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Numerical investigation of car collisions at different speeds in order to find a suitable
analytical relationship

S. A. Reaza Abdollahi Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
A. Rahmatfam Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
M. A. Rahimi Jafari Faculty of Mechanical engineering , Iran university of Science and Technology, Tehran, Iran

Abstract

The current research aims to simulate the collision of a car at several different speeds in ABAQUS and ANSYS software, to check
the results and find the appropriate analytical relationship. For the results of the project to be accurate and reliable, five car models
were analyzed in five phases. At first, for each phase of the project, the geometric model of the cars was modeled in an engineering
design software, and their various components such as body, chassis, etc. were assembled on each other. After entering the models
into ABAQUS or ANSYS software, the geometric defects of the model were repaired. Finally, things such as tension, deformation,
energy, etc. were compared and an analytical relationship between energy and collision speed was proposed for the car body by
MATLAB software. The results show that the most energy transfer is from the front part of the chassis to the cabin and the front
points play a significant role in the accident.

Keywords: Car collision, Numerical Analysis, Finite Element Method, Analytical Equation, Simulation.
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