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Some 1deas about simulation

Avallability of reliable data (material, frictiomhysical
properties)

Designing of cold forming process

(process and tool design)

Avoiding of failures

- cracking of the part (in two pieces)
- failure of a punch

- folding at the part

- pre-stressing-system design

Prediction of microstructure
3D or 2D ? What is the right choice?
Administration of data
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Some ideas about simulation

Nimonic 901 - Strain rate, 1

e Correct material data

Yield-Stress-Strain curve

Quality
Source
Documentation
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-= o Correct material data
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Some ideas about simulation

boundary conditions

Correct friction and
temperature?

Influence on
- correct material flow
- correct load

u=0.05, temp.= 25° C
pre-drawing
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Some ideas about simulation

NEE

e boundary conditions

Adaptation of friction and
temperature

Influence on
- correct material flow
- correct load

u=0.05, temp.= 80°C, pre-
drawing
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Some ideas about ssimulation

* Design of a cold
forming process

Simulation of an
extrusion

Material flow

CPm
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Zz-form V2.87= (2D AXISYMMETR.)

Some ideas about ssimulation

LIC.NO. ORIG36 26.01.2004 23.47

Info:

e Design of a cold
forming process

Simulation of an
extrusion

Material flow

CPm
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* Design of a cold
forming process

Simulation of an
extrusion
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Some ideas about ssimulation

* Design of a cold
forming process

Tool design

Stress in the die
without pre-stressing

CPm




8th International Forging Conference/Brasil

Some ideas about smulation.....
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* Design of a cold
forming process

Tool design
Design of a
multi-ring pre-
stressing-system
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Wi - Design of a cold
forming process

Tool design
Design of a
o multi-ring pre-
B Stressing-system

CPm
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Some ideas about simulation

“1* Avoiding of
failures

Production of a spark
plug
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Some ideas about simulation

= * Avoiding of failures

Production of a spark plug

Cracking of the part (in
two pieces) because
of wrong adjustment
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Some ideas about simulation

= * Avoiding of
B failures

Production of a spark
plug

Correct adjustment__.
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Some ideas about simulation

e Avoiding of
fallures

Failure of a punch

Bad pre-form design
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e Avoiding of
fallures

Failure of a punch

Bad pre-form design
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Some ideas about smulation.....

e Avoiding of
fallures

Failure of a punch

Bad pre-form design




8th International Forging Conference/Brasl|

(Scroll: arrow eys)

Some ideas about ssmulation.....

e Avoiding of
fallures
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(Scroll arow eys)

Some ideas about ssmulation.....

e Avoiding of
IEUBIES

-faltele.fin

olding at the part
M Surface

e Generation
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. e+ Avoiding of
failures

Generation of a fold

Y-coordinate

T T T
-4 =2 0 2

¥-coordinate in mm




nternational Forging Conference/Brasil

26.01.2004 23.44

Some ideas about ssimulation

e Avoiding of
ENIES

Splitting of a die due
to high stresses

CPm
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Some ideas about simulation

e Avoiding of
fallures

Splitting of a die due
to high stresses
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Some ideas about ssimulation
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Some ideas about simulation

e Avoiding of
fallures
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Some ideas about simulation

e Prediction of
microstructure

Correct consideration of
boundary conditions:
Temperature
Machine
\YEIEEY

CPm
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Some ideas about smulation.....

e Prediction of
microstructure

Correct consideration of
La L _ boundary conditions:
= — Temperature
| YEWIE
\YEIEEY

EITLINIEN

PROTOKOLL

CP
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Some ideas about simulation

_ e Prediction of
Daisi Pre Grafk  Fun A _ l— - E— m iC rOStru Ctu re

Correct consideration of
boundary conditions:
- Temperature
- Machine
- Material

CPm
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e Prediction of
microstructure

Correct consideration of
boundary conditions:
- Temperature
- Machine
- Material

CPm
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e Some ideas about simulation.

r—

INFO1: multi

mutterlyll.fin

the right choice?

e

Iemsmsmmn Production of a nut

ut - multi
T 400 { 400!
mitt

Automatic simulation of the
multi-station process
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in mo
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« 3D or 2D ? What s
the right choice?

Production of a nut

Tooling model in 3D
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finite-element mesh (zomplete)

Some ideas about smulation.....
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eesytom )

generalised plastic strain

e 3D or 2D ? What s
the right choice?

Production of a nut

-form V2.87x (2D-AXIAL-SYMM. ) LIZ.NR. ORIC 30.01.2004 10.
Nut - multi station Info: 1. station
INKR. 100) WERKZ. 1: 14.95

Interpretation in cross sectio

inate in mm

2D-3D

5 0 5

X-Koordinate in mm
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Some ideas about ssimulation

e 3D or 2D ? What is
the right choice?

