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Development of Al Bumper Back Beam by Using Curvature Extrusion Process
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Abstract

Curvature extrusion process has several advantages in comparison to the conventional extrusion and

bending process. In the curvature extrusion, the extruded part is directly bent during extrusion. Therefore, it

does not need additional bending process after extrusion. In the curvature extrusion process, it is possible to

produce curved extruded products that have a constant or various curvatures. It is essential that we predict the

curvatures of the extruded product to meet the required curvatures. This paper proposed a theoretical model
that can predict the curvature of extruded product produced by the curvature extrusion process. Using the

proposed model the movement of guide tool that causes the bending of extruded product was controlled to

produce the required curved automotive Al bumper back beam. The effectiveness of the proposed prediction

model and the movement of guide tool were verified by the FE analysis and curved extrusion experiment.

7| s
R  FEUGEEFY FE A
U : 7tol= & o] AY
a : Y B3 Thel= F Alo]o] A
d D EFT Ttolm F Alo]o] BN A
d, cdEEY Y ' Al B4 AE

T AIAAL, B9, FArThota 714 o
E-mail : bmkim@pusan.ac.kr
TEL: (051)510-2319 FAX: (051)581-3075
* A -IFAM =54 85 A T 4
AT AR oFEAA T
ok T FLE TEdT A

7zl BEE wET] A e e $ Y e ol
7Fl RS $hE F WA oA o] R A= &
EYA Ay F2 a3 S ol &gk Wi
A F7F Anlzl 2o dnt oyl ALk 8-S
7M. ol & tiAlsl] 913 W oRE H
GtdET Ao GEFA WHE S THellaE &
EdETAOl AEHA At olHd TAH B
4= tolE whA U2 m24E e dEF g
< 7hellF7] Wl 7ha A sl o3 dEds =Y
S 9g Wk ol Wk MY A op|Ele 2@
Pulol ol@ A% eAE Az AL + otk
o2 slday] fl8 9P Aol sAPo)
FEUETE Al FE A5 B A4+ A9
A=A eFprE D

2 ATdA = M ESGET A gt 4=
FY FES A A5 F dv BEES AL
stalom, Aty RdlE o] &ste] 845 ES 7
2 A28 &S v]F Bumper back beam = A4S}
e 2EdEEY 20 A4 o
gete] a7HE HEE 9] g8 T FO WY



TEYETHS o] &d &

Grip Tool

Guide Roll

Extrusion Die

Extruded product

Fig. 1 Curvature extrusion equipment
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Fig. 5 Aluminum bumper back beam
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Table 1 FE simulation conditions

Simulation conditions Value
Billet material Al7108
Die material AISI-H13
Initial billet Temperature 480 °C
Initial Dies Temperature 460 °C
Friction factor(m) 0.6
Ram speed 1.0 mm/s
Dimension of billet $ 279.4 mm x h700 mm
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Fig. 6 Initial FE model for porthole extrusion process
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Fig. 8 Temperature(°C) distribution
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Fig. 9 Analysis model for bending process
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Fig. 10 Moving path of guide tool
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Fig. 11 Initial condition and result for elastic deformation
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Table 2 Guide tool movement condition
Movement Guide position |Moving distance Time(s)

(mm) (mm)
O >® - +45.66 0.11
@ 45.66 0.00 15.07
2->0 - 4.30 15.08
©) 41.36 0.00 24.77
@>® - +4.30 24.78
@ 45.66 0.00 35.22
Guide roll—{_ )

Result of FE analysis

Outline of bumper back beam

Fig. 12 Result of FE analysis for bending process
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Fig. 13 Curved extrusion equipment
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