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Research on Acquisition Strategy of Space Tube Forming Process

SONG Chaoyang', WU Jianjun', WU Wei’, XU Xinliang”, LIU Long', YU Zhongping'
(1. Northwestern Polytechnical University, Xi’an 710072, China;
2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] Based on the free bending forming principle of spatial tube fittings, the formed tube fittings are divided
into stable section and transition section, and the forming process of the two sections are analyzed respectively to obtain the
free bending forming process strategy of spatial tube fittings. For the stable section, the mapping relationship between the
bottom circle radius and pitch of the space spiral tube and the bending die offset and the clamp torsion speed is analyzed,
and the forming process parameters of the space spiral tube are predicted by BP neural network. Through the test, it is
found that the maximum relative error between the predicted value of the bending die offset and the numerical simulation
test is 1.08%, and the maximum relative error between the predicted value of the clamp torsion speed and the numerical
simulation test is 3.4%; For the transition section, the effects of the bending die offset and the loading mode of clamp
torsion on the forming of spatial tube fittings are studied by orthogonal design experiment. It is obtained that the loading
time of bending die and clamp in the transition section is 0.9 s. Combined with the above analysis, the acquisition strategy
of tube free bending process based on primary equivalent approximation and secondary optimization is established, and its
feasibility and effectiveness are verified by an example.
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device for tube fittings
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Fig.3 Geometric description of space curves
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Table 4 Die change time in transition section S

KFEL ARG U, S R BE AR AL [ o,

1 0.6 0.6
2 0.9 0.9
3 1.2 1.2
4 1.5 1.5
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Fig.15 Target fitting model
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Fig.19 Influence of the change time of offset and torsion speed on

the torsion angle after the transition section is formed
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Fig.20 Geometric feature diagram of target tube fittings
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Table S Geometric parameters of each section of the axis mm

BB 51 B 852 B 453 B
501 C=82 — a=51.5
ZH2 — — h=38.8
2503 L=255 L=145 L=405
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Fig.22 Tube fitting process knowledge in the space stability zone
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Fig.23 Process knowledge of tube fittings in the plane transition zone
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Fig.24 Process knowledge of tube fittings in space transition zone
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Fig.25 Process parameter loading amplitude curve after compensation
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Fig.28 Tube bending test equipment
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Fig.29 Tube forming results
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