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Fle Edit View Insert Tools Wi Help
DlE@slofEm | =T Z|m| [ #lele|n) el bkl wk ] EelxlEeleuvlzey] B - HEl
Ll a] wo{8l2] olole] szl 2lelelfm 3
Hene [& [Frosstoe s =] [0 g~ [ x5 &8 ~| =8 ]a
e SEE (F punching : Effective stress Sla=]
[ Standard Effective stress A
T OHore Components A [N v
- [ Effestive plastic shain v
| ClEfcive stess PreForn-Punch 254.336
-] Temperature PreFora-Bie E:m
el r .
i strain rate: -
] Cerfact presars fretp 0 175,443 punching 9070 (ferming)
£ [] Material ow
e preforning B e
[ preforming : Effective stress [S[®][=] | @ upsetingFe2D : Efective stress EEE
S Faricks | BUpsetingfe20-4 Tectire stress & || miecr &
£ Simisiy (P Trgn-Bunch
A lbicnt £ b 21259
» iﬁ a2
B, o5
- = 152109
120453 TUpsettingFe2l 83.878 (forming)
e «¥ ufe < _Fe | ogn | 2]
& RAWFe3D] EEE=] (7 RAWFe3D : Effective stress
Components 2 || Eerective stress A
L) v e v
hzialLover 50047
haiallipper 88
BenterRall01 n 5. 52 n
CepterRal102 44056
RainBoller 41,659 100.00% (model gemersted by)
Randrel RAIF3D
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o MEIEHRERE (Material)
= JSEERAE, AT

= RSB EEMFBEANUMTICHE, SRERSREH
= AEARFERRE (AISI/JIS/DINEN) , AREIFEEKFE (>600)
= XREENXEHFEAFTITE

| simufact

simufact.forming 11.0
simufactmaterial

& simufactmaterial 2012
= www.simufact.de

| Uninstall
simufactutilities 2012

¢ simufactmaterial 2012

File Help

Groups

= All materials
Aluminium
Cadmium
Copper
General steel
Iron
Kanthal
Lead
Magnesium
Nickel
Stainless steel
Titanium
ToolSteel
Uranium
Zinc
Zircalloy
Zirconium
Cobalt
Filler material
Welding addition

Materials

Name

_|of %]
T Search materials... Y ‘ j
B LR Material ‘DIN |JIS ‘AISI |Min‘temp. |Ma)(‘t ol Y
|Va|uES | © 100Cr6_cl 13505  SU2 E52100 (521) 20 300 D
Area of application [Nothing selected ] | % 100Cr6.cs 13505  SUl2 E52100 (521) 20 600 B
Terperature [°C]|Nothing selected 3 < 100Cr6_h 13505  SUI2 E52100 (521) 900 1200
< 100Cr6_h2 13505  sui2 E52100 (521) 800 1200
Material group | General steel | | 10006 3 13505  SUR2 E52100 (521) 800 1200
Standards [Nothing selected ~| |@ 100Cr6h4 13505  SuUl2 E52100 (521) 800 1200
Material properties| Nothing selected <] |@ w0ci6 hs 13505  SUI2 E52100 (521) 800 1200
- % 100Cr6_h6 13505  Sul2 E52100 (521) 800 1200
Import Source |Nothing selected H % 100Cr6_h7 13505  SU2 E52100 (521) 800 1200
< 100Cr6_hs 13505  SuI2 £52100 (521) 800 1200
@ 100Cr6_ul 13505  SU2 E52100 (521) 19.85 1199.8
% 100Cr6_ual 13505  SUl2 E52100 (521) 20 1200
< 1018_h 1018 870 1205
© 10CMa9-10_h1 17380  SFVAF22B 950 1150
© 10CrMo9-10_h2 17380  SFVAF22B 950 1150
@ 12CrMo19-5_h 17362  SCM445 50100 900 1200
§ 12Mn6_h 1.0496 600 1050
© 13CMo4.5_h 17335  SFVAFI12 800 1250
& 13Mn6_h 1.0479 600 1050
< 13Mn6_hl 1.0479 600 1050
@ 14NiCrld_h 15752 SNC 815H 900 1250
© 15Cr3_ck 17015  SCr4ls 5015 19.85 499.85
@ 15Cr3_cr 17015  SCr415 5015 19.85 599.85
@ 15Cr3.cr2 17015  SCr4ls 5015 20 600
17015 Srrd15 5N15 mn ANN

@ 150r2 rr2
4

MSC
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£ Properties for 42CrMo4-HT_jmat

Menu
General properties

Chemical composit...
Mechanical proper..
Thermal properties
Flow curves
Anisotropy

Damage
Microstructure

Phase transformation
Data sheet

o —ESEBIIMEIEE

General properties

Name:

Variant:

Internal name:

DIN:

JIS:

AISL

Class:

Group:

Import source:

Created by:

