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An Experimental Study on Cross-sectional Deformation in 2D Tube
Bending: Stretch, Bending Sequence and Bending Angle
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Abstract

While tube bending is a conventional forming technique, it is still used to make curved products for load-bearing members or

aesthetically pleasing parts in various manufacturing industries such as automotive, aerospace, and others. Whole or local deformation of

the final product such as springback, distortion, or local buckling are of interest in metal forming or precision manufacturing. In this paper,

the factors affecting the cross-sectional deformation are explored. A 5-axis stretch bending machine was used for two-dimensional bending

with extruded AA6082-T4 rectangular tubes. Three different bending sequences were employed: stretch before bending, stretch after

bending, simultaneous bending and stretch. Furthermore, by considering both the stretch and bending angle, cross-sectional deformation

was also analyzed. It was observed that employing stretch bending techniques can effectively reduce cross-sectional deformation and

contribute to overall quality enhancement. Through this study, it was revealed that these factors have an impact on the cross-sectional

deformation of the tubes.
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Table 1 Sequences for stretch bending

Bending process

SQ-1 Pre-stretch — bending

SQ-2 Bending — post-stretch

SQ-3 Simultaneous process (bending & stretch)
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Table 2 Mechanical properties of AA6082-T4

E(GPa)
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Fig. 3 Measuring local deformations: (a) measurement
points; (b) initial shape; (c) shape after forming
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Table 3 Cross-sectional deformation by stretch increase
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