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Comparison of 2D and 3D Pre-bending in a
Aluminum Tube Hydroforming Process

H.Y. Kim, H. J. Kim, H. T. Lim, K. C. Park, C. S. Park and D. J. Lee

Abstract
The aluminum tube hydroforming is a manufacturing process which can provide lightweight components as automotive
parts. In this paper, the hydroformability of aluminium tube in different condition of bending process is presented. An
investigation has been conducted on how to control the deformed shape and its effect on thinning distribution after

hydroforming by using finite element simulation. Finite element simulation of tube hydroforming for automotive trailing
arm is carried out to explore the effect of 2-dimensional and 3-dimensional bending.

Key Words : Pre-bending, Aluminum, Tube Hydroforming

1. M E

HT AFA dAE Z1dte A5, EHe
FAA AAZE QR Ak, AA AFA
AFES At mEE Zo)7] {3 TR
z2 AA AL 2 BZFs, 1FZR
718 A48 R rjege SHE 93
AT, 7=, dE, FHA 72 A
HNog s 4 FAALE {3 dfol
(hydroforming), @14 BH¥A(tailor welded
blanks:TWB)E A& A% 9 3y Zye A
o] 2 Apglelct,

stol=2 3T FAL2 1960 Aol ==} wiy] &
Folu} Adt) win HE S A& oy =R}

2
%l
F
o
kil

=4

* Fddiga dgd ANAutERY = Fotg
» ZAUZL NAANNERY L FER TS5
s @8

- 142 -

it

REZ Aol H4H 1090 ] S0l F&3] LA
NG slolE2 X 71&e ofe] WA oo
A RES e THoR AARtogR THY AF
2 29 4 9Jor FAFE 9T 5 glo} A
oj$ fElEith. o] Yol sleluzEY FAL (a)
FAg AZE FA, b) 42 F A7 F& A3 o
g, (o) AU AE A 7B, (D) 7HE AR
A (e) HE AF il 9 A=l (1) &4
WX 2k D slelo2ERA FHEAS} e
A BT B B =7}, (g) BT ZR Q%
HegpAe TS Rasid = ALsISe) FHS
7B a ek, @)

B Qe 2L Ko so|sR ¥ 7]4g o83}
of 223} dFo)E Edda ¢S AEsias) s

e o2k



9 oo AF 47 % 39 WS
Ated A;fsgsw% Sagsiich, S8l 29 2 o]
g el e AF solszEy 3P 434S
Prhstgon, 49 84 ARE vgoz v 4y
% 4% sol=2EY 4 U 7Y Y AAY
& AxstaA wet.

(o]

fi

2. oYY M8 YTO|E KX 50
=2EY FIYolA

R4S 08B T MY BT}
i 15 g U A 986 e fig
2 & EAY o) AFES 88 Fu0s FYT

@ Ae] 3¢ tehach

P|p= Diameter

733= 209 dmm
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Fig. 4 Finite element model of dual type
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Table 2 Comparison 2D bending with 3D bending

Bending order Maximum thinning
2D 3D
1* bending 0.0867 0.0847
2" bending 0.1145 0.0935
3" bending 0.1145 0.1164
4" bending 0.1145 0.1164
5™ bending X 0.1164
6" bending X 0.1164
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Fig. 7 Hydroforming simulation condition with die
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Fig. 9 Thinning distribution of hydroforming product
at feeding 80mm

Table 3 Maximum thinning W.R.T. feeding stroke (2D
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