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Crash performances comparison and selection of bumper
beam with different lightweight methods
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Abstract: With global trends of energy saving and emission reduction, lightweight requirements of automobile and
parts are become higher and higher. Bumper beam is one of major crash safety structures in the front and end of
automobile, which has attracted a widespread attention in the auto parts lightweight. In this paper, the effects of bumper
beam in the automobile crashes and three conditions for its performance evaluation were studied. Base on this, a normal
steel bumper beam was replacement with four lightweight methods including cold stamping of high-strength steel, roll
high-strength steel, hot forming steel and aluminum alloy respectively. The lightweight degree and crash performance
of four lightweight methods were compared, which could provide a reference for the design of bumper beam as well as

a method for bumper beam performance evaluation.
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Figure 1 Lightweight program of bumper beam
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Table 1. Mass of different bumper beam assemblies

+* 1 FRIFGER S RNRE

I 4 2 PR Y i (kg) FEAS R AR 4K,
JR 7Y 5.79 —
THIBEEN 5.22 9.8%
HEe 4.24 -26.8%

RERUE 4.72 -18.5%
Y 4.50 -22.3%
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Figure 2 Deformation of a bumper beam after local frontal crash
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Figure 3 Deformation of a bumper beam after low speed crash
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Figure 4 Deformation of a bumper beam after frontal crash
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Figure 5 Simulation model of bumper beam performance analysis
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Figure 6 High speed tensile curve of different materials
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Figure 7 Deformation of different bumper beams after static press
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Figure 8 Static press force curve of different bumper beams
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Table 2. F,y of different bumper beams

R 2 FEIBHER Fuu JTEE

By i L Finax (KND AR 2R B AR L,
JEZER 73 —
g 10.8 +47.9%
a4 11.0 +50.7%

R U 11.8 +61.6%
AT 11.1 +52.1%

Tl 45 R e DT R R A SRR, RIAME REF 5e i, H AR IE BT Do X8 10.9mm, - ST BITH 7E 1
Dinax f 9 23.0mm o FH 55 15 {7 48 B2 AN I BT B4 52 1 A oA W 2 i SR AR T, TR A e A A il s e 20 e,
O SRR REF IR ER, JET L KRB I4EE A

INFATS Conference in Chongqing, November 13-14, 2014 158



Table 3. D;and & of different bumper beams
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Figure 9 Displacement contours of different bumper beams after low speed crash
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Figure 10 Displacement contours of different bumper beams when trolley speed is zero in the frontal crash
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Figure 11 Acceleration curve of different bumper beams in the frontal crash
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Table 4 Manufacturing factors of different bumper beams
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