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Experimental and Numerical Analysis of Energy Absorption of Hollow and Foam filled
thick-wall Aluminum Tubes Considering Different Damage Models

V. Hoseini Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
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M. Mahdizadeh Rokhi Shahrood, Iran
Abstract

In this research, the energy absorption capacity of hollow and filled foam thick-wall aluminum tubes under axial loading with a
variety of damage models has been investigated empirically and numerically. Experiments to determine the mechanical properties of
the specimens and to apply compressive loads on them were performed using a Zwick servohydraulic testing machine. Numerical
simulations were performed using the Abaqus finite element software and the results were compared with the results of the
experiments. In numerical analysis, three damage models, Johnson-Cook, Gurson-Tvergaard-Needleman (GTN) and modified
Rousselier were used. Eventually it turned out that the modified Rousselier model has the least error. The Johnson-Cook damage
model is available in Abaqus software but the Gurson-Tvergaard-Needleman and the modified Rousselier damage models were
created through programming in Abaqus software. Also, in this research, the effect of thickness and foam injection on the energy
absorption capacity of aluminum pipes was investigated and it becomes clear that increasing the thickness of absorber increases the
absorbed energy and ultimate crushing force.

Keywords: Thick-wall tube, Aluminum 6000, Foam, Energy absorber, Damage model, Experimental analysis.
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