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Abstract The front anti-collision beam system is an important component to improve the safety of the whole vehicle.
Among them, the structural parameters of the energy-absorbing box and the beam directly affect the crash resistance of the
vehicle body. In order to obtain the optimization scheme of the energy-absorbing box-type front anti-collision beam system, firstly,
from the three perspectives of crushing form, initial peak force and specific energy absorption, the impact of the cross-section
structure of the energy-absorbing box on the crash-worthiness performance was studied. Then, the impact of the cross-section
structure of the beam on the crash-worthiness performance was studied from the two dimensions of bending strength and energy
absorption value. Finally, the crash-worthiness performance of the optimized energy-absorbing box-type front anti-collision beam
system in the case of frontal collision and partial collision was studied. The results show that, the regular hexagonal section has a
good energy absorption effect; the tripple channel beam has high flexural strength and good energy absorption effect; the new
energy-absorbing box-type front anti-collision beam system compared to traditional systems, in the case of frontal collision and
partial collision, the energy absorption values increase respectively by 11. 5% and 31. 6%, and the intrusion amount decreases
respectively by 53.2% and 16. 1%. The support for the research on the safety performance of the optimized anti-collision beam
system is provided.
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Fig. 1 Working principle of drop weight impact experiment
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Fig. 3 Variation curve of drop weight intrusion-time

45 b T PIFAR Simulation results
== 5045 R Experimental results

Tli4# /7 Collision force/kN

0 0.01 0.02 0.03
A7) Time/s

4 JEsRmE - ) AE Ak i 2k

Fig. 4 Variation curve of drop weight collision force-time

0.04 0.05 0.06

2 WEE SRR E T R BEITM ISR
2.1 WRBEEHMEERARTEE

SIS AN [] 88T RS 2 B A 1 1) S 0], a0 s v
AR EAIL b ST T RE & SR BT AT FROTAE Y, AN T&T 5
PR o M IETIE (EAHIE GE G FIEE
T DR X FE IR, 2% 4> W R &l mn L Anf RO i 6 e
o BT MR RE G — 2, #UH Y b 0 80 mm, W HE
FIRFE R 2.2 mm, KN 100 mm,

i1 AE&
Plate Energy-absorbing box

P 5 Jmime e i 1) s 3t fry A AL 28
Fig. 5 Simplified model of axial crushing of the original energy-absorbing

box

Fl6 NI RE &

Fig. 6 Different cross-sections of energy-absorbing boxes



5 46 B4 6 1Y)

PR A T AE G XTI A R AR G A AR T BE R T I 1341

A7 BR TT T 53 235 5 1 ot M 08 T A RS AR S %K
14 356 B, DR I A A A0 5 R v 5 A S A ) b R AR A 2
BN 5 S PR A RL A B AR PEAR AT 5 IR e AR
FHER A 4 M 5T, ¥ /0 T Hyper Mesh ?Aﬁ‘qj ) MAT24
SRREZAORL N BB TR Y ) S SRk
1F7R

®1 WEIHRAZERESH

Tab.1 Mechanical performance parameters of energy-absorbing box
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Tab.2 Deformation nephogram of different cross-section energy-absorbing boxes at different times
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absorption boxes with different sections
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Tab. 4 Variation of parameters under different collision conditions

before and after optimization

ARV R SRR

Peak ingress Peak collision Total energy
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Amount of =532 21.9 11.5
change/%
AL HS
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