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Abstract

Sandwich panels, consisting of face sheets and a metallic foam core, are extensively employed for low-velocity
impact resistance. This study aimed to investigate the energy absorption characteristics of aluminum foam
integrated within three types of sandwich structures featuring rectangular, trapezoidal, and triangular corrugated
cores under low-velocity impact through both experimental and numerical approaches. Modeling and analysis of
the specimens were conducted using Abaqus software. Additionally, experimental validation of the numerical
results was performed using a low-velocity impact drop-weight tester with a flat-headed impactor on sandwich
panels with corrugated cores, both with and without aluminum foam. Deformation modes, energy absorption
curves, and the contribution of each component to energy absorption were thoroughly analyzed. The results
indicate that the incorporation of aluminum foam significantly enhances the energy absorption capacity and
improves the structural energy absorption process, effectively preventing the impactor penetration into the panel.
Furthermore, it was found that the rectangular, trapezoidal, and triangular corrugated cores exhibited distinct
behaviors in terms of energy absorption and impact penetration resistance, with the rectangular core demonstrating
a superior and more rapid energy absorption response and greater prevention of impactor penetration compared to
the other two core geometries.

Keywords: Sandwich panel, aluminum foam, low-velocity impact, numerical simulation, finite element method
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