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Table 1.1 New functions or improvements of AFDEX V18

Functions or improvements

-Simulation considering die elastic deformation with
shrink fit considered

-Repetitive simulation between specific steps

-Simulation considering elastic deformation of press

-Analysis of heat transfer among assembled dies

-Structural analysis of assembled dies

-Control of penetration of material into the gap
between dies

-Calculation of shortest distance between nodal points
and dies

-Improved computational speed

-Improvement of node separation algorithm

-Improved Brozzo damage model

-Function of contact exclusion during structural
analysis of assembled dies

-Prediction of hardness based on experimental formula

-Improved heat transfer analysis function

-Improved frictional conditions as a function of
temperature, pressure and strain

-Improved heat transfer coefficients as a function of
temperature and pressure

-Local mesh density control

-Treating the nodes which penetrate into the material

-Initializing state variable for the first solution step

-Improved initialization of material at each stage

-Increased number of available dies in one stage

-Function of limited temperature increment per step

-Improved coupled flow analysis with damage

-Treatment of rigid-body motion of material and die

-Forced remeshing before new or continuing run

-Material removal function

-Improved Freudenthal damage model

-Microstructural evolution prediction function

-Heat treatment analysis function

2D
and
3D

-Boolean operation

-Process design optimization using HyperStudy

-Improved determination of the final stroke when non-
standard dies are employed

-Improved mesh density control of dies

-Die geometry defined by a connection of die points

-Improved description of dies

-Improved convergence of multi-body function

2D
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-Improved computational speed

-Improved function of pusher in open-die forging
including rigid body condition

-Improved algorithm of step size and contact for open-
die forging

-Improved mandrel control for swaging, radial
forging, and open-die forging

-Improved algorithm for separating contact node

-Improved temperature analysis in
dwelling/transferring

-Addition of stroke control based on distance when
axisymmetric die is used in 3D

-Improved rotating die function

-Improved non-isothermal analysis of a screw/hammer
forging process

-Hydrostatic forming function

3D | -Air trapping treatment

-Improved pusher for open-die forging

-Improved initialization of state variables

-Composite material treatment

-Improved function of ring rolling simulation

-Evolving function of a rotating die

-Specialized remeshing for ring rolling simulation

-Compensation of volumetric change due to remeshing

-Elementwise compensation scheme for volume
change

-Back pressing function of manipulator and pusher

-Exactly positioning of periodically moving die

-Practical 3D point tracking

-Improved open-die forging function

-Multi-body analysis without remeshing (Manual)

-Larger scale problem solver

-3D quantification of grain flow (metal flow lines)
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Table 1.2 Plan of adding new functions or conducting improvements

for next lease of AFDEX V18
New functions or improvements

-Function of skin element generation

-Function of calculating flow stress depending on
compressive or tensile strain

-Quantification of grain flows

-Two-step motion of die (Loading and unloading)

-Sophisticated material models

-Microstructural evolution prediction

-Heat treatment and carburization simulation

-Local heating of material

20]3 -Improved structural analysis of assembled dies
D -Improved complete simulation

-3D local remeshing

-Material shearing analysis function

-Improved hammer forging function

-Improved skin mesh system

-3D multi-body metal forming simulation function
-Strength/hardness prediction function

-New material models to describe dynamic RCX
-2D induction heating simulation

-3D optimal process design
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