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Abstract

Lattice structures exhibit good thermal performance due to the high surface-to-volume ratio. Previous studies have investigated the thermal
conductivity to improve the performance of lattice structures. However, the conventional approach simplifies the geometry of lattice structures
using limited design parameters due to the high computational or experimental costs. This study introduces a lattice structure with optimal
thermal conductivity. We propose a lattice beam shape that overcomes the existing design limitations through shape optimization using
artificial intelligence. First, the beam shape of the body-centered (BC) lattice structure is modeled as a smooth Bézier curve. Second, the
coordinates of the control points of the Bézier curve are randomly set to obtain training data. Finally, the optimal beam shape is designed by
generating a beam shape with excellent effective thermal conductivity through a neural network combined with a genetic algorithm. A
mechanism of optimized thermal conductivity is suggested and the optimal beam shape is compared with a lattice structure with optimal elastic
stiffness. The results of this study are expected to provide an appropriate structural solution for lattice structures under various thermal
conditions in the future.
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