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ABSTRACT
Despite the scientific breakthrough in electromobility and Internet of Things (IoT), battery research fails
to deliver satisfactory design suggestions for building high performance batteries. Faster charging times
are necessary for a broader use in electromobility. Lower degradation over time is expected especially in
harsh environments in IoT. Electrochemical cell is used in a battery performing an ionic and electronic
current as the main transport process of electric charges. Simultaneous to this transport, production of
heat and internal friction cause temperature change and deformation. Such a sophisticated multiphysics
application is very challenging to analyze such that various methods are being investigated concerning
the modeling of mechanochemisty [1], thermodynamical modeling in multiphysics [2], computation of
intercalation [3], as well as computational accuracy in the finite element method [4].
This minisymposium intends to bring different groups working on batteries for modeling multiphysics
and developing computational methods at the micrometer lengthscale of one electrochemical cell.
REFERENCES
[1] M Poluektov, A B Freidin, and Ł Figiel. Modelling stress-affected chemical reactions in non-linear
viscoelastic solids with application to lithiation reaction in spherical Si particles. International Journal of Engineering Science, 128:44–62, 2018.
[2] B E Abali and F A Reich. Thermodynamically consistent derivation and computation of electrothermo-mechanical systems for solid bodies. Computer Methods in Applied Mechanics and Engineering, 319:567–595, 2017.
[3] A Morozov, S Khakalo, V Balobanov, A B Freidin, W H Müller, and J Niiranen. Modeling chemical
reaction front propagation by using an isogeometric analysis. Technische Mechanik, 38(1):73–90,
2018.
[4] B E Abali and F A Reich. Verification of deforming polarized structure computation by using a
closed-form solution. Continuum Mechanics and Thermodynamics, pages 1–16, 2018.

