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Reduced Finite Element Simulation of Cold Forging
Processes Based on the Forming Experiment

Chung-Ho Lee

Abstract

There exists a certain functional relation between Vickers hardness and flow stress in the strain-
hardened material. Using this relation. the Vickers hardness values in the strain-hardened material
can be converted into the flow stress values in good approximation. Therefore, the information about
the flow stress distribution in the material can be easily acquired through a forming experiment. That
makes it possible to simulate the process state for a critical moment of cold forging under the given
boundary conditions very quickly without calculating the foregoing history of the actual deformation
from the beginning.
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Fig. 1 Schematic drawing for cold forging of a T-shaped
workpiece
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Fig. 2 Workpiece for the forming experiment (left: before
forming, right: after forming)
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Fig. 3 Vickers hardness distribution in the workpiece
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Fig. 4 Force-displacement diagram of the simplified FE
simulation
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Fig. 5 Change of axial stress distribution at the simplified FE simulation
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Fig. 6 FE-mesh for the simplified FE simulation
(left: unmagnified view of deformation, right: magnified view of deformation)
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Fig. 7 Deformation of the die and punch
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