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1. Improved cutting-plane
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- 2D: Improved the feature and a change in terminology (Trimming -> Cutting-plane).
- 3D: Added
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2 . I m p roved CraCk an aIySIS M FR Research Corporation
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- Check 2D tutorial part2 ex04
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% 1. Fix volume graph error in Piercing/Trimming MFRC R ehonser
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% 2. Improve treatment of gap flow of material between die parts

>

y "‘w f.

Allow gap flow Allow gap flow
| default (56) = -1 | default (56) =1

- | default (55) for gap flow control in V19R02
- Improved gap flow control. Change to | default (56) in V20RO01 the same as 3D
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3_ Improved dle wear Calculatlon MFRC Research Corporation
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TIME: 4 000000E+01
DIE WEAR

[Frim] 10,000 blowe
+1.50000E- 001 Max
+1.35000E- 001
+1.20000E- 001
+1.05000E- 001
+9.00000E- 002
+7.50000E- 002
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+4 50000E- 002
+3.00000E- 002
+1.50000E- 002
+0.00000E+000 Min

Non- isothermal DSA_single die DSA assembled die

- Reduced the error having different results of non-isothermal and DSA in V19R02
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Metal Forming _
1. Added mUIt|-Stand ro”lng MFR Research Corporation

Process Information

Title & File Information

Title |Process

File

» Bulk Forming
Forging
Drawing
Extrusion
Plate Ferging
Self Piercing Riveting

Flow Forming
[t st

+Forming

® Cold (O Hot

+Simulation

+5ystem of U

+Analysis

+Material Mo

+Flash

[ 5ave as Default Value




2. Improved automation of open-die forging

M F R Metal Forming
Research Corporation

Dialog

Stage

Add
Modify
Delete

Clear

Pass information
Symmetrical process
Period of blow
Anvil information
Automatic generation

Upper die velodty

Stroke

Non-forming length

Distance

Workpiece option
Blow
X-axis

Pass
¥-axis

MNone ~

Manipulator option
Automatic generation
Left (= direction)
Right{+x direction)

Mandrel option
Blow

X-axis

Pass

X-axis

Initialize state varialbes
[ Initialze

~ || Num, manipulator: 1

~ From min

Target height

Lower die velodity

R

Rotation |

| Translation | a

Rotation |

| Translation | 0

Rotation 0

Ratio

Ratio

X-coord, 0

Rotaion |

| Translation | 0

Rotation |

| Translation | 0

Close

- Check 3D tutorial Part 2 ex16
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Metal Forming
Research Corporation

3. Improved calculation for material-material contaMlF R

M
& )

With material-material contact function Without material-material contact function

- Check Ul for checking 3D folding / self-intersection on p. 23




. AFDEX 2D/3D Solver

. AFDEX 2D Solver

. AFDEX 3D Solver

. GUI




H M F R “Rn:;?elatgrr\nc]ti'o‘gporation
o SIS Add accumulating feature of forming load of Upper/Lower dies

LOAD vs. TIME: Y

UMIT: tonws. 5
2.000E+2 MA: +8 BE11E+2
Mird - +0.0000E+0
@ UPPER_DIE_1
B LOWER_DIE_1
O LOWER_DIE_2
B LOWER_DIE_3 v| mEmENTE 2O
O LOWER _DIE 4 v BESEE
B.000E+2 O UPPER_SUM reoEs
~ BLZHEZR)
O LOWER_SUM [t
ZME
~ vs.Ten
vs. kiloNewton
vs. Newton
v | vs AIZHD
vs. 2H(g)
3.000E+2 v B2D)
v HEA=W)
%’S;):;
~  Upper_die 01
ﬁ v Lower_die 01
~  Lower_die 02
~  Lower_die 03
Z ‘! i uver die 04
J — J g ~  Upper_Sum
DDDDE+D ~ Lower_Sum
0.0a0 3.000 6.000 §.000

- Right-click on the graph and choose Upper_Sum / Lower_Sum
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& ) 2. Add feature of moving current value in the display box

LOAD vs. TIME: Y

LIMIT: tonws. s

Drag this to move its position

Right-click and select Auto Position to initialize the
/ position
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V19R02

