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Crash Safety Design and Simulation of Automotive Bumper Impact Beam for Light-Weight
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Fig. 1. Model and boundary conditions of bumper impact beam.
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Fig. 2. Effect of stay portions on torsional stiffness[3].
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Fig. 3. Effect of section variations on torsional stiffness[3].
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Fig. 4. FE-model for offset crash simulation
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Fig. 7. Impact Intrusion of boron steel(Sstay), (Max: 28.6 mm)

m m Fig. 8. Modified bumper impact beam as including 5 stays

Fig. 5. Impact conditions (speed and loading regions).
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Fig. 6. Impact Intrusion of BORON(™=), (Max: 31.0 mm).
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Fig. 9. Impact Intrusion of boron steel(new), (Max: 21.2 mm)

Table 1(a). Summary of analysis results and weight (BL=0).

Maximum Intrusion Weight (kg

Materials (Section)

(mm) )

SPEFC780 (m) 21.3 (100%) 6.5 (100%)
SPFC780 (&) 31.0 (146%) 4.3 (66.2%)
Boron Steel (1) 246 (115%) 4.3 (66.2%)
Boron Steel (5 stays)  21.2 ( 99%) 4.6 (70.8%)

Table 1(b). Summary of analysis results and weight.

BL=0 BL=300
21.3 (100%)  27.9 (100%)
31.0 (146%) -

246 (115%)  31.0 (111%)
21.2 ( 99%) 286 (103%)

Materials (Section)
SPEFC780 (m)
SPFC780 (&)

Boron Steel (1)
Boron Steel (5 stays)
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