441hMech 44™ Solid Mechanics Conference — SolMech 2026
ol IV12o3s September 710, 2026, Krakéw, Poland

Computational homogenization of porous metals and analysis of local stress
fields at the microscale

E. Lewandowska'-*, W. Ogierman! and G. Kokot!

Faculty of Mechanical Engineering, Silesian University of Technology, Gliwice, Poland
e-mail: emilia.lewandowska@polsl.pl

KEYWORDS: Micromechanics, Effective properties, Stress concentration, Finite element method.

Porous metals are a class of engineering materials characterized by a system of pores within a metallic matrix,
enabling the achievement of unique structural and functional properties. Pores may be regarded as a functional
phase that contributes to optimizing material performance [1]. This work focuses on investigating the influence
of the material’s microstructural features on local stress distributions, as well as on the prediction of effective
properties. The considered factors include the pore volume fraction, as well as their shape and spatial
distribution. Digital models of the microstructures accounting for these factors have been generated. The finite
element method is employed to compute strain and stress fields within these models, followed by
computational homogenization [2]. During the conference, the obtained effective elastic constants and stress
distributions will be presented and discussed, along with remarks on modelling in the elastic—plastic regime.

ACKNOWLEDGEMENT: This work was supported by a statutory subsidy from the Faculty of Mechanical
Engineering, Silesian University of Technology.

[1] P. Liu, G.-F. Chen, Porous Materials: Processing and Applications, Butterworth-Heinemann, 2014.
https://doi.org/10.1016/C2012-0-03669-1

[2] F. Fritzen, S. Forest, T. Bohlke, D. Kondo, T. Kanit, Computational homogenization of elasto-plastic
porous metals, International Journal of Plasticity, 29, 102-119, 2012.
https://doi.org/10.1016/j.ijplas.2011.08.005

1ID209 Session TS10 191