[ Weldability
Tool steel

Comment

i [=1 P

| 42CrMod-HT_jmat

[Define variant
[Define internal na...
17225
[Define 15
[Define alsT
none ]
General steel  ~|
a0~
[Define creator

(purely elastic behavio

[ Default material

[ Rigid plasticity

Brief description

Alloy calculated with JMatPro
IMatPro VERSION 6.2
ALLOY_ID_WT%
ALLOY_ID_AT%
GRAIN_SIZE_ASTM = 8.0
GRAIN_SIZE_MICRONS = 17.910796933601382
AUSTENITISATION_TEMP_C = 850.0

COOLING RATE (Cfs) = 13.382038203417798

C.38Cr99Cu.17Fe97.33Mn.64Mo.16NI.085i.23V.02
C1.739Cr1.046Cu0.147Fe95.789Mn0.64Mo0.09166NI0.074925i0.45V0.02158

Flow Curves

Approach
Tables

Scope

Min Max Unit

Temperature: |208.15 [1123.15 k =l
Effective plastic strain: | 0.0 4.0 [ -]
Strain rate: |0.001 | 1000.0 [1s -]

Microstructure model

= EAAT BRI NI E RS/ S B T A i 62/ 5% 7] S PR R 55 R R
R AR I B

* SCREMPRISCIF R A

= umt/gmt (Matilda)/jmt (JMatPro)/mfd/mat/sf (simufact.forming)
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¢ FHZ (Phase transformation) :

= ESMHE (CCT) MFEEAME (TTT) #izk (JMatPro)
= BERAMZHETREYE: ARTERYTRIPRS
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BB AR KR SRR

Phase:
Thermal expansion
2 6E-05 — .
Bustenite
i B Ferrite
2 4E-05 |
] WEPewrlite
1 M Eainite
22605 o
X 1 W Martensite
= i
S 2605
@
a ]
=
= i
E? 4
+ 1.8E-05 — =
] - L
E B - ,gs”;&/
= 1 e
16605 | e
-
] e
i f_,,sé
ik
T =
1.4E-05 — R
] st
_ T amery
] e
1.26-05 -
s R e e e e e e e e
200 400 600 800 1,000 1,200 1,400 1,600 1,800
Temperature [K]
Flew curve spproach
[TabLes ] Phase: [dustenite |w Sealing factor / Rpl.2 adjustment| Sealing factor: 10D '
Austenite 1
Temperatures Ferrite
" 1te
X 2 J Bainite
79515 - Partensits
323,15 1,400,000,000 |
373,15 1
423,15 B ——
473,15 1 e
uskig 1,200,000,000 s
573.15 ]
623,15 ] 2
873,15 ~'1,000,000,000 | :
723.15 g ] o =
773.15 = § e
e & aon,00n,000 %
gals R e
= b e i
Strain rates 2 4 e
L 500,000,000 | i
ifs - J SN
0001 b
R 1
oo ﬁ 400,000,000 - =
1 ]
10 a2l W -
100 200,000,000 — 442
1000 E ] =
0

Plastic strain [-]

MSC Software Confidential

o BRI R S B E L

Material FPhases

Fractiom of. ..

fnstenite

92.0 L3

Ferrite B. 0 %

Fearlite 2.0 %

Baimite 0.0 %

Marten=ite 0.0 %

Sum 100. 0 ]
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= Press

=5

Crank press

Menu Press type:

Press.
Crank radinfome
Plot '
) Hydraulic press
History Rod length |Tabular motion (translation & rotation)
Mechanical press with Scotch yoke drive
Revolution |Redial press

Erief description (hold Ctrl key to lock)

Press type
Please select the type of the press here.

REV

< RAW [KiRAW] & —

Start increnent [0
Vain rell
Mainroll [ = Diamcter 0.0

Metering ring diameter

(Bm— <2 on ceanetey

) Bounding box Z min 00 -
@ With metering roll Wetering roll [ v Dieneter 0.0

Centering roll 1

Z mex. 0.0 .

[ ] [Taet ron asomstey

Centering roll 2 |

[

Disnster 10,0 [an ] [Test fron seomstey  [Eogition to nodel

Fadins 1 [0.0 nn 0fEzer | 0o nn

Height 1 |0.0 mn Centering roll 1

Length 1 |0.0 mn Switch force threshold 0.0 N
] Axial rolls

Axisl roll 1 [Die-l ¥ | Mill stand position [net uzed Retation rell

hxial roll 2 Mill stand pesitien |not used Rotation rell
[C] Mandrel
Mandrel Switeh force threshold 0.0 LN

Remeshing based on the critical mesh part (ringmesher)

Brief description (hold Ctrl key to lock)

