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Content of this Presentation

This set of slides  presents selected 

important results of tests and 

simulations performed at Impact and 

Crashworthiness Lab at three different 

scales:

• Battery Pack level

• Cell level

• Component (Micro-Scale) level

Six Length Scales in a Battery Pack
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Battery Pack with Cylindrical Cells, Simulation of Ground Impact 
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Finite Element Model of 

an 18650 Cylindrical 

Cell and Validation

Onset of Short Circuit

Onset of Short Circuit

Prediction of Onset of Electric Short Circuit
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Simulation of UNDOT Test of a Cylindrical Cell

9 kg mass dropped from a 61 

cm height on a rigid cylinder 

of 15.8 mm in diameter 
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Finite Element Models of Three Types of Pouch Cells and Validation
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Prediction of Crack Location and Orientation, 
Indicating Short Circuit Area

Small Lithium-ion Pouch Cell
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Detecting Location of Short Circuit in Simulation and 

Comparison with CT Scan of Cells Tested

Location of short circuit

CT Scans courtesy of Exponent
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Characterization Plasticity and Fracture 

of Shell Casing of Cylindrical Cell 
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Jellyroll Components Tests and Scanning Electron Microscopies (SEM)

SeparatorElectrodes
Current Collectors

Uniaxial Test
Biaxial Loading Fixture

SEMs

Tested Samples
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