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Light Weighted Design of Aluminum Bumper Backbeam
by Rib Shape Change
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ABSTRACT

Optimized section shape of aluminum bumper backbeam for enhancing the front high speed crashworthiness
was investigated. Front body analysis model of a convertible vehicle was built up and parameter studies
were carried out with changing the inner rib shape and the section thickness distribution. First an inner rib
shape displaying most efficient structural performance was selected. Next, for the selected section the effect
of section thickness combination was examined. Also, a light weighed backbeam section displaying crash
performance over the current design was suggested. Finally RCAR front low speed impact analyses were
carried out for the optimized models.
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Table 1 Structural performance: inner rib addition to Base

Model WAW) (kg) E_abs(AE_abs) (kJ)
Base 2.011(+0) 44.740(+0)
Rib(-) 2.326(+0.315) 47.314(+2.574)
Rib(=) 2.641(+0.630) 49.191(+4.451)
Rib(+) 2.839(+0.828) 49.794(+5.054)
Rib(>) 2.755(+0.744) 49.978(+5.238)
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Fig. 11 Front body deformed shapes at vehicle displacement
200mm and 400mm: Rib(—)_1.73_1.73

Table 3 Structural performance of Rib(—) for varied thickness
combination: Base_2.6

Table 2 Structural performance: Rib(—) models with varied Model W(kg) E_abs(kJ)
thickness combination Base_2.6 2614 47.898
Model Wi(kg) E_abs(kJ) Rib(—)_2.13_3.00 2.614 49.783
Base_2.0 2.011 44.740 Rib(—)_2.17_2.74 2.614 49.555
Rib(—)_1.70_1.92 2.011 46.352 Rib(—)_2.21_2.49 2.614 50.758
Rib(—)_1.73_1.73 2.011 46.823 Rib(—)_2.25_2.25 2.614 48.828
Rib(—)_1.80_1.28 2.011 46.214 Rib(—)_2.34_1.66 2.614 42.669
Rib(—)_1.90_0.64 2.011 45.913 Rib(—)_2.47_0.83 2.614 47.690
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Table 4 Structural performance: Rib(—) of uniform thickness

Model W(AW) (kg) E_abs(kJ)

Base_2.0 2.011(-0) 44,740
Rib(—)_1.60_1.60 1.861(—0.150) 46.528
Rib(—)_1.50_1.50 1.744(-0.267) 46.867
Rib(—)_1.40_1.40 1.628(—0.383) 46.516
Rib(—)_1.35_1.35 1.570(—0.441) 45.936
Rib(—)_1.30_1.30 1.512(-0.499) 43.409
Rib(—)_1.20_1.20 1.395(—0.616) 43.032
Rib(—)_1.10_1.10 1.279(=0.732) 42.835
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Table 5 Structural performance from RCAR low speed impact

analysis
W 0~300mm MID
Model (kg) Strain energy(kJ) | (mm)
Base_2.0 2.011 13.618 333.6
Rib(—)_1.73_1.73 2.011 14.794 323.4
Rib(—)_1.35_1.35 1.570 13.754 334.9
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