Antomatic step size control

centering
roll 2

workpiece,
clockwise
rotation

centering
roll 1

mandrel

axial roll 1 and 2

[ 0 ][ Cencel ][ Help

MR E P SRBEE TP M. B
Bl FUBE RS & #R A AL, IEwT B
BRRERBEsISH, HHAFHE.
TR, 7. OBy L. ERERE

<> MERW [KIMERW]

Start inevement 0 =
Velocities

Start velacity of roll 0.0

End velocity of roll 0.0
Eotation 0o

Calibration velocity 0.0

oz frecs tdoe 0.0 [ =]m Botation ]
Dirvection of main roll () Positive @ Negatiwe
Diameters

Initisl outer diemeter of workpiece 0.0

e G iy

Switeh dismeter of workpiece 0.0
Final suter diameter 0.0

[] You can select the centering roll here

Diameter 0.0 mm get from geometry

Radinzs (0.0 - Length 0.0 =
Height |00 o Offzet 0.0 -
Hanes

Main roll

Metering roll -

Centering roll
Remeshing based on the eritical mesh part (ringmesher)

Brief description (hold Ctrl key to lock)

hutomatic step size control

If this option is activated, the dismeter is read from the geometry.

Gircular
path

centering

work- (9 ol

PIEC®  etering  mandrel

| [ camest | [ Help

MSC
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-
@ Blow control for press ‘DB.CBH-31-5mt-315kJ-36t-39t"

e

Humber of blows -
Initial cosling peried 0.0

Cooling in between blows 0.25

B
(B

Blow Energy [36]
1 100.0
2 100.0
3 100.0
4 100.0
5 100.0
6 100.0

Velocity [mm/s]
2996.81
2996.81
2996.81
2996.81
2996.81
2996.81

Selected blow

Energy 85

Velacity 2762 92

Brief description (hold Ctrl key to lock)

mnfs v

][ Caneal ][ Help

0.00% {Model Generated by)

Inc: O
Tires 0.000e+000
Angle: 0.000e+000

TR

S Press (Radial Press)

Menu
Press
Plot
Histary

Press type: [Radial press -]

Hovement

e Q) SetPand Q -

M locity

s

0.0 =

0.0

Brief descrdll| Brief description fhold Ctrl key to lock)
Press dial

Select the prg |

)
+
+

=

Jngle (theta)
5

Paransters B/Q:

7 1

Preview

[ [ cemead |[ Heap

Cancel Apoly Help

Model Generated by simufact forming 81 (R, 2008-06-30)

Patticle Position

0.00% (Model)

MSC

Software
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[T

Effective Flastic Strain P

4.354
3. BBR
3. 416
asn
483
s
54T
) 4]
B1Z
144

(=N S S

TINE : O&HTIT geed (H1-F1-bL1I-r1)

OERK. ERERRARE

o Shell Forge type 2 X

zn
R P e

: [
T =3
[ 5

Rl ] Baoial wadacity’ . paee)
Rotatory gartial forge . = et ey
o

Stroke table (depending on pass)
Strcin 4l (lapnilag s puss)

FBaber of punea 0 3 [ Tapert Epert Fumber of passes

Pass Stroke: Feed Backstroke #init.res. Post freq Al steps ‘

Pass #Bloves Soukn sd Hacksts. s Foed Siroka mi Hackst md Pass med Offsot Rul med Rat angla #Hot #Ini.rvs. Post frag Allsiops

MSC Software Confidential MSC A Software



Effective Plastic Strain

Simufact.forming B a3 A5 X

s
4 1.675
1.489
1.302
1.116
0.930

1 Y A Y N Y 0.744

0.558

0.372
0.186
0_000

Nax_ 1_6T5E+DO0
Nin. 0. 000E+000

ssssss

Press ]Plot ]History]

100.00% (model gemerated by)

Fress Type | J

Tabular Matian [Translation & B otation)

Table twpe: |Time.v'5tmke ﬂ
Time A elocity
Time StrokeMVelocity Angle

0 FufurceNeInu:it . |D |D |D SimeaCtEP/?EgB%XW/I\ﬁﬁﬁE
zecond D'aEtE'l":‘.‘{E.l.?.CIty T I ﬂ | R adian j /\ﬁ I-j EA B{-] dJ

Time | Stroke = | Straoke Y | Stioke £ | Angle | (v
0 0 0 0 0 Ad | o~
0s a7 0 0 0 jc{tl:_@
08 332 0 0 0 Modify | Delete | Excel ]\
224 382 12 0 ]
3.4401 -37.2 22 0 a Read fromwrite to file
131965 41 100.8 0 ] _

Fead | Wwirite |

T it |

MSC A Software
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Effective Stress A
EZ NP2 £ 4

651
46T
284
101
9aT
T34
550
367
.183
- ooo

CoOCOo0Cmmm~

Nax. 1.651EH002
Hin_ 0. 000E+000

r
z—LI

jar TINE : 0.000000 sec (Nodel Gemerated by)

