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Modeling and simulation verification on straightening amount calculation for
non-thin-walled long pipe parts

Liu Kuo, Zhang Chao, Zhu Juncheng, Li Kai, Wang Yongqing
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: For the current problem that the straightening amount of long pipe parts in China relied heavily on manual experience and had
low straightening accuracy and low efficiency, the calculation model of the straightening amount of long pipe parts was studied. Then,
based on the elasto-plastic deformation theory, the relationship between the straightening force and the deformation deflection of long pipe
parts was clarified by exploring the deformation law of long pipe parts in the process of straightening, and the calculation model of straight-
ening amount was derived and established, which could calculat the required straightening amount of pipe parts under certain initial de-
formation. Furthermore, the programming calculation for the model was realized by Matlab, and the simulation of the straightening process
of the long pipe parts was carried out based on software ANSYS, which verified the calculation accuracy of the model. The verification re-
sults show that the relative error between the model calculation results and the simulation analysis results is less than 10%, and the accu-
racy is high, which can be used as an important reference for formulating the straightening amount.
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Fig. 1 Relationship diagram of deformation deflection
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Fig. 2 Constitutive model of linear strengthening material
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Fig. 4 Distribution of stress and strain in circular section
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Fig. 5 Simulation analysis model
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Fig. 6 Deformation deflection curve of pipe fittings
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Fig. 7 Distribution cloud diagram of plastic strain for pipe fittings
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Table 4 Straightening amount data results

PIIRASTERR L, B RERLE S (TR BT IR AR

mm e /mm % /mm %
0.5 24.90 28.50 12. 63
0.7 27.40 30. 85 11.18
1.0 29.44 32.20 8.57
1.3 30. 83 33.05 6.70
1.5 31.59 33.80 6.35
1.7 32.53 34. 50 5.70
2.0 33.19 35.20 5.71
2.3 34.01 35.80 5.00
2.5 34.51 36.30 4.93
2.8 35.23 37.00 4.78
3.0 35. 68 37.50 4.84
3.3 36.33 38.15 4.77
3.5 36.75 38. 80 5.28
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