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An Approximate Time-Effective Finite Element Method
for Analyzing a Rotary Forging Process

H. K. Moon, M. C. Lee, J. H. Chung and M. S. Joun

Abstract
In this paper, an approximate time-effective approach to rigid-plastic finite element method is presented with its
solution scheme and a volume compensation method is proposed to simulate rotary forging processes. The applicability
is examined by comparing the results obtained by the presented approach with those by the conventional approach. The
approach is applied to simulation of a rotary forging process for a wheel bearing assembly. The analyzed results are
compared with the experimental results.

Key Words : approximate time-effective approach, rigid-plastic finite element method, volume compensation method,
rotary forging process, wheel bearing
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(a) conventional method
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(b) approximation method

Fig. 1 Comparison of metal flow lines
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Fig. 2 Comparison of effective strain distributions
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Fig.3 Schematic diagram of the rotary forging process

Table 1 Material property and process conditions

feed rate of upper die vy = 0.5mm/rev.
rotational speed of lower die = 200rpm
inclination angle of upper die | a =5"
friction factor m=0.2

_ 01
flow stress (MPa) c= 520.0(1.0 + 0.001}

- 120 -

4. HM4FT L D&

g dlojel ANAE FHT WE WYY
A dEs) dakd ALY AR 23
B71EE Heste HABzTRY A %
a4 fHazdNe Fasac. @ W
gABEIRANN ALY dFo] FaF of
A R
g 5o WY

2= AR

(b) step 1500

(d) step 4635

Fig. 4 Deformed shape in the orbital forming process
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Fig. 5 A sectional view of the analysis result at the
last step

Fig. 6 Experimental result of the orbital forming

process
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