Effective Plastic Strain

Temperature
4 o TR

. 496
219
941
664
387
-109
. 832
. 555
27T
000

Nax. 2. 496E+000
Bix.  0.000E+000

UpsettingFeSHNE : 0.000000 sec (Model Generated by)

<cogging300-T5-1 0.00% (Nodel Generated by)

MSC




ORI K

Effective Flastic Stirain

4354
3. 886
3.418
2.950
2_483
2015
1.54T
1.079 o
0.
0. lemnemmm @ %
1 1250.000
Nax_ toriars
Win sstars
715625
soars
300.000

TINE : 19315 geed (H1-F1-b11-r0)

MSC Software Confidential

Max. 1250.000
Min. 300000

drawing-2 0.00% {model generated by)

MSC A Software
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®

= Shell Forge type 2

Settingsz P
Mandrel: W
Mowing tool: L'
Max. Force: 0.0 LN b Final height :
{fipass)) — 3t
Constant welocity: (0.0 mmfs W
Rotation speed: 0.0 Epm w
Step size: 0.a mm hd >
X
Comment

Stroke table [depending on pazs)

~

Fumber of passes 0 e Import ] [ Export

Pass Stroke Feed Backstroke #Init.res. Post freq All steps

Simufact 8 LAY FLEEE . KHshellforge2i% %
0] MR 5 5T BALY FLEA T E 370 AR

Con St £ D00% vt gt st 1)

MSC A Software



Settings
Saddle |saddle -
Table [table |
Max. Force: [0.0 [ |
Step size: |0.0 [mm ~|

Velocities
Saddle dewnwards: [0 fwmfs  w] Table feed: [z0.0 Jomis =]
Saddle upwards: [100.0 [wmfs  +| Table rotation between strekes: [BD.0  [Epn  +|
Zaddle Feed sideways 500 [wmfs 7| Table rotation between passes: |90.0  [Bpm =]
Saddle retwn to initisl I-position: [50.0  |mmiz  ¥|

Comment: |Testexample

Stroke table (depending en pass)

Bunber of passes |2 -  Import Export Length in: [mn 7| Angle im: [° =

Opt.

Init. saddle h. feed

[mm]

Pass # Strokes First stroke ‘ Backstroke ‘ Feed bitw. strokes Return to center

[mm] [mm] [mm]

[mm]
1 |o 0 0 12 Hs0 40 0 [yes ~llo
2 o 15 0 12 =% 30 0 yes |0
| | 2l

Init. table feed ‘ Init. table rot

S 0.00% (Mol Gener sted o)

Erief description

The step zize. Move .. (F1)

[u:4 | Cancel Help

SimufactSE R Kt &, 5 MR ETE
BATEBM R

0005, (Mused Genes ated i

MSC A Software
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TR FLT K E

st zimufact. forming 10-0-1 — [ [RingRollFe3D]]

€y File Edit Yiew Insert Tools Hindow Help

S e = S T s e N N A
| 2l Bl b e 25| M| 2| B 2] 0'[070? &l e faion ]
II ® =] = & <) sl

— polx| : A
=-fBy RingRollFa3D |Hame A * \ I v
= P iRy G 1_3505-100_Cr_B#te| ! I
@ Guideright CFKRAY ‘ I ’
P Guideleft Poduideleft ‘ I g
El;@ Coni calup %Gui dright ‘ 1 /
[+ Conicalup %Mmd.rel ! .
=5 Mandrel £¥ nandrel ‘ z
gui deleft ‘ I
g |
€ zuideright I :
(P onblank 3 ‘ I
EIFE DIriver 6 1200c ‘ |
. Driver o ~ ‘ |
1 58 Coni caldown € comi calup T ! e
P Conicaldown | €D conicaldown ekl I
B8 cIMeshTet T I
S Coni caldawn I
S Coni calup |
EBDriver ” |
, SRMandr a1 = .7 "
] R0, 85 - ‘
Ambient Temper: e - - -
Forming 2 [T ] 2| 7 QKJ
[ 1 - ,/ o

SimufactEA LA IS BRI FFER I T2 E,
BBIEE, 7770, WL, FRELBA T TR DLt
— . B REATES .

RingRollFe3D

MSC Software Confidential MSC A Software




WEL & T2

Temperature Temperature
E3 € Et3 C

- 050 - D44

Nax. 1. 050EHDO3 Nax. 1. 044E+003
Ein_ 8. DDDE+001 Nin. 8_000E+001

0.00% (Nodel Generated by) i 0.00% (odel Generated by)

Temperature Tempe:
43 E+3

062
953
844

- = e R e R B

Hax_ 1. 06ZE+003 Hax. 1. 0S5E+003
Nin. 8. 0DDE+HDD1 Nin.  2.500E+001

0.00% (Nodel Generated by)

MSC Software Confidential
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e AL PG
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L2228l

