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the following mechanical characterization of cut-out test specimens. For the microscopic analysis
of the foam structure, polished specimens are prepared and examined under different microscopes.
Furthermore, investigations with p-computed tomography are carried out to determine the porosity of
the foam. The mechanical characterization is performed by means of tensile, compression and bending
tests on suitable test specimens.

Development and characterization of in-situ sandwich panels with
aluminum alloy foam core

Caldeira, Ana Sofia (sofiacaldeira@live.ua.pt), Department of Mechanical Engineering, Centre for
Mechanical Technology and Automation (TEMA), University of Aveiro, Portugal
Vesenjak, Matej (matej.vesenjak@um.si), Faculty of Mechanical Engineering, University of Maribor,
Slovenia
Carneiro, Vitor H. (vitorhcarneiro@hotmail.com), Department of Mechanical Engineering, CMEMS,
University of Minho, Portugal
Krstulovi¢-Opara, Lovre (Lovre.Krstulovié-Opara@fesb.hr), Faculty of Electrical Engineering,
Mechanical Engineering and Naval Architecture, University of Split, Croatia
Duarte, Isabel (isabel.duarte@ua.pt), Department of Mechanical Engineering, Centre for Mechanical
Technology and Automation (TEMA), University of Aveiro, Portugal

The aluminum alloy foams have been explored to be used in energy absorption applications that
require lightweight structures with high strength-to-weight and stiffness-to-weight ratios, high impact
energy absorbing capacity, and good damping of noise and vibration. The metal foams are usually
applied as core and/or as filler of sandwich panels and thin-walled structures. The purpose of this
paper is to develop in-situ sandwich panels consisting of a highly porous aluminum foam core and
aluminum alloy face sheets manufactured by the powder metallurgy method in which the face sheets
are bonded to the foam core during the foam formation. The samples are geometrically analyzed in 2D
and 3D using X-ray microcomputed tomography to extract morphological and topological properties of
the foam core, the face sheets, and the bonding between them. The mechanical and acoustic properties
of in-situ sandwich panels are evaluated.
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Cellular solids and porous materials have been considered as one of the most suitable lightweight
multifunctional materials for a wide range of commercial and industrial applications, e.g. in medicine,
military. Their use contributes to an immediate and significant weight reduction and material savings of
the components but also to multifunctionality due to their 3D cellular structures (open-cells or closed-
cells). Herein, hybrid structures based on cellular materials are developed and studied by combining
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