Development of Manufacturing Technology for Crash Energy absorption

Bumper Stay with Hydroforming
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Abstract

A bumper comprises a bumper face, a bumper beam for distributing the load from the impacts applied to the bumper
face and reinforcing the bumper, an absorber member interposed between the bumper face 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.
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Fig. 1 Mechanical hydroformed minimum radius
elbow and cellector parts
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Fig. 2 The schematic view of the bumper system
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Fig. 3 The mechanical hydroformed bumper stay
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Fig. 4 Schematic diagram of the mechanical
hydroforming die mechanism
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Fig. 5 Schematic diagram of each loading mode
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Fig. 6 Comparison of force-time diagrams in
each collapse mode
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Fig. 7 Deformation of bumper stay in each loading
mode
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Fig. 8 Comparison of barrier test results between
conventional and hydroformed bumper stay
system
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Fig. 9 Comparison of energy absorption ratio
between
bumper stay system

conventional and hydroformed

t 9¢ F3el we
GRE3 FAZENAY ¥ zeo] AAFY
o}

A% HsRe Bl F & 9
(2) #A AHzEolt F5 A 249 T
% F8 494 FBIUA 4 P27 e

(3) #A HHzHOE HE&3q FEAIFES
Az} 71&9 2w U8 10% AF3, 22T
9 vFa 5ol 4 4Fg #lsdtt.
4y W 2Eo] &, FA, d4e Wdso
Heldn zgsly HASHE FE MZ]
& U &3 £ 0E Aoz A8

_31_.

5. #7|
E dTe FEEGAdA Adste FAA

AE2AH-F 7IE7H‘%*}%H dFAdgLE F

gERow, oo RiFHr e FiAFE AF

A 2= MEr dHEEA A ¢EE =¥€Y

.

gag#

(1) &4, &8, ol¢E, 2000, “AF5AE ¥
HYde] stol=2XY 7jedF”, Fxi
A7r38+E A A 9P, Al 6 Z, pp. 561~566.

2 AFA, 297, =A%, =2F, 2000, “3}o]
Z2¥WYE o8 AFA £F AL, A
33 AR IAEAYE=ES, pp. 50~58.

(3) Abe.Hideo, 2003, "The State of the Art in Tube
Hydroforming Technology in Japan", Procee-
dings of the TUBEHYDRO 2003, pp. 42~ 53.

(4) Masaru Oyama, Noriaki Masuta, "Automotive
bumper stay structure ", United States patent,
patent number : 5441319, Aug. 15, 1995.

(5) Koji Kariatsumari, Kobe, "Car body energy
absorber and bumper stay ", United States patent,
patent number : 6481690 B2, Nov. 19. 2002.

6) AEA, #+3, 2003, "EFE AF A
o FEAVA FF 45 FTHE AT 4
A A A, @%X}%i}%if}ﬂl&%ﬁ,
A 11 ¥, Al 3 %, pp. 155~160.

(7 A¥9, A=, e, 29, 2002, "L 7

3% HAE b FTAEATHIER

F 2A% AANY FF T A4 2
F, A8, A1E,pp. 216~223.