RN 15047

{5 1K) 2 T P e 82 4
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Simufact.forming & 2441 Bl 3h

Effective Plastic Strain

Effective Plastic Strain -~
E+ v
Bifective Mustic Strain 1.308
\ 1.163
o083 1.017
oo 0.872
.00 0.727
oo 0.581
oo 0. 436
o o0n 0.291
w000 0.145
0.000
P
¥ oo
Nax. 1. 308E+001
Nin.  0.000E+000
2
, r-||
P x
—_—— . Selfpiercing 0.00% (model generated by)

MSC Software Confidential MSC A Software



RMLTLTZHE

Effective Plastic Strain

Max. 3.819E+000
Min. 0.000E+000

0.0%

MSC Software Confidential MSC A Software




RS

MSC Software Confidential

0.00%

Temperature
E+2 C

Max.
Min.

4.000
3.865
3.750
3.625
3.500
3.375
3.250
3.125
3.000

8.6B6E+DD2
-1.084E+004

Of-0002581s

0.00%

MSC
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A A

Effective stress o,
MPa
650.473
569, 164
487. 855
4086, 546
325. 237
243, 928
162.618
81. 308
0. 000
Effective stress EE——— j!;
AFa
Max. 650.473
556.513 Min. 0.000
521. 731
452 167
382. 603 z
313.038 L_YK
243,474
173. 910 stad@D. 00% (Model Generated by)
104. 346
34. 782
0. 000
Bax. 556513
Nin. 0O.000
F3
Ir r

eepslampingl00. 00% (Model Generated by)

MSC A Software
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i A4 2 B A

Hg

FLHTG

eIy AU B ubIA: sl bay

SRS TN

(N

7 T4 DY T A . T

K H MSCAHISimLab iy VU i 44 p 4% 4= B sh kil 73 FeoR
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Thickness
[

Thickness o
2 mm v

ooo
111
222
333
444
556
66T
178
889
ooo

D0 I N 0S50

Nax. 8.000E+000
Nin. 0. 000E+000

10.82 mm

10.75 mm

10.63mm

10.94 mm

RollingFe3D 100.00% (model generated by)

Components -~

xinmoe
xuanlunl
Torkpiece
dinghan
xuanlun?

BeollingFedD

MSC A Software




R

Effective Flastic Strain

0.391
0.348
0.304
0.261
0.217
0.174
0.130
0.087
0.043
0.000

Nex.  3.0142-001
Hin.  0.000E+000

SheetSoli dFe3D-ndz2-nopenstration

-~

LONH
—y

V4

Effective Plastic Strain

2966
2781
2410
2.039
1.669
1.208
0927
0.556
0.185
0.000

Max. 2.966
Min. 0.000

SheetSolidFe3D

Effective Plastic Strain -~

Min. 0.000

RingRollFe3D 100.00% {model generated by)

0.00% (model generated by)

MSC



[@
\erkstiick -] [& @ % ‘

fEiF “Sheet Meshing”
B h R4 k%

@ TRl

BA

h - Erweiterte F

# Elemente liber Dicke

Minimaler Kantermwink el 29 393535933
Kriimmungswirk el 29 9355933

Max Vereinerungsstufe |1

v Abbrechen
by

ILEA

|

Werkstiick
~ Parametereingabe fiil den Vernetzer, um ein neues Metz 2 erzeug
Elkanterlange 221172 mm <> Elemente |25764 Vemelzer |Shestmesh v

Bk

I= | Walurnenriete direkt auf STL

Elemerilangs > Piozsss | Erzeuge Remesh Obekt | 0k | Abbrechen |

Emielerte Parameter | PefinementBoren

PR NE

MSC




Vergleichsspannung

E+2 MPa

7.460
6.631
5.802
4.974
4.145
3316
2.487
1.658
0.829
0.000

Maz. 7.460E+002
Min.  0.000E+000

v_Jx

AT

MSC Software Confidential

Prozess1

v

0.00% {Model Generated by

Prozess2
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Effective Flastic Strain -~

182
171
148
-125
-102
. 080
. 057
. 034
-011
i}

=T — T — T — I — T — I — N — B — N — |

Hax. 0.182 -

Effective Plastic Strain

182
171
148
125
102
odo
057
034
011
ooo

Process 0.00% (M

BIERK

=T — T — N — N — N — N — I — I — B — |

Bax. 0.182
Hin. 0.000

2%

Processl 0.00% (Model Generated byl
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ELHI B T2

& Effoctivs Plastic Strain
I“
o= bealest
12 2
= 0167
F 0.125
5 i :
_.-'.- 3 >
000
: F & N N
R NPX b
¥
il
s -

W5 e X ekiazh

JNHEAE SEfk TR T AR R 23
2 RIEFL T B AT R 1

2T IHIZ B E X
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Pregeat
& Ry Abloch¥ e30-25:-10W ;.....
® Q@ Pus-ad [ Botier,vp

