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Development of safety simulation of
lithium-ion battery
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Abstract

To consider thermal safety is one of important issues for lithium-ion battery development. We have developed

thermal abuse simulation model which combines electrochemistry, heat transfer and fluid dynamics. The model is

aiming for deeper understanding of unsafe phenomena and investigating critical cases which require a lot of time

and cost in experiment. In this paper, we introduce (1) thermal runaway due to internal short—circuit in case of a

stacked cell and a jerry roll cell, (2) gas generation followed by venting due to chemical reaction.
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Fig. T Simulation geometry of internal short-circuit
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Fig. 2 Distribution of current density (Result of sim-
ulation).
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Fig. 3 Distribution of temperature (Result of simula-
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Fig. 4 Distribution of reaction ratio (Result of simu-
lation).
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Fig.5 Relationship between short resistance and temperature rise.
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Fig. 7 Distribution of temperature from a viewpoint of short-circuit position.
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Fig.8 Conceptual view of partial internal short-circuit in case of a jerry roll cell.
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Fig.9 Geometry of a jerry roll cell element for heat transfer simulation.
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Fig. 13 Simplified geometry of a lithium-ion battery
in gas generation simulation.
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Fig. 14 Simplified geometry of a lithium-ion battery
module in gas generation simulation.
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Fig. 15 Gas generation from a lithium-ion battery.
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Fig. 16 Gas generation spread from lower battery to upper one in lithium-ion battery module.
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