3. Modify friction input library

V20R01

MFR

Metal Forming

Research Corporation

Firction Library

~ ‘=4 Friction Library
% Graphite+Water_Hot(Aluminum)_Hybrid
$ Graphite+ Water_Hot(Aluminum)
% Graphite+Water_Hot(Copper)_Hybrid
$ Graphite+Water_Hot(Copper)
ﬁ Graphite+Water_Hot(Steel)_Hybrid
$ Graphite+Water_Hot(Steel)
=25 Ideal
% Meo_lubricant_Cold(Aluminum])_Hybrid
$ Mo_lubricant_Cold(Aluminum)
% Meo_lubricant_Cold(Copper)_Hybrid
$ Mo_lubricant_Cold{Copper)
ﬁ Mo_lubricant_Cold(Steel)_Hybrid
&5 No_lubricant_Cold(Steel)
ﬁ Oil_Coeld(&lurminum)_Hybrid
&8 Oil_Cold(Aluminum)
% Qil_Cold(Copper)_Hybrid
&5 Oil_Cold(Copper)
ﬁ Qil_Cold(Steel)_Hybrid
=5 Oil_Cold(Steel)
% Seap_Celd{Aluminum)_Hybrid
$ Soap_Cold{Aluminum)
% Soap_Cold(Copper)_Hybrid
$ Soap_Cold(Copper)
& Soap_Cold(Steel)_Hybrid
&5 Soap_Cold(Steel)
B Sticking

{oH |G| +3¥ CVAFDEX\V19R02\Library _Friction,
ry

Fricticn / Touch Limit

Close

Firction Library

~ ‘=4 Friction Library
(21 Sample_library
$ Cold_Mo_lubricant
$ Cold_Mormal_lubrication_Coulomb
% Cold_Mormal_lubrication_Hybrid
$ Cold_Poor_lubrication_Coulomb
@ Cold_Peor_lubrication_Hybrid
$ Cold_Well_lubrication_Coulomb
% Cold_Well_lubrication_Hybrid
$ Hot_Mormal_lubrication_Coulomb
% Haot_Marmal_lubrication_Hybrid
$ Hot_Poor_lubrication_Coulomb
ﬁ Hot_Poor_lubrication_Hybrid
$ Hot_Well_lubrication_Coulomb
ﬁ Hot_Well_lubrication_Hybrid

=5 Ideal

&& Sticking

{oH |Gl +3¥ C\AFDEX\V20R01\Library Friction,
ry

Fricticn / Touch Limit

Close

- Friction inputs of V19R02 are in sample library folder in V20RO01.
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V19R02
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MFR

4. Add input library for Crack/Damage/Die wear analysis

Metal Forming

Research Corporation
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N O Change the names of stage variables in post-processing menu

V19R02 V20R01
IT:] Microstructure > II_:] Miscellanecus
w i3 Deformation w i3 Deformation
(21 Grain flow (21 Grain flow
(1 Nodal velocity (L1 Nodal velocity
8. Folding &, Folding
Jj Elastic/plastic zone @ Elastic/plastic zone
e Dhe/ Boundary w Dhe / Boundary
w "% Force / Stress ~ % Force / Traction
|$_E| Modal force > |$_E| Interfacial nodal force
I$_§| Interfacial stress |$_I| Tractian
V19R02 V20R01
Microstructure Miscellaneous
Force / Stress Force / Traction
Nodal force Interfacial nodal force
Interfacial stress Traction
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Metal Forming

Research Corporation

. Add Ul for materia-material contact (friction) in multi-body analysis
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% ex14 - AFDEX_V20R01 20 - [PRE Window: Stagel] — *
22 Fle Edit wiew Insert Tools Window Help - 0 X
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Interface information between bodies
b7
& Interface list
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5 Y ¥ g
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)
o ﬁﬁ Delete
o
4
iy
|
W
v & Up
W
4
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=]
W
w (@ Lo
@
P Reset Cancel
T e p
2= Cold_Normal_lubr & -
w7 Wear(Model=1)
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12f Relation1 -
Ef Forming -
< » E;:L v
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V19R02

V20R01

7. Add Ul for virtual grip / cutting-plane

MFR

Metal Forming
Research Corporation

Forming Control Ferming Centrol *
Stroke Control Stroke Control
Flip / Rotation / Transfer Stop Criterion Distance Flip / Rotation / Transfer Stop Criterion Distance w
v Advanced ¥-direction {mm) w0 v Advanced ¥-direction (mm) ~ |0

Reset

Output Divisions
Volume / Mesh
Rigid / Elastic Zone
Spring Back
Air / Oil Trapping
Crack