Production of a nut

2D Interpretation of strain

CPm
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Some ideas about simulation

e 3D or 2D ? What Is
the right choice?

Production of a nut

3D interpretation of strain in cross
sections
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Some ideas about simulation

« 3D or 2D ? What s
the right choice?

Production of a nut

3D interpretation of strain in cross
sections
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e 3D or 2D ? What Is
the right choice?

Production of a nut

3 D interpretation of strain on
the surface
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Some ideas about simulation

« 3D or 2D ? What s
the right choice?

Production of a nut

3 D geometry
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e 3D or 2D ? What Is
the right choice?

Production of a nut

3 D geometry in simulation
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further 3D —r
applications

bulk strain

)

generalised strain
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= e BsSirther 3D
applications

-
=

Volurme finite-element mesh (complete)
)
FE Mesh:
30348.3

WP Mesh:
182090

gl eesy - form

Shade Fes:
High

Shade Res:
High

ol

Y
&
.

P




8th International Forging Conference/Brasl|

Some ideas about smulation.....

crosoft Excel - eesy-Archive

 Administration of data
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sleeve_stainless_de ‘

- 3

cone_shaft-1e
-

kin1dile

axle-a-11e

axle-a-21e

axle-a-31e

ale-a-4le

hotforge-1h11e

ustﬂ Endzustand

Datum

Kaommentar / Bewertung

Wyerkstoff

Steuerdaten

weitere Angaben

I

2001-09-05

IMF O
IMNFO2
Art der Rechnung
mechanisch

Cone Shatt

-thermisch -

Hammer Forging {17 hlows)

2 4668, MICr 18 NbMo,
800-1150 [°CJ, 04-10
[Tizec], () CPM-
MO

Hammerschmieden mit
Gesenkauffederung
Schlaege: 17,
Anfangsenerdie;

Ausgangsgeometrie:
Curchmesser: 203,2
rmrn; Hohe: 330,0 mrm;
Ausnangstemnoeratur dvor |

|

2001-09-06

IMF O
IMNFO2
Artder Rechnung - mechanisch

0-c

17033, 24 Cr4, 20-300
[°C1, 04-10 [1sed],
&) CPM-MDZ

Kurbelpresse

max Hub: 0.508000+03
mrm

Anzahl Huebe:

keine

\

2001-09-06

Umugebunostemperatur
IMF O

INFO2
Artder Rechnung - mechanisch

a0.tc

1.4567, X3 CrNiCu18
g, 20-300 [*C], 0.1-10
[isec] (&) CPM-

Kurbelpresse

max Hub: 0.110000+03
mrm

Anzahl Huehe:

Ausgangsgeometrie
(vorsture):

Durchmesser: 7,8 mm,
Hidhe 7.75 mm

\

2001-09-06

Umaehunostemperatur
IMFO1; Axle

INFOZ: 4 station operation
Artder Rechnung - mechanisch
Umnoehunostemperatur. 25.°C

M

11172, ©y 35, 25-300
[°Cl, 0.1-10 [1iser]

() CPM-MDZ

Kurbelpresse

max Hub: 0.371000+03
mrm

Anzahl Huehe

Abschnitt
Durchrnesser: 38,0 mrm
Lénge: 2245 mm

|

2001-09-06

IMFO1: Axle

INFOZ: 4 station operation
Artder Rechnung - mechanisch
Urmndebungstempearatur 25 *C

1.1172, Cg 35, 25-300
[*C], 0.1-10 [1/zeg]
() CPM-MDZ

Kurbelpresse

max Hub: 0.371000+03
mrm

Anzahl Huehe:

siehe axle-a-11e

I

2001-09-06

IMFO1: Axle

IMFOZ: 4 station operation
Artder Rechnung - mechanisch
Urmndgebungstemperatur. 26.°C

11172, Cg 35, 25-300
[*C], 0.1-10 [Tisec]
) CPM-MDZ

Kurbelpresse

max Hub: 0.371000+03
mm

Anzahl Huebe:

siehe axle-a-11e

l

2001-09-06

INFO1: Axle

INFO2: 4 station operation
Artder Rechnung - mechanisch
Urngebungstemperatur. 25.°C

11172, ©g 35, 25-300
¢l 0.1-10 [1isec]
{c) CPM-MDZ

kurbelpresse

max Hub: 0.371000+03
mm

Anzahl Huesbe:

siehe axle-a-11e

Lo

2001-07-149

IMFO1: Hot forging
IMFO2:  T=1100°C, const.

Artder Rechnung - mechanisch
Umaebungstemperatur. 50°C

unhekanntes
Testmaterial bei 1100
["c]

Kurhelpresse

max Huh: 0.200000+03
mm

Anzahl Huahe:

keine weiteren Angaben.

18
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