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Bumper Stay Design for Improving Frontal Crash
Performance of Front Body

Sungjong Kang*
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ABSTRACT

Front side member of the front impacted vehicle plays a key role in minimizing the impacting load trans—
ferred to the compartment. To perform that required function, axial collapse should be dominant during side
member crashing and, prior to designing side member, it is crucial to minimize bending moment occurred at
the front end. In this study, for FE model of a SUV front body, front impact analyses were carried to find
out bumper stay design which effectively develope axial collapse in the side member. As a previous work,
the thickness of side member reinforcement were changed. Next, the inner thickness of bumper stay was
increased. Also, the bead shape and location were modified. Final front body model showed much more axial
collapsed mode and enhanced crash performance. In addition, a stay of octagon section was adopted and that

model exhibited distinctive increase in impact energy absorption.

1.M 2 ol= W] Agate WIRWEES Hasdlste 4=
T frEH =S Afo]= Wb Mol Agsh= of

1% AWEE A FEYY 60-70%7F Fgets = 9 ek ¥EE 2dshe dAVlse] wasH ¥
AE Abo]= wWH(front side member, FRT S/MBR):= ¥ " (bumper backbeam)®] w917 2two} v
Az 248 AGS Hagslr] YA wygsts ok Abel= winl Afelol] §1Ag WY ZH o] (bumper
Tkl aAdEge] oa HAgte FEdUAZ & stay)d A HAs] o) Alel= wlwe] Zgeh=
SRS AAEolol Bk ey AWEE A Y #URAES HzshEer @Y B dydae
¥ Fojro] FaWHPo T o Alol= wWHe] %  SUV AW A HES gioR WA Alol= wH
FAdr o] 2gatA Hi Wl F3EIs ¢ BAA F(reinforcement thickness) 43S Al
Asol FEATE A Aok 4F8AE Ao AL theom W o] #H gkl dis) A
3 4xE7] 9a Alol= wino] H|= 3y} 2 B Ttk ZHo] Qe ofbf-E B FA AL, H|
AA wjx) 7)o HeHw 9o} FEAL e Slbead) B W3 1El3 Z73 dd(octagon sec-
A7 Ah? wekd, A Ae] AAGAA A} tion)e 2HCIE A&t A4 TS FEA

& Adatsd ¢4EWS 300mm7bA o FE oUA

« OT7E e 7] AR E AT Fr9% S YEhE HEstEse HdES e nay
E-mail : sjkang@cu.ac.kr &4 =21l LS-DYNAE A&t ®

ASIHAMES X HE6HA, M25, pp. 5~11, 2014(=2 &=L X 2014.8.26, &AI2E L} 2014.9.12) 5



oN
0x
OF

ol

2. 7|12 24

p——— |

HA-I

=

ME

2.1 8A 2E Y Y sy F2

Fig. 12 a4 ol kel A9 AAS v

ZAE Abol= Weish Wl Wy, W 2He] Fow

FAEL W W s 2Hel: €O, $9HM
E

de BE vhed Hepls s 430 2ER

PR S
TR SARAME MTI

FRT SR OTR

AT M) MOOWAE BRKT
TRE 6% STAY RATH

Fig. 1 Front Body
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Fig. 4 Deformation at impactor displacement 280mm: Base
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Fig. 5 Load carrying capability: Base
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Fig. 6 Reinforcements in front side members

Table 1 Change of reinforcement thickness

RH_Reinf LH_Reinf

Model (mm) (mm)
FRT RR FRT RR
Base 09 12 09 12
REFTH_A 1.2 09 09 12
REFTH_B 2.0 09 09 1.2
REFTH_C 2.0 09 14 09
REFTH_D 2.0 09 14 12

Load[kN]

Displacement[mm]

Fig. 7 Load carrying capability: change of reinforcement
thickness
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Table 2 Analysis results: change of reinforcement thickness

Model Prax Prean Weight change
[kN] [kN] [kg]
Base 13863 79,69 -
14520 79,69
REFTHLA | 7009 [0%] 014
14568 80.45
REFTHB | 500061 | [+095%] 00
14777 .15
REFTHC | [6m00a | [+685%]
14962 86.18
REFTHD |17 gm06) | [+8.14%] 022

% [ %] : change rate

T

(a) Base

Fig. 8 Deformation at impactor displacement 280mm
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Table 3 Analysis results: BEAD_AM

Prax Priean Weight change
Model
ode N N [ke]
Base 138.63 79.69 -
154.65 89.39
BEADAM |1 15600 | [+12179] +031

% [ %] change rate
M

(b) Bead_AM

@
(a) Base

Fig. 11 Stay deformation at impactor displacement 110mm
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Fig. 12 Octagon section stay
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Fig. 13 Load carrying capability: Octagon
Table 4 Analysis results: Octagon
Prax Prean Weight change
Model
oce [kN] [kN] [ke]
Base 138.63 79.69 -
149.62 86.18
REFTHD| 17g30g | [+8.14%] 1022
137.09 89.93
Octagon | 1) 1105 | [+12:85%] 0.4
% [ %] : change rate
Fig. 14 Deformation at the maximum load: Octagon
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