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A Study on The Curvature Extrusion for Al Bumper Beam

S. K. Lee, B. M. Kim, K. H. Oh, S. W. Park

Abstract
Recently, aluminum is widely used to reduce the vehicle weight. Aluminum curved extruded products are used for the

design of automotive frame parts. This study focuses on the determination of process condition for automotive bumper

beam with various curvatures. In this study, a curvature prediction model has been proposed considering the geometric

relationship and the characteristic of the curvature extrusion equipment. Using the proposed model and FE analysis, the

appropriated process condition was determined to produce the bumper beam. Finally, curvature extrusion experiment was

carried out to verify the effectiveness of the proposed curvature prediction model and the process condition.
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Fig. 5 Initial FE model of porthole extrusion

Table 1 FE analysis condition

Analysis condition Value
Material of tools AISI-H13
Initial billet Temp.(°C) 480
Initial tools Temp.(°C) 460
Friction factor(m) 0.6
Ram speed(mmy/s) 1.0
Extrusion ratio 50.9
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Table 2 Guide roll moving condition
Movement of | Guide  too] | Moving Moving
guide tool position{mm) | distance(mm) | time(sec)

D> - +45.6 0.11

@ 45.6 0 15.07

2->0 - 4.3 15.08

® 413 0 24.77

®->0 - +4.3 24.78

@ 45.6 0 35.22
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S Bt o BEA S FEsT Fig. 9



of FRFRNELE Jrrugdch Fdeye
TELZ ETHe Wdyoldg ndsted st
A TF.

Extruded
bumper beam

Fig. 9 Analysis

model of bending process
e FAN A Fig 10 oA HXo] Table 2
o 7% H4 A RTFITEL A ¥ W
dEel shssinh

Guid
Outline of bumper beam uide rolt

Result of FE analysis

Fig. 10 Analysis result of bending process

o

Guide roll

Bumper beam

Fig. 11 Curvature extrusion equipment

rqfi]e‘ Checker

Fig. 12 Evaluation of the dimension of bumper beam

_45_

o,
=2
2

o ke
E

R
2
_OL
32
o

it
o o
o -
JHo A Hu

oft Mt e o 2

u)
o

[

2

A

=
A A

Q|
-

N8 e i

o
~
>
ol
o
8

bzl ool o A o e
sl
=
N

O
-

b2

008 % m&HerERo AP
ol 2] Y No. K2060100000
4-07E0100-00410) 2 AAAAFT F-F2A7 €7
uralel o] x9S ol gEzom oA it =
Hy o}

B E ¢

[1] XK. Kleiner, 2006, Metal forming techniques for
lightweight construction, J. Mater. Process. Tech.,
Vol, 177, pp. 2~7.

[2] A. H. Clausen, O. S. Hopperstad, M. Langseth, 2000,
Stretch bending of aluminum extrusion for car
bumpers, J. Mater. Process. Tech., Vol. 102, pp.
241~248.

[3] B. K. Miiller, 2006, Bending extruded profiles during
extrusion process, Int. J. Mach. Tool. Manufac., Vol.
46, pp. 1238~1242.

[4] H. H. Jo. S. G Lee, J. N. Park, B. M. Kim, 2001,
Unsteady state analysis of Al tube hot extrusion by a
porthole die. Trans. Mater. Process., Vol. 10, pp.
311-318.