Preview
Animation

Auto Repeat

Apply Cancel

Reset
Output Divisions
Volume / Mesh
Rigid / Elastic fone
Spring Back
Air S Oil Trappin
Virtual Grip
Cutting-Plane

Clearance

Preview
Auto Repeat

Apply

Animation

Cancel
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& ) 8. Add deviatoric strain rate / deviatoric stress view

V19R02 V20R01

B SFTH FoS| B SFTH FoS

»+ [_1 Clear state variables
~ i3 Strain / Strain rate
(1 Elastoplastic strain
(1 Principal strain rate
(21 Strain rate
(21 Total strain
E Effective strain rate
E Effective strain
»w 4 Stress / Pressure
(1 Principal stress
(L1 Stress
g Effective stress
|$_ﬂ| Hydrostatic pressure
(1 Porous
1 Temperature
(21 Microstructure

[ Clear state variables
~ 3 Strain / Strain rate
[_1 Elastoplastic strain
Principal strain rate
E Deviatoric strain rate
|_] Strain rate

(L1 Total strain
£ Effective strain rate

£ Effective strain
w3 Stress / Pressure
(21 Principal stress
IE Deviatoric stress
|1 Stress
o Effective stress
l:k_ﬂl Hydrostatic pressure
(1 Porous
1 Temperature
(21 Miscellaneous
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' ) 9. Add feature of dynamic view

% ex01 - AFDEX_V20R01 3D - [PRE Window: Stagel] - O >
B File Edit View Insert| Tools | Window Help - 8
il | | [ | G Positioner [ options... ' ' ' ' %
'rE= a Process Centering Visuals Dynarmic view
o |2 Process Contral Coarsener Colors @ Outline () Current
a [ 1 Coordinate transformation
e H— Measuri . . _— . .
w @ WDrkFIIECE Easuring oTvere Sets whether to display only the model outline when dynamic zooming and rotating the model using the zoom, pan, rotate,
@ @ MODLD Remeshin and mouse wheel commands,
W 2030 Convers Contour g
@ AlSI_1070(T=
@ Mormalized Simulation Ry
Te & Crack Disabl
= v [ Upper Die iz
@ ToolSteeld
EE DT‘ wv=(0 -1, 0)
= Soap_Cold(Steel)
2
i a? Wear(Model=1)
0 W @ Lower Die
& MODLO1_lower.stl
& ToolSteel3
nf“ w=(0, 0, 0)
= Soap_Cold(Steel)
w“? Wear(Model=1)
A Symm_Plane (2)
37f Relationd
Bl Forming?
Cancel
£ >

-

- Add function in Tools -> Options -> Dynamic view
- Choose Outline/Current to display only the model outline or current view when zooming, panning and rotating.
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& ) 10. Add Ul for checking 3D folding / self-intersection

% ex01 - AFDEX_V20R01 30 - [PRE Window: Stagel] — O >
g File Edit View |Insertp . occcontrol > - [ 5] %
- E | Q | ﬂ Step Advancing Front & Delaunay ~ 1 Eﬁ {nj ®|
fe= Process v Set Default _ o #
A [Z1 Process Control | Default Remeshing Criterion - @ - | N
w iy stagel R Default Distortion Angle (%) (180.0) 180 strain
A & Workpiece || v Aduanced Relative Distortion (0.2-03) 0.25 -
@ Remeshing . 5 ress
@ MODLON _w — Relative Penetration (0.4-0.8) 0.3 ctress
olver ,
@ Alsi_1010() Surface Expansion (2.0-3.0) 25 G~ | I~
74 Nermalize After Last Remeshing (50-50000) 50000 ress |G v |-
=T} L
O, @ Crack Disa -
= v oF Upper Die Local Remeshing P nﬁ v f s
‘2 oF MODLO1_u Mumber of Local Remeshing | MONE w (I Jf v
@ ToolSteel2
i " v=(0,-1,0) i
%3 Soap_Cold [ Check Folding / Self-Intersect " |9-
‘):!:l & Wear(Mod eck Folding / Self-Intersection .
. city gL T| <& 7
0 b @ Lower Die [] save as Default Value Reset T - @ -
& MoDLoT tic o GiH
Tool5teel3
& ToolStee =N~
T v=0.0.0 ction | &2
$ Soap_Cold bl
a7 Wear(Mod it -
1 Symm_Plane ( e
37f Relationd i
Bf Formingl rgical o1 -
E P, ~
Cancel

