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Abstracts

In this study, the quasi-static energy absorption behavior of a hemispherical truss
structure with a porous core is investigated numerically and experimentally for
two different cellular geometries, namely honeycomb and triangular. The
hemispherical truss structures are fabricated by connecting metallic wires with
specified lengths and diameters. To improve the accuracy and quality of the
experimental specimens, a polymeric fixture is manufactured using a 3D printer,
and the specimen is placed between two rigid plates in a universal testing
machine (UTM). During the test, the moving rigid plate is displaced toward the
fixed plate at a constant speed of 5mm/min. Under quasi-static loading
conditions, progressive collapse and plastic deformation occur in the truss
structure. The same process is simulated using the finite element method in
ABAQUS software considering four different wire lengths, four different wire
diameters, three different materials, and two different geometrical configurations.
The results of the numerical and experimental analyses indicate that the structure
with triangular cellular geometry, wire diameter of 6 mm, wire length of 30 mm,
and aluminum material exhibits the highest energy absorption capacity within the
investigated range.

Keywords: Energy absorbtion; Semi_spherical truss; Quasi-static
analysis
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