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Development of a Hybrid Bumper Beam Using Simulation

J.K. Lee, D. K. Kang

Abstract

Bumper back beam is one of the essential structural components of front-end module. It should be designed to
withstand a minor bump in low-speed collision, 2.5 mph crash test for example. And weight reduction is always important
problem in the design of almost all the parts in car for energy saving. So, the key issues in shape design of a bumper are
weight reduction and the performance in 2.5mph crash test. In this study, a light weight and high performance bumper
back beam model was developed using analytical approach based on mechanics and FE simulation together.
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Fig. 1 Predicted stress distribution
(MPa, Original model )
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Fig. 2 Simplified beam model for analyvtical
analysis
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Fig. 3 Bending moment distribution of a beam
with built-in support
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Fig. 4 Predicted deformation and stress
distribution of 1st year's model
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Fig. 5 Beam support structure made by crush
box
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Table 1 Predicted performances of crush boxes

Case " ® n #
Yield 210 210 465 465

Stress(MPa)

Thickness(m) | 1.2 1.2 1.2 1.6

Distance(um) 45.2 50.3 54.9 50.6
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Fig. 6 Predicted stress distribution of a
bumper beam model #1 (Young's modulus of polymer
= 3.4GPa, Density of polymer = 1.1E-9ton/md )

Fig. 7 Predicted stress distribution of bumper
beam model #2 (Young's modulus of polymer =
3.4GPa, Density of polymer = 1.1E-9ton/mr )
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Fig. 9 Predicted stress distribution of a
bumper beam model #3 (Young's modulus of polymer
= 6.5GPa, Density of polymer = 1.4E-9ton/mr )
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Fig. 10 Predicted stress distribution of a
bumper beam model #4 (Young's modulus of polymer
= 6.5GPa, Density of polymer = 1.7E-9ton/mt )
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