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Analysis and Simulation of Vehicle Crash Test Dummy’s
Thoracic Response under Impact Loading
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Abstract: The thoracic response of a crash test dummy is a very important index for evaluating the occu-
pant-protecting ability of a vehicle. As its counterpart in the virtual environment of Finite Element Analysis,
the thoracic response substantially determines the credibility of the dummy model. It has been a difficult point
and which must be overcome to construct a finite element model for crash test dummy with high fidelity. The
complexity in geometry and material behavior makes it difficult to model the thorax of a dummy. This paper
addresses the detailed procedures of building up a precise thoracic model for Hybrid I11 50th percentile male
dummy, from material test to sub-assembly validation, from whole dummy calibration test to completed
dummy model simulation, to provide as a reference and an example for constructing finite element model of a
crash test dummy.

Keywords: Hybrid Il crash test dummy; crash test dummy finite element model; thorax impact test; occu-
pant protection
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Figure 1. Dummy chest internal structure
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Figure 2. The meshing results of chest part
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Figure 3. RIB compression test
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Figure 4. Complete frame compression test results
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Figure 5. RIB steel compression static load and complete frame
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Figure 6. Dummy frame material test
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Figure 7. Frame materials test results
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Figure 8. Ribs unidirectional compression simulation model
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Figure 9. The ribs and the simulation of the test results
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Figure 10. Single frame impact test and simulation
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Figure 11. The prony series adjustment process
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Figure 12. Two kinds of impact loading rate of the single frame of standard results
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Figure 13. Chest impact test and simulation
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Figure 14. Chest low-speed impact test and the simulation results
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Figure 15. Chest high speed impact test and the simulation results
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