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Rolling law of ring with bosses on outer wall

Lan Jian'? | Zhang Siyang'?, Zheng Jirong', Du Nuo', Wan Sizhe'
(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. Hubei Key Laboratory of Modern Auto Parts Technology, Wuhan 430070, China)

Abstract: A new forming process method for ring with bosses on outer wall was proposed, and the continuous forming of ring was realized,
which not only completed the diameter expansion of ring, but also formed a high-quality bosses on the outer wall of ring. Then, the rolling
finite element model of ring with bosses on outer wall was established by finite element simulation software ABAQUS, and the rolling
process was analyzed. Furthermore, the evolution laws of geometry, equivalent strain, boss height and rolling force during the rolling
process was explored, and the feasibility of forming was verified by experiments. The results show that the forming process can be divided
into two stages of diameter enlargement stage and boss growing stage. The deformation in diameter enlargement stage is similar to ring roll-
ing, and the deformation in boss growing stage is similar to extrusion. The rolling force required in the boss growing stage is much larger
than that in the diameter enlargement stage, and it is related to the feeding amount. However, the cross-sectional area of boss has great in-
fluence on the boss height, but the boss shap has little influence on the boss height.
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Fig. 1  Principle diagram of rolling for ring with bosses on outer wall
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Fig. 2 Finite element model of rolling for ring with bosses on outer wall
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Fig. 3 Feeding speed curve of mandrel
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Table 1 Finite element simulation parameters of rolling

for ring with bosses on outer wall
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Fig. 4  Geometry changes of ring during different periods in forming process
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Fig. 5 Equivalent strain distributions of ring during different periods in forming process
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Fig. 6 Variation curve of rolling force with time
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Fig.7 Change curves of boss height with time
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Fig. 8 Finished product after rolling
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Fig. 9 Comparison between experiment and simulation results
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