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TOPIC 1: Study of Impact Behaviour of Kinetic Energy Absorption Structures Used in Vehicle
Construction

Contents / Main aspects to be considered
The proposed research aims at the systematic investigation of the mechanical behaviour of
kinetic energy absorption (KEA) structures used in modern vehicle construction, with
emphasis on numerical simulation via explicit Finite Element Method (FEM) and experimental
validation. KEA-type structures — front side members, impact beams, thin-walled tubular
absorbers, honeycomb structures, and metallic foams — are critical components for the
passive safety of occupants, managing energy dissipation during an impact event.
Stages:

e Geometric and numerical modelling of KEA structures

o Explicit FEM simulation of axial and lateral impact

e Analysis of multi-material and hybrid structures

e Topological and dimensional optimisation of KEA structures

e Experimental validation and correlation with the FEM model
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Prerequisites / Remarks: to be adapted/ completed/ deleted

Graduates of Automotive Engineering, Mechanical Engineering, Mechatronics, or
Robotics study programs.

Solid knowledge of strength of materials, structural dynamics, and plasticity.
Familiarity with an FEM software package (ANSYS, LS-DYNA, ABAQUS, or equivalent).
Knowledge of 3D CAD modelling (SolidWorks, CATIA, or equivalent).

Programming skills (Python, MATLAB, or APDL) are an advantage.
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