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Carbon-fiber reinforced polymer (CFRP) composite structural members and crush absorbers are proved to be paramount energy absorption members due to their enhanced mechanical characteristics including their extremely high energy absorption-to-weight ratio. Aside from their improved mechanical properties, CFRP composite members are prohibitively expensive, thus using them for structural proposes is encountered with many restrictions and it is vitally important to achieve optimum designs of these structures employing the lowest material but providing the best performance. In addition, the energy-absorbing characteristic of a composite structure is not easily predicted because of the great complexity of the crush failure mechanisms that occur within the material, consequently, challenges arise both in the experimental and numerical modeling. In line with this analysis, comprehensive understanding of the mechanical properties and the structural behavior of composite components under various loading conditions is essential for designing effective automotive body members. In this study, by using the experimental crush data for the calibration to adjust model parameters. Results reveal a linear trend among the geometrical shapes and energy absorbing capacities. This modeling strategy very helpful to enhance crashworthiness of light-frame structural members while dispensing with complicated, expensive and time-consuming experiments.
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