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FE Techniques for the Accurate Prediction of Part
Dimension in Cold Forging

Y. S. Lee, Y. N. Kwon and J. H. Lee

Abstract

The improvement of dimensional accuracy for forged part is one of major goals in cold forging industry. There are
many problems in controlling the dimension by the trial-and-error, especially for a precision forged gear. A FEM analysis
has been used in developing the forging technology. However, FE techniques have to be reconfirmed for predicting
accurately the dimension of forged part. In this study, the effects of elastic characteristics and temperature changes are
investigated by the comparisons between experimental and FEA in cold forging. When FE models related with elastic
characteristics are considered practically, FE results could predict the part dimension within the range of 10 um . And if
thermal effects also are considered additionally, the predicted dimensions are well coincided with the experimental down
to about 5 ym.
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Fig. 1 Model and die used in experiment and FEM

analysis
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Table 1 Material properties of die and workpiece

Die Workpiece
Material KS-SCM420H
o AISI H-13
Designation (BS-708M20)
Elastic Modulus
218 211
(Gpa)
Poission’s Ratio 0.29 0.29
Flow St
ow Stress ) 7506012
(Mpa)
Thermal
Expansi
xpansion 13.1E-6 10.4E-6
Coefficient
(Y]
Thermal
Conductivity 23.7 46.6
(N/sec./°C)
Heat C i
cat Lapactty 1.08 451
(N/mm</°C)
Yield Stress
- 415
(Mpa)
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Table 2 FE Variables used in analysis

Loading |Unloading| Ejecting| Remarks

FEM-A| O O O

Unloading —
FEM-B O O X

Stress Relief

Loading —
FEM-C O X X

Stress Relief

Applied Load : 100,000 kg
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Fig. 2 Radius for forged part at each FE technique
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Fig. 3 Effective stress of die and workpiece during
the dull cycle
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Fig. 4 History of stress in the workpiece during

each stage
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variations of elastic modulus for workpiece
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Fig. 6 Effects of temperature by deformation heat

which affected in dimensional changes
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Table 3 Two modeling approaches investigated for
realistic analysis

Model Cases Loading | Unloading | Ejecting

S Die Elastic Elastic Elastic
Workpiece R-P R-P E-P

$ Die Elastic Elastic Elastic
Workpiece R-P E-P E-P

GD Die Elastic Elastic Elastic
Workpiece E-P E-P E-P

(E-P: Elasto-Plastic, R-P: Rigid-Plastic)

#. Workpiece Material Model
Solid : Elasto-Plastic(toad-Unload-Eject)
Hollow : Rigid-Plastic(Load-Unload)/Elasto-Plastic(Eject) 7
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