Journal of Modeling in Engineering 21 (2023) 113-124

This is an Open Access paper licensed under the Creative Commons License CC BY 4.0 license.

Journal of Modeling in Engineering

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

Semnan University

Research Article

Numerical analysis of collapse of polyurethane foam filled
composite tubes under pressure loading at different speeds

Ehsan Zamani'*, Mohammad Izadpanah?

1. Assistant Professor, Department Of Mechanical Engineering, Shahrekord University, Shahrekord, Iran
2. Msc Graduate, Department Of Mechanical Engineering, Shahrekord University, Shahrekord, Iran

*Corresponding Author: zamani.ehsan@sku.ac.ir

PAPER INFO ABSTRACT

Paper history: ) ) )
Received: 26 December 2022  Thin-walled energy-absorbing elements in compressive loading are widely
Revised: 11 April 2023 used in the transportation industry, especially in automobile manufacturing,
Accepted: 24 April 2023 airplane manufacturing, and urban and intercity train construction. As a new

idea, coaxial double-tube energy absorbers are used in this research. The
execution method is based on simulation in ABAQUS explicit finite elements
software. Based on the validated model, a parametric analysis has been
carried out in order to extract the effect of structure thickness, loading angle
and density of polyurethane foam on the amount of energy absorption.
Examining the deformed geometry of the sample after loading, the dynamic
loading coefficient and the effect of the load angle on the maximum value of
the structure collapse to the initial length is one of the topics that has been
taken into consideration. In the end, according to the design goals, which
include the maximum amount of energy absorption, the lowest amount of
initial maximum force and the lowest weight of the structure, the
optimization process of the design variables, using the optimization
algorithm and formulation of multiple goals and with the help of finite
element software data, has been completed.
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