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Finite Element-Based Strength Verification and Structural Improvement Design of Complete
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[Abstract] The structural strength of a complete vehicle is directly related to driving safety and service life, while
the body structure, as a primary load—bearing component, is of particular importance to overall structural
strength. Traditional physical testing and experience—based verification methods are costly and limited in their
scope of investigation. Taking a passenger vehicle as a case study, this paper establishes a complete—vehicle
simulation model using finite element software and conducts strength verification under four typical operating
conditions: bending, torsion, emergency braking, and side impact. Areas with stress concentration and excessive
deformation are identified. Based on the load—bearing characteristics of the components, optimization is carried
out in terms of component layout, cross—sectional design, and reinforcement structures, followed by
re—simulation and verification. The results demonstrate that structural stress becomes more evenly distributed
and deformation is reduced after optimization, with all indicators meeting safety requirements. The study can
provide a reference for structural improvement of complete vehicles.
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