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Outline

Methodology:

- Digital Image correlation setup
Challenges:

 Improvements to setup
Results and Discussion:

 Experimental outcomes

« Findings and limitations

Future work:

» Strain Gauge employment The battery that experiences excessive strain should be
 Thermal Camera usage identified to reduce the likelihood of failure
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burst plate (+) insulation

S R
« Due to high energy capacity of batteries:

« safety measures are put in place to open current collector (-)
the internal circuit before it enters thermal

Introduction

runaway
* Problem statement: activated current interrupt device

Gas expansion within the battery causes ~NN——

Current Interrupt Device(CID) activation
Relies on irreversible changes to the
structure of the cell
Prevents future use of the battery
* Proposed approach:

* Pressure sensing through external strain
measurement

« Digital Image Correlation to monitor the
battery during discharge
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Digital Image Correlation
Setup

« 3 module battery tester to allow for high-C
discharge

Battery is speckle painted for digital image
correlation nodes

Controller for:
« digital image correlation cameras
« battery tester

» thermal data acquisition
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Digital Image Correlation Setup
« Hardware:

« Samsung 25R nickel cobalt aluminum (NCA)

18650 Cell
NHR-9200 battery tester

NI-9210 compact data acquisition
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Digital Image Correlation Setup

« Improved speckle painting methods
« Added better lighting for speckle detection

« Added fan to mitigate heat waves
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Experimental outcomes

« Strain increase from temperature should be isotropic and we see that for the first minute
» As the test progresses divergence of axial and hoop strain can be observed
» Evidence of a force besides the temperature expansion

» could be the gas generation leading to CID failure
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Experimental outcomes
» Improved Digital Image Correlation setup
* Less noise likely due to new speckle method
» Current Interrupt Device activation is more pronounced
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Conclusions and Overview

« Potential for using battery deformation as a
method of detecting CID failure is evident
Potential for the integration of non-
destructive strain evaluation methods into
battery monitoring systems needs further
exploration
Future work will refine current methods and
explore alternatives to digital image

correlation
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Future work

Implementation of strain gauge will be explored as

an alternate deformation detection method
More applicable to battery management systems

Will need temperature compensation

Will run strain gauge and Digital Image Correlation

simultaneously
Battery

Active Strain

Data Acquisition

- Dummy Strain
Sense Wire  Ground Gauge
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Future work

* Add high resolution thermal camera
to understand temperature gradient
during battery discharge
Understanding the temperature
gradient of the battery will assist in
compensating for the strain

generated by temperature
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