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Finite element models of vehicle’s occupant ribs based on the inverse method
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Abstract;In order to predict and evaluate the human thoracic injuries caused by rib fracture in car
crashes, a finite element model of human ribs having the features of human anatomy structure is
established and verified based on the CT scanning of a 50 percentile Chinese male volunteer. To
improve the model s biological fidelity, the material parameters of ribs are gained by reverse
experiment of animal tissue. The model is verified by the Kindig's load experiment of human body ribs
and compared with the simulation data, which the material parameters were cited directly from the
reference. The results show that the reaction force-displacement curve agrees well with the
experimental curve and the model has a better biological fidelity when the material parameters were
gained from the reverse engineering method.
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Fig. 1 Three-point bending test device
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Fig.2 Displacement-loading force curve
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Fig.3 Geometric model of the sample
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Fig. 4 Finite element model of the sample
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Fig.5 Constraint & load conditions set of the model
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Fig. 6 FEM-SRSM reverse algorithm process
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Fig. 7 Experiment and simulation’s displacement-force curve of the samples
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