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Design and Software Development of Battery Bracket Metamaterials Based on Thermoelastic Coupling
Fu Yu
School of Intelligent Manufacturing, Jianghan University, Wuhan 430056

[Abstract] To address the contradictory problem between dynamic stiffness and thermal conductivity in the
lightweight design of new energy vehicle battery brackets, this paper focuses on the influence of thermoelastic coupling
effects on structural performance and investigates the topology optimization design method for high mechanical
performance thermally conductive metamaterials. Based on the theories of thermodynamics and continuum mechanics, and
synergistically considering the strong coupling effect of thermal and stress fields, the asymptotic homogenization
theory and steady—state thermo—mechanical decoupling solution techniques are introduced to construct a prediction
model and a multi-objective optimization framework between the microstructural material configuration and equivalent
thermo—mechanical properties. Based on this, a dedicated software system for the topology optimization of thermoelastic
coupled metamaterial performance is developed. The effectiveness of the optimization design method and the software
system is verified through numerical examples, providing theoretical methods and tool support for the highly stable
design of high mechanical performance thermally conductive metamaterials..
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