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An Analysis of Cold Forging at Final State
Using Rigid-Plastic FEM

Y. Choi, S. Y. Jung, B. M. Kim and J. C. Choi

Abstract
In this paper, the analysis of cold forging in final state has been performed by using rigid-plastic
FEM. For the analysis, the geometry and flow stress of the workpiece are required. One method to
obtain the geometry is measurement of that made from experimet. To evaluate the flow stress, average
effective strain is calculated from the load-stroke diagram by using energy method. The numerical test
performed to show the validity of propose method. The analysis of PFIR, the precision forging of spur

gear with inside relif, is performed.
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Analysis of Cold Forging
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Load-Stroke Diagram

Fig. 1 Procedure of the analysis of the cold forging at final
state
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Table2 Comparison at final state between present
analysis and full simulation.

Forging Load [KN]
Present Full Simulation Error [%]
Case 1 9.784 9.720 0.66
Case 2 10.564 10452 1.07
Case 3 3619 3.581 1.06
Case 4 3.991 3.953 1.17
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(a) Initial configuration
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Fig. 7 Results of FE-simulation of precision forging of inside relief with axisymmetric model
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Fig. 9 FE-model for the analysis of precision forging at
final state.
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(b) 2nd view

Fig, 10 Distribution of effective strain rate of forged spur
gear at final state.
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