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A two-step symmetrical thickening spinning process for disk-shaped part

Liu Famei, Jin Junsong, Li Bin, Gao Chang, Zhang Lei, Wang Xinyun
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology,
Wuhan 430074, China)

Abstract: Symmetrical thickening spinning is a special spinning process for disc-shaped parts with thin spoke and thick rim. Therefore,
the deformation laws and forming characteristics of blank, the cause of defects and the influences of process parameters on forming in the
two-step symmetrical thickening spinning process were studied by finite element simulation. The results show that friction coefficient u,
feeding speed v of the roller and rotation speed w of blank have little effect on the forming process, while groove bottom width of roller &,
inclination angle o of roller groove and length to thickness ratio y of blank have sigmificant effect on the forming in the first step. With the
increasing of groove bottom width of roller & and inclination angle a of roller as well as length to thickness ratio y of blank, the blank is
more prone to lose stability and form defects. Furthermore, in the second step, the groove bottom width £ of roller and the initial shape of
blank have significont effect on the forming. Meantime, the fillet radius R at the bottom of roller groove can improve the stress state of the
outer edge of blank, and the larger the R is, the more obvious the improvement effect is.

Key words: disc-shaped part; symmetrical thickening spinning; groove bottom width of roller; inclination angle of roller groove; fillet radius
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Fig. 1  Schematic diagram of symmetrical thickening spinning process
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Fig. 2 Finite element model
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Table 1 Material parameters of AISI 1045 steel
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Fig. 4 Comparison diagrams of forming at different rotation speeds of blank (a), feeding speeds of roller (b) and friction coefficients (c) at the same time
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Fig. 3 Schematic diagram of symmetrical thickening spinning parameters
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Table 2 Shape parameters of blank
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Table 3 Shape parameters of rollers
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Fig. 5 Diagrams of stable thickening process
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Fig. 7 Diagrams of instable thickening process with defects
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Fig. 9 Forming classification diagram of blank at y=11
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roller i and different groove inclination angles a of roller
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Fig. 16  Thickening forming results of step 2 for four samples
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roller & and different fillet radiuses of roller R during step 2
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