
Li-ion Battery Safety Modeling 

Achievement: On Jan. 23, 2015, Computational Engineering and Energy Science Group Leader John A. Turner presented work of the ORNL battery simulation team at the Society of Automotive Engineers (SAE) 2015 Government/Industry Meeting in Washington, DC, in a presentation titled “Li-ion Battery Safety Modeling” in a session organized by Phil Gorney of DOT/NHTSA.

Significance and Impact: Goal: Use modeling to design tests that provide leading indicators of failure.
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Sponsor/Facility: Work was performed at ORNL, sponsors included DOT/NHTSA, DOE/EERE/VTO, and DOE/ARPA-E.

Presenter: John A. Turner, CSMD/CEES – Oak Ridge National Laboratory

Team: Srikanth Allu, Sergiy Kalnaus, Abhishek Kumar, Sreekanth Pannala, Srdjan Simunovic, Hsin Wang

Publication: Slides in PTS as 54354

Overview:
We report results of an on-going computational and experimental effort supported by DOT/NHTSA to simulate a battery’s electrochemical, thermal, and structural responses under mechanical impact conditions. The characteristic failure features require micrometer resolution for typical cell components, which span centimeters. Under the DOE/EERE Computer Aided Engineering for Batteries (CAEBAT) project, ORNL has developed the Virtual Integrated Battery Environment (VIBE), a transient coupled-physics simulation environment for batteries, with emphasis on Li-ion. VIBE has been extended to couple impact mechanics and its interaction with other physics components. The model is being used to analyze and correlate with existing mechanical test data from ORNL and others. New tests for both cells and cell stacks are being developed and conducted by ORNL to support model development.
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