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Rolling forming law of ring with convex cone section on outer wall

Wan Sizhe'*, Lan Jian'?
(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: An integral forming rolling process of the ring with convex cone section on outer wall was introduces, which reduced the materi-
al consumption of the ring with convex cone section on outer wall and improved the overall quality of the ring. Then, the finite element
model of the ring rolling forming was established by software ABAQUS, the rolling forming process were analyzed, and change laws of the
Mises stress, inner wall displacement and equivalent strain during rolling process were studied. The results show that at the beginning of
ring rolling, due to the uneven stress distribution, the stress changes periodically. After the ring is rolled for 5 s, the stress distribution
gradually becomes uniform. During the process of filling the boss with material, the material far away from the boss hole accumulates and
becomes higher than the boss hole. There is a difference in strain on both sides of the boss, and it becomes more obvious when the feeding
amount is 4.5 mm. The experimental results are close to the simulation results, which verifies the feasibility of the forming process.
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Fig. I  Principle diagram of rolling forming for ring with

convex cone section on outer wall
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Fig. 2 Schematic diagram of geometry sizes for ring blank
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Fig. 3 Finite element model for ring of with convex

cone section on outer wall
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Table 1 Finite element simulation parameters

S8 Hifl
LA E/ (mm - s7") 1

BB #/ (v - 571) 2.69
R E AR/ mm @80
TN M EE A R 0.1
T IEASE 5 B0 R 48 PR 4 0.3
WIS/ C 470
RLELIRLE/ C 200
PSS RR/ (W - (m? - C) ™) 20

3 WL R A
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Fig. 4 Mises stress distribution diagrams at different time during forming process of ring
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Fig. 5 Changing curve of average Mises stress with time
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Fig. 6 Change of radius increment in different parts of
inner wall with time
(a) Selected points on inner wall of ring

(b) Changing curves of radius increment with time
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Fig. 7 Change of equivalent strain with feed amount

(a) Selected paths on outer wall of ring
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Fig. 8 Finished product after rolling
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