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front-bumper with concurrent considerations of pole
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Abstract: The impact crashworthiness between front-bumper of a vechile and pillars(such as telegraph poles
or trees et fixed objects on roadways)was investigated. In this paper, a finite element model of frontal crash
and pole crash was established. Through the establishment of finite element model of frontal crash and pole
crash. Topology optimization for crashworthiness of finite element model was conducted based on hybrid
cellular automata(HCA) and a new cross section shape of the anti-collision beam is obtained. The impact
crashworthiness were simulated and analyzed for the new-shaped of the anti-collision with the deformations,
and the energy absorption conditions of a front-bumper being taken as evaluation indexes. The results show
that the same collision conditions, the front-bumper using new cross section shape reduces 10.2mm within
the biggest deformation, increases 0.52KJ within the energy absorptions compared with the Honda
Accord_B_V1.1y bumper. Therefore ,the new cross section shape the front-bumper, based on hybrid cellular
automata method for topology optimization has more excellent pole impact crashworthiness.
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Figure 1. Outside dimensions of front-bumper
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Figure 2. Finite element model of front-bumper
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Figure 3. Design variable update
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Figure 4. topology optimization of extraction
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Figure 5. Maximum displacement change of front anticollision beam
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Figure 6. Deformation process of front-bumper Figure 7. Energy absorption curve of front anticollision beam
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