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ABSTRACT

ABSTRACT Side impact collisions differ from frontal impacts, in that the occupant interacts directly with the vehicle structure. The

occupant has very little protection from the striking vehicle in such collisions. There types of impacts can cause severe injury,

especially to the occupant on the side the vehicle was struck. Hence, manufacturers now incorporate a wide range of safety devices

and features into their vehicles. In order to satisfy the various industrial and governmental safety regulations and address consumers

’ valid concerns for safety, it is necessary to develop an efficient evaluation and analysis methodology with which to examine the

safety aspects of a vehicle. The industry makes extensive use of numerical crash simulations during the development of a new vehicle

for both structural improvements as well as for the development of safety devices. The information provided by such investigations

enables vehicle manufacturers to modify their designs appropriately in order to enhance the occupant’s safety. To confirm the

effectiveness of protection equipment installed in vehicles, this study investigates the development and validation of a vehicle,

movable barrier and dummy FEM model for studying interaction. Based on the Federal Motor Vehicle Safety Standard No.214

(FMVSS214), the numerical crash test model was developed to simulate a side impact accident and evaluate the effectiveness of side

door beam. The crash simulations were conducted using the LS-DYNA3D finite element code. The SID dummy response

measurements consisted of the thorax and pelvic accelerations. Additionally, the effects of position, shape and material of side door

beam on the injuries of occupant are discussed herein. The proposed methodologies can then be used to design the side door beam

and reduce the occupant’s injuries in side impact accidents. Moreover, the simulated models obtained herein give design guidelines

for the vehicular structure and safety equipment needed to protect occupants.
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