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Springback Analysis of 2024 Aluminum Alloy Extrusion
Profile in Stretch Bending
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(1. College of Material Science and Engineering, Shenyang Aerospace University,Shenyang 110136, China;
2. Shenyang National Laboratory for Materials Science, Institute of Metal Research,Shenyang 110016, China)

Abstract; 2024 aluminum alloy L-section extrusion profile stretch bending structure parts are key components in
aircraft panel,floor and joint. Aiming at the stretch bending springback problems of this kind of structure part,a
stretch bending and springback finite element model was established based on the displacement controlled clamp
trajectory modeling method, and the influences of pre-stretching, post-stretching and friction coefficient on
springback were analyzed. The significance of pre-stretching, post-stretching and friction coefficient to springback
was studied by orthogonal experiments. The results show that increasing pre-stretching or post-stretching can reduce
the radius springback ratio, the lubricant between extrusions with die reduces the radius springback ratio. The
variance analysis of the orthogonal experiment shows that the post-stretching and friction coefficient have significant
influence on the experimental indexes at the levels of F 35 (2,2).
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Fig. 1  Geometry diagram of extrusion profile
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Fig. 2 Finite element model of stretch bending
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Fig. 3 Schematic diagram of clamp trajectory
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Fig. 4 Stress distribution after stretch bending
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Fig. 5 Schematic diagram of before and after springback
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Fig. 6 Springback ratio and stress with different pre-stretching
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Fig. 7 Springback ratio and stress with different
post-stretching
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friction coefficient
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Table 1 Orthogonal table
Process parameter Factor level
1 2 3
wpre / V1 0.1 0.3 0.5
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Table 2 Test results and calculation
Simulation result
No. Alupre) Blupos)  Clp) Springback ratio
1 1 1 1 0.135 8
2 1 2 2 0.093 0
3 1 3 3 0.122 2
4 2 1 2 0.149 0
5 2 2 3 0.138 0
6 2 3 1 0.044 8
7 3 1 3 0.147 9
8 3 2 1 0.071 4
9 3 3 2 0.087 0
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Fig. 9 Trend chart of factors and indicators
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Table 3 Analysis of variance
Factor S DOF Variance F
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Fig. 10 Photographs of the final product
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Fig. 11 Comparison of experimental and simulated springback
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