Journal of Modeling in Engineering 23 (2025) 157-166

Journal of Modeling in Engineering

Journal homepage: https://modelling.semnan.ac.ir/

Semnan University ISSN: 2783-2538

Research Article

Statistical Modeling of Energy Absorption of Grooved Aluminum

Tubes Under Axial Compression Loading

Vahid Modanloo®* @ , Mohammad Dashti Kahnouei 2, Amin Safi Jahanshahi 2

@ Mechanical Engineering Department, Sirjan University of Technology, Sirjan, Iran

PAPER INFO ABSTRACT

Paper history: In this paper, the energy absorption capability of grooved tubes made of
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experiments. Afterward, 42 experiments were designed via the full factorial
Keywords: design of experiment and performed by simulation. The effect of grooves'

dimensions, number, and pattern on the initial peak force (IPF), specific energy
absorption (SEA), and crushing force efficiency (CFE) were investigated. In
addition, the contribution of the input parameters was determined using the
analysis of variance. The obtained results illustrated that the number and width
of the grooves are the most important parameters for the IPF (number: 71.29%
and width: 27.48% of contribution), SEA (number: 37.10% and width: 54.26%
of contribution), and CFE (number: 73.19% and width: 20.52% of
contribution), respectively, and the groove pattern has no noticeable effect on
the mentioned properties.
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