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Rear Safety Performance Analysis and Improvement Based on
Automobile Low-speed Collision

LONG Shuyao', XU Yingying', ZENG Yuan', HUANG Jianzi’

1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China
2. Automotive Engineering Institute, Guangzhou Automobile Group Company Limited, Guangzhou 510640, China

Abstract In the recent years, the traffic condition becomes increasingly crowded in Chinese cities. Tail-crash and reverse—collision take
place every now and then in the daily drive, which cause damages to a rear bumper or even the body of vehicle. A finite element model of
one vehicle was established and the protective performance of the rear bumper in the vehicle was studied from the energy absorption and
body protections for the vehicle under the condition of rear—end accidents with a low speed. As a result of the environmental protection and
the energy conservation, automobile lightweight already became the tidal current of the world automobile develops. Under the condition
guaranteed the safety performance of the vehicle, the automobile should work towards light weighed target improvement. According to the
simulation results, the material used for the beams on the rear bumper were modified to high—tensile steel, which made the crashworthiness
of rear bumper remarkable improved. The result indicates that the bumper system after modified not only satisfies the requirements of the
collision law and regulation, but also makes the weight of the bumper system reduce by 45%.
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Fig. 3 Deformation of the vehicle rear body at different times (center impact)
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Fig. 4 Deformation of the vehicle rear body at different times (corner impact)
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Fig. 5 Curves of system energy
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Fig. 6 Energy-absorbing curves of the main components
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Table 2 Value of absorbed energy and the
proportion of main parts
/kJ 1% /kJ 1%
278.20 23.4 325 7.0 P %
208.50 17.6 6.4 1.4 00000 TaE0)
60.00 5.1 19.3 4.2 No result No n:e:ul.l )
Max=8.88E-02 Max=1.29E-02
43.10 3.6 16.1 3.5 i ohs
28.80 2.8 13.1 2.8 L
18.30 2.4 13.2 2.8 (a) (b)
635.4 53.6 100.6 21.7 (a) Center impact (b) Corner impact
, Fig. 8 Contour plot of plastic strain of beam
)\max ’
155.128mm, 7 R o
56.3 .45.9mm, 9 -
o , 0.7% 0.6%,
60 =
Feo
£ 50 o 4.15E-03
% im“=56.3mm E [%-; ETEH 3
< 30 U.[J[]l-.lt[JJE] 0.00E+00
Jui No result No rusu!l
g 20 Max=6.78E-03 Max=6.23E-03
210 ) -
! 20 40 60 80 100 120 (@) (b)
i [H)/ms (a) Center impact (b) Corner impact
(a)
(a) Center impact Fig. 9 Contour plot of plastic strain of rail
50
E 40 3
& 30 A,,=45.9mm ’
E&fj { ! N N
20
Be o )
g 10
0 ) il
20 40 60 80 100 120 140 160
Fif i/ ms
(b) m,
(b) Corner impact
7 o
] ] i ] 210~550MPa
Fig. 7 Intrusion displacement of impacter 8
) bl 202MPa, °
8 R B340/590DP, 370MPa,
Il 52
— [ [



] jcmik

2011,29(02)

(Articles) ﬁ\

SCIESCE & TECHAOLGY REVIER

s 1.4mm 1.0mm, ° ,
2mm 1.6mm, 8.5kg s 4.9% ,
4.6kg, 45% , ; ,
3 s o
3
Table 3 Comparison of values before and after improvement
/mm 1% 1% /mm 1% 1%
56.3 8.9 0.68 45.9 1.2 0.62
54.2 4.0 0.56 56.9 1.9 0.65
1% 0.04 55 17 23.9 58.3 0.05
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