FFaG7rEEE 20073 FA8 5038 =53 pp. 285-288

S5 M2 ZaA =g HeY 54
JE-CIRERPEERE E

A Characteristics of Bending Deformation in Hallow
Rectangular Tube by Press Die

H.Y. Lee, K. S. Kim, K. D. Hur

Abstract

In the recent years the using of low-density material such as high-strength Al alloy on the various industries is
becoming light-weight. High strength and hollow Al alloy is good material for stiffness and recycling. Therefore the
advanced manufacturing technology with Al alloy is continuously requited in many industrial fields. In this study
simplified hallow rectangular section of Al alloy is analyzed by FE analysis. Bending stress is affected punching and
rotating of wing-die. The analysis of press bending is preformed at first. The elastic recovery value of component and
stress distribution acting from the result of the bending angle of three types were obtained. The designed processes were
analyzed by the commercial FE code, Deform-3D. Forming dies for each process were designed and prototypes were
manufactured by the verified forming process. Some of the important features of design parameters in the press bending
were reviewed.
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Fig. 1 Dimension of the hallow rectangular tube
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Fig. 2 Schematic diagram for bending deformation
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Fig. 3 Wing-die press bending

Table 1 Mechanical properties of Al 6063

Materials Range | Unit
Modulus of Elasticity 68.9 MPa
Poisson's ratio 0.33 -
Ultimate Tensile Strength 89.6 MPa
Tensile Yield Strength 48.3 MPa
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Fig. 4 Distribution of the Effective strain by
the wing-die bending process
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Table 2 Result value of simulation

Elastic Simulation Bending degrees

recovery results 10° 20° 30°

Effective strain 0.146 | 0.181 | 0.253

Before
Effective stress 71.7 74.1 81.4
Displacement 0.704 | 0.895 | 0.99
After Plastic Strain 0.146 | 0.181 | 0.253

Elastic Strain 0 0 0

Effective stress 53.8 55.4 52.1
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