2478 20009 % EAgte 3 =832 pp. 437~440

| - g = = .y
¥zt dFRojlg BCtx M9 ReEeadMn A8 H3S

AR ol £ OlTH’ MBS HEE . gAY Yoy’

Finite Element Simulation of a Hot Aluminum Roll Forging
Process and its Experimental Verification

J. G. Eom, Q. S. Li, M. C. Lee, M. S. Joun, S. J. Jung, G H. Park, Y. S. Gwak

Abstract
In this paper, an aluminum ring forging process of manufacturing an optimized perform for a hot forging process is
simulated using AFDEX 3D, a general-purpose metal forming simulator based on rigid-thermoviscoplastic finite element
method. Non-isothermal analysis is carried out and the predictions are compared with the experiments in terms of
dimensional accuracy. It was shown that the predictions are in good agreement with the experiments.
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(a) 1 Pass

{(b) 2 Pass

Fig. 1 Roll geometries and relative roll position

Table 1 Flow stress information

Temperature Strain hardening Strength
(°C) exponent { ¢, MPa)) coefficient (m)
400 59.0 0.0740
450 44.0 0.1164
500 33.0 0.1976
550 28.0 0.2031
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(a) 1 Pass

{(b) 2 Pass

Fig. 2 Deformation history of material
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(b) 2 Pass

Fig. 3 Temperature variation of material during roll
forging
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Fig. 4 Experiments

(a) 1 Pass
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(b) 2 Pass

Fig. 5 Definition of the dimensions for comparison
between experiments and predictions



Table 2 Comparison of predicted dimensions with
measured dimensions (1 Pass)

Section | Measure(mm) | Predict(mm) | An error(mm)
1 66.78 66.60 0.18
2 75.00 73.05 1.95
3 55.14 55.79 -0.65
4 42.02 42.33 -0.31
5 589.8 5852 4.60

Table 3 Comparison of predicted dimensions with
measured dimensions (2 Pass)

Section Measure Predict An error
1 64.39 56.68 7.71
2 5898 4528 1.37
3 614.40 622.71 -8.31
4 56.92 57.25 -0.33
5 47.68 47.33 0.35
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