= Q) AbhuerFed2 P1.450-X10 CNT
o Ry Pasviz @ oot

v @ Atk eX-Ja Bl bnaconss

+ @y AbkuehFe3D.30 B CutPlane

& R Passedt (@ heberom

# R AbkueFel0-4

= @ Pancde

& R Pass-dr-pasy-20mem
» R Pass-dz-pass-20mm-1
® B Pass-12-00M
= B Poss-enample

< Tadebe-MarRoler-F

Upseting

L g Fommung nth flash
T Mok Fermeng mthcut fanh
@ Abvued Hommer
@ Loay Forward Extrusion
@ 1200 Backwand Estrson
W Hedd (a F ooy
B aCofd Bendng '
= @ Menpiell Reling
o @ Wonpuadi Ring Risking
A Ambent 4 Sheet Forming Smstoni () D.avel O
1§ Feeming weth 508d dements D -sarer
wah bchd-shed elements
Red Feeming S @
4 Thermal Processing
Ceelng
Hestng
4 Miscelaneosy E)
Do stunss{ Rmitoucom... Memfuic  De w
! desoton

Rolag

Ths process type shoukd be woed for operatons where S workpece & defomed by one or more rotatng took. Coid, sems-hot and hot roling coeratons can be
modeled. Ths ricess type has & Kpecel Bme stenping scheme where e e Ve sae i Cakoulated based on slement se, 1ol dameter, rotaianel speed and oversl
Drocess e

y - v T e }‘J
[Gon] [x x| 2fra] 0 w @li|ElE -
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HATEHE
ZIEIRGFHELH...

emperatur

43 C
1.250
1.217
1.183
1.150
1.117
1.083

- 1.050

| | ron

r 0.983
[ F 0950

Max. 1.250E+003
Min.  9.500E+002
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HAETEHE

Umformgrad

Max. 2249
Min. 0.000

W11-017-G9-ohne-Armaturen--alt-6 W11-017-G9-ohne-Armaturen--alt-6

W11-017-G9-ohne-Armaturen--alt-6

MSC Software Confidential MSC A Software




“ !F FEIJ T g T v
S

EEE L B2

5824 Totsl Equivalent Plastic Strain

Inc: 0 A

AN

4530
3883
3235
2588 » d\ aEw
1941
1294

- 0647

T ——— 0.000

gt Max. 5.824E+000
approach Min.  0.000E+000

HHL...

E_____ =
EF...

ub15-Rotate05STEP4 100.00% {Model Generated by)
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R,

Nakigi)

MPa

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

Max. 5894.808
Min. -1239.872

Xz

v

Maximum Principal Stress

Finisher-DIESTRESS-BottomDie0.00% (Model Generated by)

Die Contact

1.000
0.500
0.000

Max. 1.000
Min. 0.000

Y/kx

Finisher-10-A-v11

0.00%

RS (M) R

PR W

A

A ]

e = 0%

/




SN Ak

Maximum Principal Stress

MPa

Max.
Min.

X

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

5894.808
-1239.872

z

v

Finisher-DIESTRESS-BottomDie69.05% (DieLoadiinc:439)

Die Contact

1.000
0.500
0.000

Max. 1.000
Min. 0.000

V)\X

Finisher-10-A-v11

20.03%}

BRI (2 0) R 1772 = 40%

MSC Software Confidential
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SN Ak

Maximum Principal Stress Die Contact
MPa

5894.808 1.000
5448.800 0.500
4557.055 00
3665.220 i Hiic
2773.385 Min 0000
1881.551

989.716

97.881

703.954

1230872

Max. 5894.808
Min. -1239.872

v A x

Einisher-DIESTRESS BottomDie71,43% (Diel 0aq. inc:494) Finisher-10.4 v11 so0ey]

RLELRE A7 (72 ) 4 Bt 4772 = 50%

MSC Software Confidential MSC A Software



SN Ak

Maximum Principal Stress

MPa

Max.

X

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

5894.808
-1239.872

Z

v

Finisher-DIESTRESS-BottomDie78.57% (DieLoadiinc:ﬁﬁtl)

Die Contact

1.000
0.500
0.000

Max. 1.000
Min. 0.000

z
Y)\ X

Finisher-10-A-v11

55.01%

RELELRE A7 (72 ) 4 Bt 4772 = 55%

MSC Software Confidential
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SN Ak

Maximum Principal Stress

MPa

Max.

X

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

5894.808
-1239.872

z

v

Finisher-DIESTRESS-BottomDie80.95% (DieLoadiinc:?16]

Die Contact

1.000
0.500
0.000

Max. 1.000
Min. 0.000

Z
Y)\ X

Finisher-10-A-v11

60.08%

RELELRE A7 (72 ) 4 B 4772 = 60%

MSC Software Confidential
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SN Ak

AR R

Maximum Principal Stress

MPa

Max.

