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Optimization of Bumper Beam Section for Crashworthiness

ABSTRACT

Optimum design of bumper beam is investigated using nonlinear CAE structural analysis
techniques.

In order to minimize 1ts weight, while enhancing structural performances, bumper beam
structural analyses were carried out to produce optimum section. Model is composed of bum -
per beam and stay. First, considering FMVGSS safety standard, static strength and energy
absorbing capability were estimated for several competitive bumpers through pendulum static
analysis, and most promising section was chosen. Next, to ensure dynamic crashworthinesss,
performance for center pole impact was evaluated for the bumper beam with chosen section
through pendulumstatic analysis, refernng to IIHS bumper dynamic impact standard. Finally,
2.5 mph bumper beam was designed and its structural performance was estimated.

Through this investigation, an optimized bumper beam section with less weight of 20%%
while maintaming almost equal carshworthiness, compared with a conventional bumper beam

section which proved 1ts impact crashworthiness by experiments, was developed.

787189 : Bumper Beam(# #), Pendulum Impact(#&3 &), Pole Impact(E %), Collapse
Strength(=# 7+ %), Optimal Section(& Z )
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