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Research on Plastic Deformation Behavior of
Double Rollers Clamping Sheet Metal Spinning Process
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(School of Mechanical Engineering, Xi’ an Jiao Tong University, Xi’an 710049, China)

Abstract: Double rollers clamping sheet metal spinning is a new process to form thin-walled rotary shell parts with complex
flange. In order to study the plastic deformation of the new process, FE simulation code ABAQUS/Explicit was used to build the 3D
simulation model, and then the spinning process and material deformation were simulated. Distribution of equivalent stress, equivalent
strain and wall thickness of flange were obtained. And the effect of flange length on the stress, strain and reduction in wall thickness of
formed part was studied. Results show that equivalent stress, equivalent strain and maximum reduction in wall thickness increase with
the increase of flange length, so the maximum flange length can be obtained according to different blank materials.
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Fig. 1  Schematic diagram of double rollers clamping sheet

metal spinning.
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Fig.2 Geometrical configuration and dimensions of blank and rollers in FE model
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Table 1 Dimensions of blank and rollers and process parameters

BHILfT R JiEHR LA R e 1. 228

HAE BE 5 HE KE  BfAER ERESR LR E
D/ mm ¢/ mm d/ mm [/ mm r/ mm £/ (vad+ ") M / mm

1000 6 100 150 12 0.16 30, 50, 70, 90
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Fig.3 FE model of double rollers clamping spinning process
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Fig.4 True stress-strain curve of material
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Fig.5 Distribution of equivalent stress, strain and wall thickness
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Fig. 6  Effects of flange length on maximum equivalent

stress, strain and reduction in wall thickness
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