X

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

5894.808
-1239.872

z

v

Finisher-DIESTRESS-BottomDie83.33% (DieLoad_inc:771)

Die Contact

1.000
0.500
0.000

Max. 1.000
Min. 0.000

z
Y/k X

Finisher-10-A-v11

65.05%|

RELELRE A7 (72 ) 4 Bl 4772 = 69%

MSC Software Confidential

MSC



SN Ak

Maximum Principal Stress
MPa

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

Max. 5894.808
Min. -1239.872

Finisher-DIESTRESS-BottomDie88.10% (DieLoad_inc:882)

Die Contact

1.000
0.500
0.000

Max. 1.000F

v X

Finisher-10-A-v11 75.04%

BRI (M) AR 1772 = 9%

MSC Software Confidential
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SN Ak

Maximum Principal Stress

MPa

Max.

Min.

5894.808
5448.890
4557.055
3665.220
2773.385
1881.551
989.716
97.881
-793.954
-1239.872

5894.808
-1239.872

Finisher-DIESTRESS-BottomDie100.00% (DieLoad_inc:1162)

Die Contact

z
Y/k X

Finisher-10-A-v11 100.00%

BRI (2 0) R 1772 = 100%

MSC Software Confidential
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XML 3= b 34 A B AR

#¥k: 42CrMoA (42CrMod)

o™ o - -
£ e o = & =
- o

= - 0 - —_—p— - — e —— - — e — — —] - — O - -

= Fal fal = = —
o} = = = —

830°C (12h) Z1° K50Q=1. 5" K20 =2 K20° =3° K10’

ra
W
o
[
(35
o
[==]
o
bt
[S

ro
(%)
(=]

O35 P& RS2 4k

VI8 012, Smm ik

r

T

Input for Mesher to Create a New Mesh

Elernsit size |70 o Elsmmnts Messher

Advanced r Element type :‘
Create remesh object Cancel
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¥olume fraction of Austenite

Ll

¥Yolume fraction of Ferrite ¥olume fraction of Pearlite

Temperature
< 17.556 4TI 77.991
829.602 72.709 23. 404 132663
65. 006
828.851 63.014 GiEEE
827.347 Eaon 56.349
ek 2 17.903 47.692
824341 43.625 15.152 38.996
822.838 33.931 12.389 30.300
821.334 24.236 9. 627 21.643
819.831 14 542 6. 876 12.986
818.328 4.329
4.126
817.576 4 a1t 0.000
" 829. 602 0.000 1378 ] 77.991
ax. - ax. 3
- 0.000 -
Nin. 817.576 —%  TI.556 Nin. 0.000
Effective Stress n. 0.000 24. 779
WPa Nin. 0.000
Yolome fractiom of Bainite ¥olume fraction of Martensite Har dn ft b t £ ti
1324.883 ar ess al er phase ransformation
1242097 99.902 91. 960 56. 856
1076. 527 94.358 86.856 55.337
910.956 53269 76.649 52.093
3 745.386 : ;;: BT 48.526
. 56.233
lex 579.815 e gt
l 49.951 45.980 40,097
L5 414244 38 812 35.726 34.991
TIRE 248.6T4 27.723 1 25.519 29. 069
83.103 16.634 15.311 21.976
0.318 5.545 9104 13.134
0.000 0.000 7.138
1324.883
Nin. 0.318 Nax. 99.902 Brza 21950 Nax. S6.856

T.738

Hin.

Bin. 0.000

MSC A Software
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FAR B
e VA
© R

= RN
#E[° C] 5 IR B M 2 [%0] TR [MPa]

Temperatur ‘olumenanteil Martensit -~ Hairte nach Phasentransformation P
C MPa k.
855.000 99.822 2043.766
750.625 88.741 1872177
646.250 F7.661 1700.587
541.875 66.581 1528.998
437.500 55.501 1357.409
333.125 44.321 1184.274
228.750 33241 1012.685
124.375 22.160 841.096
20.000 11.080 669.507
0.000 497.917
Max. 855.000
[T I Max. 09.822 Max. 2043.766
Min. 0.000 Min. 497.917
z Z z
X Y X Y X
HeatTreatFe2D 100.00% (Abkiihlen I) HeatTreatFe2D 100.00% {Abkiihlen Iy HeatTreatFe2D 100.00% (Abkiihlen I)

MSC A Software




RAOEGE ()

HZE: RRGRiL
- BN
= XIRRARE
BB [ C] B R I B A AR 3 %6]

A
v

- Maijor phase index
E

-~ ‘olumenanteil Martensit

Temperatur
C

Keine Phase
855.000 Austenit 99.820
750,625 Ferrit 88.718
646.250 Perlit 77.667
541.875 Bainit 66.586
437.500 Martensit 55505
333.125 44324
228.750 33.243
124.375 22.162
20,000 11.081
0.000
Max. 856.000

