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Characteristics of Bending Deformation in Aluminum

Rectangular Bar by Press Die
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Abstract

In the recent years, the production of light-weight products has become important because of increasing demands for
the energy savings through weight reduction. Therefore the advanced manufacturing technology with Al alloy is
continuously required in many industrial fields. Bending characteristics of Al rectangular tube with hollow and solid
section has been analyzed by FE analysis in press bending with wing-die. Bending stress is affected by punch stroke and
rotation of wing-die. There were different sectional sagging characteristics between the solid rectangle section and the

hollow rectangle section.
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Fig. 1 Dimensions of the hollow and solid rectangular
tube
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Fig. 2 Wing-die press bending
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Table 1 Mechanical properties of Al 6063

Properties Value Unit
Modulus of Elasticity 68.9 GPa
Poisson's ratio 0.33 -
Ultimate Tensile Strength 89.6 MPa
Tensile Yield Strength 48.3 MPa
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Fig. 3 Distribution of the effective strain of solid
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Fig. 5 Sagging of the rectangle-section in solid rectangle
bending
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Fig. 8 Sagging of the rectangle-section in 30° bending
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sagging rate of the sdlid rectangle

B3R

e
o3

=
N

sagging rate
[+
~
8

'S

o
L

]

o

sy rted e liovsdnge

e
o S

: .

el %

sagging rate
%

12003

L4

(b)

5. 8

Jm e

% 18

FY A% 20004 §99 @
9yl Fo| ¥u "wxols}
2% gy

¥ol7h ®e A9 FY 540



o

}817)%%.
PG

(1]

[2]

% 7|

°of =¥ 2007 B FouIst Wiy
o ATHNH(2007AA164) / E ATE

Fitrle A Aq8a
FHE ATAT.

s FJ
1 o =

3028

F. Vollertsen, A. Sprenger, J. Kraus, H. Arnet, 1990,
Extrusion, Channel, and Profile Bending: a Review,
J. Mater. Process. Technol., Vol. 87, pp. 1~27.

H. Y. Kim, S. B. kim, J. K. Kim, S. J, Heo, S. K.
Yang, 1999, A Crush Analysis and Design for the
Member of Aluminum Intensive Vehicle, '99 KSAE,

pp. 357~358.

(e

(3]

[4]

(71

ool
[+
ofh
At
ox

T. Welo, F. Paulsen, 1996, Application of numerical
simulation in the bending of aluminum-ally profiles,
J. Mater. Process. Technol., Vol. 58, pp. 149~154.

T. Welo, 2001,
deformations of rectangular hollow sections in
bending: Part II - analytical models, Int. J. of Mech.
Sci., Vol. 43, pp. 131~152.

F. Paulsen, T. Welo, O. P. Sgvik, 2001, A Design
Method for Rectangular Hollow Section in Bending,
J. Mater. Process. Technol., Vol. 113, pp. 699~704.
F. Paulsen, T. Welo, 2001,
deformations of rectangular hollow sections in
bending: Part I - experiments, Int. J. of Mech. Sci.,
Vol. 43, pp. 109~129.

D. S. Ahn, B. K. Han, B. H. Park, 1996, A Study on
The Relationship between Local and Overall

F. Paulsen, Cross-sectional

Cross-sectional

Buckling of Square Tubes, Hong-ik University.

AN B A/H 18H M1%, 20094/19