- Add Ul “Check Folding / Self-Intersection” in Process Control -> Remeshing Tab
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11. Add function of contour color change

% ex01 - AFDEX_V20R01 3D - [PRE Window: Stagel] — O >
2 File Edit View Insert| Tools | Window |Optiens.. x
@P E | Q | @ Positicner Ei5lual5 Colormaps for general variables Colormaps for temperature
olors
. 1 O [ I A
'rE= a Process Centermg Coordinate transformation = ] Rainb I
ﬂ ] Process Control Coamener Dynamic view ainbow sma ~ ainbow sma w
a g 1 Solvers ] Checkl ] Check2
EI e tage - M . Remeshing N
e @ Workpiece E3suUring Contour Distributions Levels
@ @ MODLOT we e (® Continuous () Banded MNumber of contour levels "
- onvg
AlS_10T0(T=
@ AL
- @ Mormalized Simulation f
Te & Crack Disabl
= v [ Upper Die iz
@ ToolSteel2
e " v=00,-1,0)
= Soap_Cold(Steel)
2
i a? Wear(Model=1)
0 w @ Lower Die
& MODLO1_lower.stl
& ToolSteel3
= v=(0,0,0)

= Soap_Cold(Steel)
w“? Wear(Model=1)
A Symm_Plane (2)
37f Relationd

Bl Forming?

MH4d4m)» D[~

-

- Add function in Tools -> Options -> Contour
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& ) 12. Add stroke information in post-processing

% ex01 - AFDEX_V20R01 3D - [Post Processing] — O *
é File Edit View |Inset Tools Window Help - 8 X
fE iR 00 E IIFOHTEe B 19FBITTB ARG
I _
& Step: 129, Stage: 1, Blow: 0, Fass: 0 @ | @; ﬁ " y @ g |
T 1901217, R MiA, H 6.20000 TIME: 1.901 21 TE+01 E Elff:ctwestram ™
=Y EFFECTIVE STRAIN v 3] Stress / Pressure
El Col (1 Principal stress
5y et M +4 3BETBE+000 Max (51 Deviatoric stress
‘f‘f‘ Redraw +§gﬁglg+ggg (1 Stress %~ II ~
: M +3. + — )
£ S Zoom > | +3.07217E+000 g Hectvestres @ v B~
::.t g“ﬁ L +7 £3331E+000 I$__I Hydrostatic press o - f -
f— ﬂﬂh,‘ Pan b3 p N
= T _ — +2.19444E+000 (11 Porous =
,;;ﬁﬁg 3D Views > — +1.78557E+000 53 Tamnaratire LY -
S D Orbit —1 +1.31670E+000 Mechanical Metallurgical
e | +5.77336E- 001 (Wt~ 4L~
Display > . +4 3R9BEE- 001 Hdd4m)» DHE - D~
! +1.00000E- 004 Min
Label 3 D Step  Stage Bl E’rﬁ v
@ 6 50 (- =
Axis Directions 7 &0 1 CiH
Center Line 3 70 1 =B
Scale 9 20 1 WQL -
« Stroke 10 90 1
: 11 100 &
Square Grids
, 12 110 1 g
Polar Grids L
13 120 1 & -
EEL ¥
- T: Time

- R: Radius of material(available in 2D)
- H: Height(based on stroke point inserted by user. It shows N/A if the stop criterion is time.)
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& o) 13. Modify graph display

V19R02 V20R01
LOAD vs. TIME: Y LOAD vs. TIME: Y
UMIT: tonwvs. s UMIT: tonws. s
5.000E+2 r v - v v - - : 500 ¢
if
3.750E+2 3G 0000, +498.6168)
2.500E+2 250
1.250E+2 175 7/ﬁ
0.000E+0 1] r
0.00o0 10.000 20.000 20.000 40.000 1] 10 20 30 40

- modify real-> integer




% 14. Add display function of cutting-plane of modelling

MFR
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% ex01 - AFDEX_V20R01 3D - [PRE Window: Stagel]
,ﬁ File Edit ¥iew |nsert Tools Window Help
[E= | Positione
ﬂ Direction / Axis set
® ®- Ly
@ Plane Direction
| O +x O +v @+Z (@F.: 3P
X Y z
o P1 0.00000 0.00000 0.00000
."Z P2 0.00000 0.00000 1.00000
I
—|  Chain
e [ Upper [JLower | Axis Direction
2 ) (+X ® +Y (+Z a2
P |[Cuting-olone] - #eph
X N z
e Translation Rotation M P1 000000 0.00000 0.00000
P2 0.00000 1.00000 0.00000
2-Points
X_ Range
P 0 336 = 360
P2 [ ]
] Flip Direction Align
Show Only Section Data Reset
£ >

