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Fig.1 Principle of three dimensional free bending forming technology
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Fig.3 Parametric analysis of spiral tube
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Fig.4 Analysis of free bending process for spiral tube
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Fig.6 Stress cloud diagram of numerical simulation of spiral tube free bending forming
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Fig.8 Cross-sectional distortion of the spiral tube under the simulation parameters of each group
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Fig.9 Variation of the neutral layer thickness before and after the spiral tube bending
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Fig.10 Neutral layer offset of the spiral tube at different helical diameters of spiral tube
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Study on Free Bending Spiral Forming Process of 6061 Aluminum Alloy Tube

LI Tao, CHEN Hao, WEI Wenbin, TAO Jie

(School of Materials Science and Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

[ABSTRACT]

In this paper, the effects of pitch and spiral diameter on the forming process of 6061 aluminum alloy spiral

tube are studied by numerical simulation and experiment. It is found that when the pitch is constant, the increase of the

spiral diameter will reduce the cross-section distortion of the spiral tube; When the spiral diameter is constant, the increase

of the pitch will aggravate the cross-section distortion of the spiral tube, and the outward offset of the neutral layer of the

wall thickness will gradually decrease as the spiral radius increases. Based on the numerical simulation results, the actual

spiral tube forming effect is good, the spiral is smooth and close to the standard circle, and the appearance size and section

distortion are in good agreement with the numerical simulation results. It is a good proof of the good predictability of the

numerical simulation for the actual experiment.

Keywords: Spiral tube; Free bending; Finite element; Simulation experimental verification; Aluminum alloy
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