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Development of Manufacturing Technology for Crash Box Type
Bumper Stay with Hydroforming

S. M. Sohn, M. Y. Lee, and Y. H. Moon

Abstract

A bumper comprises a bumper cover, a bumper beam for distributing the load from the impacts applied to the bumper
cover and reinforcing the bumper, an absorber member interposed between the bumper cover and the bumper beam, and a
pair of bumper stays which secure the bumper beam to the vehicle body. A conventional bumper stay structure is
assembled into several stamped parts, so several processes are needed and the structure is complicated. In this study the
bumper stay is applied to the tubular hydroforming which is known to have several advantages such as the reduction of
the number of the process and the part weight. The thickness distribution of the tube is mainly considered to evaluate the
hydro-formability and the shape of the tube is determined.

Key Words : Tube Hydroforming, Mechanical hydroforming, Bumper Stay, Impact Energy Absorption, Crash Box

1.M 8 FBAET AET ol dAser & AT U
7] W&o i FAHEL Fojd Aot
gtol=2 ¥ Zjed oA FUdAME dlojx dFuE AAE 08T sojl=zxYo AT
29 X223 FTHLR U FAHLo] o]F NEE dFoA 72 ATFE FPsta Yo
oxz Jon Fozw L © B BEd F o dFojEy LA JPAHo] Ats FEslnA}
€8 Fo] FHstt FH solzr2yxye o F ol obd 23HdEeA AHFse 3stol=
A4 HAdd FAdoldA FAol Bdstn Fol E XY (warm hydroforming)el]l #3 ATE Yol
FAL A8 FFI5E 2 maxnrt 37 9o A AP gt} ol g FHolzrYYo &
A FUlME A 22 E(engine cradle), 2o N et Hen €4 EfIdmunk ldy FE=E
S(rear axile), SUV 2%9] Alo]l =& U(side rail) ¥ (hood)59] nFEZA HHEE A BA slol=g %
F 5ol ¥HH8Hn Jon A FEQD o J(sheet hydroforming)l &3 ATF= A 3
U ZZ (exhaust manifold)F9 71AFEU B3 n Folt
EFol/ Fol F AEE AF o] AAFEFY a8y stel=2 2 7les Ao ol v
X ZE Apol=wlb(front side member)FH ats} =3 FPL U8 duldA dIAE G
A d7e AYggn oy g AAFFRY o FHste wd 29 ALE Uy By ohy

* (RSl d TledTa

o Fadign ALrATRN ALHYIIATATFL:

N

- 38 -



2387F9] A= 4
I FE5E FH(bellows tube)Fr,
PAA, 2LEvo] BER, A
FAE FH Sol=EExWS AHE
AEe AuEx vgoz o AEFS
FAskE dTh2]. e stol=2 XY Ve F
& e FH Y °c}”-‘+ ZAT g5 ®Bo o
% Az A& W RIA FEE AT A
ok g AFE AFHF & A
*}5%‘4.
AToAE FE gol=zxd Jed A9
A7) (folding) FAE ol&3std FHFTE
A Fr 23 HH 2 o] (bumper stay) A} A
Azsta HHA2HE FAsI RAAE
ot FEANYR F4ss FUEEIAYE]. A
of o] ARkA HHA 2L Fig. | 7 2ol
Hddol| Hddn He Ao, TEE Aloj=
@ ¥ (front side member)E FAHO o HHA

g
2
o

o
m]o o e r—{o

ofl Nlo o

\,

Hol: WHAYN ZEE Alol= Ww Afolof
ARl A& FEAA WAALF $A 5

YAg E5ad A8 Biss 4L @,

Bumper Beam

Bumper Stay

Stay Plate

Front Side Member —=——p|

FEFTFTO ¢ AFoZE BMW32SI 9
H‘Ji*EﬂOl 71 A=k %’jdzﬂ}gl Pz v 1
Zvol A FEFEO|Th gFE HHaHolE I
e 4y F Zé%*u‘ 2 0}3%@‘% B3 =¥
o] glo] Al FEdts A¥sidrtr 7
Ao} E*M} :LZM " S doxitt a3y 3
ol=mxv HHsHolY AL 1 3 AP
FH(scrap)©] glo] FAlel F, &5 RES E&

£ o] FAo] ztastn), &4 W(crash box)

9 2ol A%ZE A FEAY 2 AFL B
MHAdS P FEAUAE F5E + A

743 ¥ 0] 91 Tha-5].

_39..

2. HEAHO] A W dFsi4H
2.1 A4 gAay HHAHO! A

stol=2xd HHLHoOlE 7|E 293 24
ol9}= i UFAAE olgstd @I A
A¥(folding) FAHE Fdl AFAFH FEANUAE
AyPHoz FFE 5 AA AASAS Fig. 2 ©
HF shol=z2xy ¥y xgHo] FFo=A A
= STKMI1A, F7 2.1mm, A& 50.8mm & 7%
S} #E o] &3t 97 66mm 7HA| o=z X T
o2 @i, ojuf FHEL o 30% AT A
A= Aot

Cugting

TOPVIEW

126

Fig. 2 The mechanical hydroformed bumper stay
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Fig. 3 FEM & test result of hydroforming bumper
stay
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Fig. 4 Bumper stay dies and folding system .
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Fig. 5 Tryout and hydroformed bumper stay

Hydroforming Bumper Stay with STKM11A 2.1t (SWF-2)
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Fig. 6 Hydroforming factors of bumper stay
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Fig. 7 Compression test results of hydroformed stay
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SMPH and 10MPH
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