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Intelligent Simulation of Three-Dimensional Forging Process

M. C. Lee, M. S. Joun

Abstract
We conduct intelligent simulation of three-dimensional forging processes in this paper. A new remeshing technique is
employed for this purpose. Not only the state variables including strain and strain-rate but also the geometrical features
including die-material contact conditions and the characteristic lines or surfaces are taken into account during remeshing.
The presented approach is applied to the Baden-Baden benchmark test example and its influence on the simulated results
is discussed particularly in terms of the deformed shape with emphasis on the characteristic line.
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Fig. 1 The generated tetrahedral mesh
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(b) Deformation history with contacting nodes
Fig. 2 Adaptive tetrahedral mesh generation in the
simulation of a connecting rod forging process
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Table 1 Material properties and process conditions

1%stage 2™ stage
Total relative stroke (mm) 11.0 10.3
Frictional factor m 0.06
Flow stress & (MPa) 763.10 7 24
Temperature (C) 20
Punch velocity (mm) 1.0
# Nodes 2282 # Nodes 2641

# Tetrahedrons 10721

# Tetrahedrons 12592

Punch
Punch
Workpiece
W kpiece
Die Die
(a) 1*' stage (b) 2" stage

Fig. 3 Schematic description of forging process [16]
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(a) Before remeshing (b) After remeshing
Fig. 4 Deformed workpiece at 30% stroke (1** stage)

# Nodes 2969
# Tetrahedrons 14206

# Nodes 4104
# Tetrahedrons 20153

# Nodes 4405
# Tetrahedrons 21880

# Nodes 4405
# Tetrahedrons 21880

(a) Before remeshing

(b) After remeshing
Fig. 5 Deformed workpiece at 60% stroke (1*' stage)

(a) Before remeshing {b) After remeshing

Fig. 6 Deformed workpiece at 100% stroke (1* stage)
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# Nodes 2921 # Nodes 3114
# Tetrahedrons 13769 # Tetrahedrons 14732

# Nodes 3193 # Nodes 3417
# Tetrahedrons 15127 # Tetrahedrons 16201
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(a) Before remeshing (b) After remeshing
Fig. 8 Deformed workpiece at 60% stroke (2" stage)

(a) Before remeshing (b) After remeshing
Fig. 7 Deformed workpiece at 30% stroke (2™ stage)

# Nodes 3585 # Nodes 3828

# Tetrahedrons 16807 # Tetrahedrons 17953

# Nodes 4183
# Tetrahedrons 19670

S avaravay 40
RISSOONRN
N

BT
Fav U
Wy,

NS

AV W
o 2t Yt Wt Vs Vg V'l

(a) Before remeshing (b) After remeshing

Fig. 9 Deformed workpiece at 90% stroke (2™ stage)
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Fig. 10 Deformed workpiece at 100% stroke (2" stage)
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