Bl s 00004 FIPIEEE GE 1IO0BTTH QAN G|

-Add display function in Positioner -> Cutting-plane

1

1

= K BF

L]

1

DA

L]
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e
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15. Add function to notify the finish of the solver

Metal Forming
Research Corporation

=
=

- O
ofp 00

nen
[

o

g 3|

= |23 Process

[Z] Process Control
w 3] Stagel
W @ Workpiece

3 MODLO1_workpiece.

G AISI1010(T=200C)

@ MNormalized Cockero

@ Crack Disable
w &F Upper Die
oF MODLO1_upper.stl
@ ToolSteel2
S v=(0, -1, 0)
235 Soap_Cold(Steel)
w"? Wear(Model=1)
~ (Bl Lower Die
(@) MODLO1 _lower.st
@ ToolSteel?
S v=(0,0,0)
25 Soap_Cold(Steel)
w’? Wear({Model=1)
ﬁ Syrmm_Plane (2]
32f Relation1
Ef Forming]l

hid

% ex01 - AFDEX_VZ0R01 3D - [PRE Window: Stagel]
,ﬁ File Edit View Insert Window Help

Visuals

Colors

Coordinate transformation
Dynamic view

Solvers

Remeshing

Contour

Solvers...

Description

2D Isothermal

2D Men-isothermal

3D lzothermal

3D Men-isothermal

2D Die Structural Analysis
3D Die Structural Analysis
3D Medel Generator

2D Tensile Test Analyzer
2D Elasto Isothermal

2D Elasta Mon-isothermal
3D Elasto Isothermal

3D Elasto Mon-isothermal
2D Powder Isothermal

2D Powder Mon-isothermal
3D Powder Isothermal

3D Powder Mon-isothermal
3D Open Die Forging

3D Roll Piercing

3D Ring Rolling

3D Rell Forming

3D Roll Forging

Maodule name

A2DFS_V20
A2DCS V20
AIDFS_V20
A3DCS V20
AZDEL_ V20
A3DEL_V20
A2D3D_V20
A20TS_ V20
A2DEF V20
AZDEC_V20
A3IDEF V20
AIDEC_V20
A2DPF_VZ0D
AZDPC_V20
A3DPF_VZ0D
A3DPC_V20
A3IDFF_V20
A3IDRP_V20
A3DRR_V20
A3DRF_V20
A3IDRG_V20

File

CAAFDEXVZ0R0TVAZDIFS_V20R01, exe
CAAFDEXAV20R0TVAZDCS V20R0T.exe
CAAFDEX\V20R0TVASDES_V20R01. exe
CAAFDEXV20ROTVASDCS_V20R01 . exe
CAAFDEXA\V20R0TVAZDEL_V20R01.exe
CAAFDEXWV20ROTVAIDEL_V20R01 exe
CAAFDEXAWZ20R01NVAZDID_VZOR0T.exe
CAAFDEAWVZOR0TVAZDTS_V20R01, exe
CAAFDEXWZ20R0TVAZDEF_V20RD1. exe
CAAFDEXWVZ0ROTVAZDEC_V20R01.exe
CAAFDEX\VZ0R0TVASDEF_V20R01.exe
CAAFDEXA\V20R0TVASDEC_V20R01.exe
CAAFDEXAWV20ROTVAZDPF_V20R01.exe
CAAFDEXA\V20R0TVAZDPC_V20R01.exe
CAAFDEV20ROTVASDPF_V20R01.exe
CAAFDEXWZ20R0TVASDPC_W20R01 . exe
CAAFDEAVZOROTVASDFF_VZ0R01 exe
CAAFDEXAW20RDTVASDRP_V20R0T.exe
CAAFDEXAWVZOROTVASDRR_V20R01.exe
CAAFDEXAWZ0R0TVASDRF_V20R0T exe
CAAFDEXAV20R0OTVASDRG_V20R01 . exe

Create an M5-DOS window when starting a sclver.

||:| Enable notification sounds when ending a solver, I

Ok Cancel
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-Add function to notify the finish of the solver on Tools -> Solvers tab (Only 3D)