Min. 20.000 Max. 99.829
Min. 0000

- z

o~

HaertenZahnradFe3D 100.00% HaertenZahnradFe3D 100.00% HaertenZahnradFe3D 100.00%

MSC A Software
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75,600
70.245
65.560
G875
56.190
51.504
46.819
42134
36.779
32.094
27.409
22.723
18.038
13.353
b.668

Max. T5.600
Min. S.668

MSC Software Confidential

£

A RLR ST [um]
SESH

100.000
88.900
F7.800
66,700
55.600
44,400
33.300
22.200
11.100
0.000

Max. 100.000
Min. 0.000

% B 2 (%]
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SkJE: IBF, RWTH Aachen
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RAEE TR (BRAREZ)
o 3295 LANELHO G LU

Moo (EENCRa

gramn size in ym gramn size in gym
P1 12,3 136
P2 12,8 11,2
P3 12,6 10,2
P4 15,2 12,9
P5 14,2 13,4

SkJE: IBF, RWTH Aachen

MSC A Software
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Simufact%

Business partner = OEM's

y 4 E | /T\[\ | l’ y N
v - = 7% P h “

\ 7 y 7 / X » \ “\ /
<

SACHS I!K

& rac BOSCH
LEMF(")RDER&
SCHAEFFLER GRUPPE

2 AIRBUS €YAMAHA MMAGNASTEYR
ThyssenKrupp VDM

- SALZGITTER
ThyssenKrupp Steel

MAMMNESNMAMNMN

= SMS
. . - MEER
FORSCHUNG Siempelkamp ~ ————
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Simufact%

Business partner

PO (o1 forming ISheet. tube, profile

FRIEDBERG

SCHMIEDE TECHNIK
m N Kaltformtelle LCEZHALER @PLETTENBERG sona
Nietenfabrik Es“ @ SONA BLW PRAZISIONSSCHMIEDE WER
€ SebrsTELLER KEIPER

Bochumer Verein
Verkehrstechnik GmbH - seit 1842

HAZET ;
Z - m fHElco /dy Hubert Waltermann

[THED HEMAAMN FIRMENGRUPPE

THIELE

FUCHS /‘_\
UCHS - PROFIROLL A\\ MAGNA

U Kompelenuemrur!\ i
Neue Materialien

@ DIEHL 'LINDE+
FASTENQATH 2 @C K Ruhrtaler Gesenkschmiede Motall Schmiedetechnik WIEMANN
R GEORG WewMaven B S'I'UK EN

S|EBEHA QMOHLING Umformtechnik m LE ER PRAZISION IN METALL
2
GROUP

7174
KoLB EEEEER Ll i ¥ Ammannac @ NEUMQYeR TEeKFOR [/ ?] bl -
. L'BN i I’;m?i NE@S@HR EF ’_Lz K R Q g EE TURBINENKOMPONENTEN REMSCHEID GMBH

O) acument"— K‘:ﬂ&?ﬂr Csaar ot 5 uderus FH

SCHULER "1
BURGER

UMFORMTECHNIK

GLOBAL TECHNOLOGIES ¥ Schmisdeteile seft 1888 €D DILLINGER HUTTE
Ostrecon  MIESLIHN 7 ”‘e"?#;w, . VIEEMANN
7i5| PEINER J UOESC!"F,RDHLF pc 4 A -
\PJ Umformtechnik E[-B H E e — - Schmiedag * Tyco Electronics

FISIACUS gy e "BRUCK o
5Schumacher

Kompetenz in Schrauben
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Simufact&1/ERT KL

Business partner = Research institution

Fraunhofer b.tu E TECHNISCHE UNIVERSITAT Hocuscqu: !:Bm

CHEMNITZ

\

gN (I:\EE RSITAT Lt e
| E N Cottbus
A e

UNIVERSITAT PADERBORN Hochschule Ostwestfalen-Lippe Leibmia sttt fiir Umformtechnik
Die Universitat der Informationsgesellschaft UﬂiVEfofj.-" Dfﬂpphﬁ'd Sciences Universitit Hannover  und Umformmaschinen

Universitat Stuttgart i MoNTAN
il Hochschule Osnabruck I UNIVERSITAT
Il KASSEL : _' Technische University of Applied Sciences WWW.UNILEDBEN.AC.AT

? Universitit

RSITAT ,,:-_:; Braunschweig NG 4 MU T-SCcHMIDT-UNIVERSITAT

UNIVERSITAT _ o
DRESDEN Universitat der Bundeswehr Hamburg

TECHNISCHE

- RHEINISCH-
UNIVERSITAT _IV_\’EEgJ;fg-(I:ﬁ%HE FRIEDRICH-ALEXANDER
UNIVERSITAT _
SEUUNIISIRLIN 1. hnische Universitat Manchen R oen TULE ERLANGEN-NURNBERG
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