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Introducing the 50% hybrid dummy FE model and numerical and experimental
validation according to the ECER16 standard

M. Fallahi

School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran

A. Khalkhali

School of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract

In today's computer simulations, the use of Finite Element (FE) models of crash test dummies has become a standard tool for
enhancing vehicle safety by predicting the body's response and the extent of injury to various components. Given the high cost of
testing equipment and dummies, the importance of simulation is further emphasized. This article introduces the Hybrid III 50th
percentile dummy, one of the most widely used crash test dummies, and examines its body components in terms of connections,
materials, and more to enhance the model. It also discusses the numerical and experimental validation of the model through various
studies. The validation results show a satisfactory correlation in the overall kinematic motion of the body, head acceleration, chest
and pelvis acceleration, and chest deformation. Minor differences were observed in the time to reach maximum acceleration in the
pelvis and chest, which may be attributed to insufficient information in the seatbelt model. Ultimately, due to the validation
confirmation, the dummy model from this research can be utilized in future simulations.

Keywords: Simulation, Hybrid III 50% dummy, Seat belt modeling, Crash test, Chest deformation, Validation.
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