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Prediction of Defect Formation in Ring Rolling by the Three-Dimensional
Rigid-Plastic Finite Element Method

Ho Keun Moon, Man Soo Joun, Jae Hun Chung and Chang Nam Park
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(AFH AEH)M), Central Cavity Formation Defect(ZAF FFHAH 29,
Polygonal Shape Defect(t}Zt & 4 Z %), Bearing Race(M| 13 o] &)

Abstract

In this paper, defect formation in ring rolling is revealed by computer simulation of ring rolling processes.
The rigid-plastic finite element method is employed for this study. An analysis mode] having relatively fine
mesh system near the roll gap is used for reducing the computational time and a scheme of minimizing the
volume change is applied. The formation of the central cavity formation defect in ring rolling of a taper roller
bearing outer race and the polygonal shape defect in ring rolling of a ball bearing outer race has been
simulated. It has been seen that the results are qualitatively good with actual phenomena.
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Table 1 Material property and process conditions

Workpiece 940.0x090.0x50.0 mm
mandre| diameter ©35.0 mm

workroll diameter 0300.0 mm

workroll revolution N =30rpm

workroll feed rate v, =0.5mm/rev

friction factor m =0.1

flow stress(MPa) o =324.001.0+ agjs—z)“”
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Table 2 Material property and process conditions

workpiece ©945.0x087.3x27.0 mm
mandrel diameter ©40.0 mm

workroll diameter ©434.0 mm

Initial temperature 1100°C

workroll revolution N =50rpm

workroll feeding speed | Fig. 4

friction factor m =03

flow stress(MPa) 5 =68.0""
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Fig. 5 Formation of central cavity in cold ring rolling
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