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Dimensional Changes of Workpiece and Die in Cold Upsetting by
the Closed-Die at Each Stage

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

The dimensions of die and workpiece are changed continuously during loading, unloading, and ejecting stage. Finally,
to predict precisely the dimension of forged part and get the die dimension for the net-shape components, the analysis of
die and workpiece should be evaluated from the loading to ejecting. Therefore, the experimental and FEM analyses are
performed to investigate the elastic characteristics at workpiece and die in the closed-die upsetting for ferrous material.
FE techniques are proposed to consider the unloading and ejecting stages and estimate more precisely the dimension of
forged part and die. The dimensional changes for the workpiece were evaluated quantatively during loading, unloading,
and ejecting stages. The strains measured by the strain gages were compared with the estimated values by the FEM.
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Fig. 1 Model and die used in experiment and FEM
analysis
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Fig. 2 Strain gages and locations attached in dies
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Fig. 3 Elastic strains of die measured by the
strain gages
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Fig. 4 Comparions of measured elastic strains and
estimated strains for die
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Table 1 FE variables used in analysis

Loading |Unloading Ejecting| ~Remarks
FEM-A| O O O
Unloading —
_ X
FEM-B| O O Stress Relief
Loading —
. X X
FEM-C| O Stress Relief

Table 2 Material properties

Die Workpiece
Material STD61 SCM420
Young's
Modulus(Gpa) 218 211
Possion's
Ratio 0.29 0.29
Flow Stress 0.12
- 759 €
(Mpa)
Yield Stress
(Mpa) - 415
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Fig. 5 Residual stresses for forged part at each
FE technique (Applied Load = 100,000kgf)
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(c) Applied load : 100,000 kg

Fig. 6 Radius for forged part at each FE technique
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Fig. 8 The estimated values of radius changes
during each stage resulting from each
punch load
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