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Structural Design and Collision Performance of Collision Avoidance Beams

QIU Baojin’, XU Xun

(School of Fine Arts and Design, East China University of Technology, Nanchang 330032, China)

ABSTRACT: The work aims to study the impact of selected materials and structural design of automobile collision
avoidance beam on automobile safety. The concept and characteristics of automobile collision avoidance beams were
summarized and the impact of different materials and structures of collision avoidance beams on automobile safety was
compared. The collision performance of different materials was explored through simulation. Under the optimal structural
conditions, the reinforced bamboo fiber composite collision avoidance beam exhibited low displacement and strong repair
performance during its collision testing process. The conclusion indicates that reinforced bamboo fiber composite
materials have good protection properties. Compared to other traditional materials, reinforced bamboo fiber composite
materials have excellent degradable properties and good recyclability, providing good reference suggestions for modern
automotive design, which is conducive to the healthy development of the automobile industry and further improvement of
the safety performance of the finished automobile.
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Fig.1 Structure of automobile
collision avoidance beam
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Tab.1 Unified unit of basic properties of common
materials for transverse and longitudinal collision

avoidance beams of automobiles

R I /(grem”)  FMEAE/GPa

N 7.81~7.85 200~220

R 2.63~2.85 68~79
PC/PBT T 21k} 1.2~1.4 2.2~2.7
R eF e 5 5 MR 1.5~1.8 120~250
AT AE 2 G AR 0.8~1.2 12~18

AT, PGB BRI 0 B R ) R
FERE . WRENE . HARERRRE TR T T . BAREES
RPN 4 T AT SRR 0 o e P R
BAEARIE S5 VRS 1 D7 R b — %, RS PRl 2E .
PRA -SR] g2, H NG Rk AR R,
THIGREAR, 5 51E RN, i, B



- 310 - f1 %% T 72

2024 4E 2 A

FEMRE IR R R E . [, H
RTAS R4 Xtk 2 FibhRHE FHBON BT

3 MERESMIZIT RIS

T B 8 2 A i v — 2 IR R 0h X, WK A B
FEARNR, BiERRaT 2 NS08, AWAES . i
AR R, I R EE S E Y B
JE AR By () AR T [RIRE WS e, g b i Gk &
B EOR R P IR B AR5
3.1 tEYREREN SRR S
311 BERERNEMSREMSH

B e 2 B4 A TR | SR P . A
AT L TG AER Sy, AR AR X AN
[] B R 7 3 R R AR L 3% 2 S [ RSz By 1
oAk I 75 T s 2R A A B A ke o5

BSR4 A AR B T At A R 7 R [
7 1) Bl 48 2 rp B 2R A A B, I R stk At b ) i) e
S TR AR T I, B R AT AR 4 A AR EE H A
HEMRBAETZNEE, F—, s EAINT
PE, WU AR | TR B A T2 A R AR
A, WHEHAT AR 8, BoRATerYE
SRR L 53 R A A T 14 TR EE A PR K A T

55 S R JBE R 2SR, AR BERR mE 7 oR A f el . AR
B SR AT LT 4 5 A A RHE I s AR RN — SRR Rk ) B
BEJT T AP AE— B AN A, {E AR 38 1 o 28 ) £ ol
A — R RS R AR

I 488 % (1% 46K T s AR RN 5 AL R S IR AR RE R A
EERYFEM, TR B A R 25 R
I JEE R e R WA B 45 T 1 1k BB R B Iy 43 SR 1) 245
FBETT X HE RE R B T E R, 78RN AH [H)
IS, A T B SR 25 A 1 B 43 2 B8 LA AT 1Y)
RERMPERE, SRR e 280, R, sE
BT AT LA — B4R T B R PERE R . BFST AR
B gAY | Ak R A TR L RSE HES Oy 4
Xof 855 R 4% ) il ek R A0 B N e A B S

VLR B 0 g i ko i), B AT YR A
HT B G243 T 1 B i G RN P 1 4 8 2 Fh2e Rl il
THE 05 B AR B 2 S0 o 48 2 2 A M 1 B A
S Hp AR 3 R B SR VR G A R o s B e A
AR I R EOIE B B ANy R AR AR IR A2
5 4 B 2 0 5y ) A I AR R  TESS R T
W R R RSl TR G 25 | A A
JE LIS DR A B R T % 3 A 1 B R AR S O 1
B 8 G2 43 S AE A A RS RN A RS T A3 AN i X
o AP 11 B R GR AN Ry At P AR T T, T T Bl
P R I 10 B IR T, — 5 R bRV T X 40

&2 AEEBALFERM RS ISR ERNRERR
Tab.2 Advantages and disadvantages of different materials and cross-sectional shapes for collision avoidance beams in
different parts
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Tab.3 Examples of shape and model of collision avoidance beam
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Tab.4 Type and brand of materials for automobile collision avoidance beams
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Tab.5 Performance difference of structures with different cross-sectional shapes
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Tab.6 Mechanical parameters
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Fig.2 15% frontal offset crash test of
a collision avoidance beam
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GFRP fiberglass reinforced plastic material (c) and reinforced bamboo fiber composite material (d)
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