rupture pressure
Fig. 6 Comparison of deformation behavior and rupture
pressure of safety vent
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Fig.10 Progressive die for manufacturing process of
integral safety vent and result of experiments
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Software for measurcment
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Fig.11 Rupture test equipment to measure the rupture
pressure
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