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Numerical simulation of composite ring rolling for small grooved ring parts

WANG Xiao-peng', HUA Xi-jun', MA Jun-mei’, CHE Ya-long’, WANG Kang>, ZHU Wei*, SUN Yi-hao’
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Jiangsu CCTY Bearing Co. , Ltd., Zhenjiang 212013, China)

Abstract: A vertical composite ring rolling process was used to manufacture small grooved ring parts, and the ring rolling forming process
of small grooved ring parts was simulated by Simufact finite element software and verified on D51 ring rolling machine. The numerical sim-
ulation results reveal the distribution and evolution laws of forming factors such as geometry, strain and temperature in the ring rolling
process. To study the influence of different shapes of drive rolls on ring rolling forming, the numerical simulation study of drive rolls with
different angles was carried out. The results show that drive roll angle of 25.4° can produce greater rolling force and internal plastic
strain, but it is easy to produce elliptical defects and insufficient filling of mold. Therefore, selecting a moderate angle can guarantee the
ring rolling quality of workpiece. By comparing the numerical simulation results before and after idle rolling, it is found that the ellipse de-
fect can be significantly improved and the size uniformity of ring parts can be improved by idle rolling.

Key words: composite ring rolling; small grooved ring parts; forming factor; drive roll angle
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Fig. 1 Schematic diagram of composite ring rolling principle
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Fig. 2 Finite element model of composite ring rolling
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Tab.1 Comparison between numerical simulation dimension

and with actual rolling dimension of ring parts (mm)

Category R r L l H h

Actual ring part D156 D133.2 P95 P88  89.5 60

Numerical simulation ring part @155 @133 @92.6 $85.8 90.2 62
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Fig. 11 Schematic diagram of distance from ring part to mold
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Fig. 12 Z-axis displacement of workpieces after ring rolling with different drive roll angles
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