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ABSTRACT

Crash test is commonly employed for examining occupant protection capability of a particular vehicle. Full-scale crash tests can

achieve results that closely resemble an actual accident, but the test is complex and expensive. Sled test is an effective means of

evaluating crash safety of vehicle interiors. This technique can simulate real crash conditions without destroying vehicle structure.

Therefore, the sled system is typically employed to assess the protective capability of safety equipment during vehicle research and

development stages. Recently, advances in computer technology have allowed applied mathematicians, engineers, and scientists to

solve previously intractable problems. The sled tests can be accurately performed by computer simulations. As such, computer

simulations are both economical and time efficient as an alternative to physical testing. This work presents the procedure of full-scale

and sled side-impact tests were based on the Federal Motor Vehicle Safety Standard No. 214 (FMVSS-214) that simulate a

side-impact accident. The side-impact sled systems were based on BASIS testing system developed by TNO Science and Industry.

The crash simulations utilized the finite element code LS-DYNA3D. The dynamic response of human body’s in crashes was

discussed herein. Additionally, occupant injuries were measured. To verify the accuracy of the proposed FE (Finite Element) models

of crash test and sled test, the simulation results were compared to those obtained from experimental tests. The comparison results

indicated that the proposed FE models of crash test and sled test have considerable potential for estimating the crash safety

performance of a vehicle and assisting future development of safety technologies. These numerical models predicted severity of driver

injuries during impacts, reduced the time of research and design, and reduce experimental costs. The accuracy of the numerical

model of sled test makes it a valuable approach for side-impact crashworthiness simulations. The proposed methods can be applied

to examine the dynamic behavior of occupants and analyze injuries during side-impact accidents. Moreover, the proposed FE

models serve as design guidelines for the vehicle structure and safety equipment required to protect vehicle occupants.
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