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Abstract

Condition monitoring of Li-ion cells in battery packs for electric vehicles is becoming increasingly important, not only in terms of safety, but also with respect to predictive maintenance and recycling applications. In
addition to measuring pack temperature and electrical properties of the cell, monitoring cell expansion in a stacked battery pack provides critically valuable information about the health condition of the cell. Indeed,
the cell volume effectively changes during charging and discharging, but also gradually does so irreversibly due to the cell aging. This work presents the development of a dielectric elastomer sensor (DES) system
specifically adapted for monitoring the expansion of clamped Li-ion cells. By attaching special elastomer-based structures on both sides of an elastomer film, a thin and soft deformation sensor is realized. Different
sensors composed of different elastomer structures were investigated and compared in order to guide the development of the optimal configuration leading to the requested deformation range of the battery cell.
The sensor characterization was performed by applying a controlled deformation and by simultaneously recording the sensor signal. Cycling experiments using a sensor array in a clamped setup with the battery cell
showed that its expansion could be monitored with high precision during charging and discharging, thereby exposing the great potential of such approach in the field of condition monitoring of Li-ion battery cells.
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Conclusion

= Precise monitoring of cell expansion & contraction and discrimination of different expansion rates
= Development of an intermediate cell separating layer with multiple functions:

= Intermediate layer creating a homogenous mechanical load to battery cell pack

= Cell breathing possible by soft intermediate layer

= Detection of cell expansion and contraction with local resolution
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