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Fig.1 Finite element model of power spinning
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Fig.3 Stress distribution of first pass
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Fig.5 Stress distribution of first pass
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Fig.6 Equivalent plastic strain distribution of first pass
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Fig.7 Equivalent plastic strain distribution of first pass
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Fig.8 Stress distribution of seventh pass
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Fig.9 Stress distribution of seventh pass
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Fig.10 Equivalent plastic strain distribution of seventh pass
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Fig.11 Equivalent plastic strain distribution of seventh pass
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Fig.12 Wrinkle defects during simulation (a) and actual

production (b)
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Fig.13  Fracture formed during simulation (a) and actual
production (b)
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Finite Element Simulation of Multi-pass Power Spinning
of Thin-walled Ti,AINb Alloy Shell

Liu Degui, Wu Yang?, Li Jizhen!, Kou Hongchao?, Li Jinshan?
(1. AVIC Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Considering the characteristics of the actual spinning of Ti,AINb alloy, a three-dimensional elastic-plastic FE (finite element)
model of power spinning of thin-walled TiAINb alloy shell was established based on the dynamic, explicit module of FE software. Stress
concentration and the inhomogeneous deformation during simulation were dealt with reasonably. The process parameters were optimized
and the distribution of stress and strain of workpiece with different passes were analyzed based on this model. Results show that stress
concentration is found with increase of passes, meanwhile strain increases. It will lead to the inhomogeneous deformation of workpiece. To
solve this problem, stress-relief annealing between pass and pass were adopted. The reliability of model was validated by comparing the
results of simulation and actual production.
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