Umformtrends in LS-DYNA und eta/DYNAFORM .
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17:00 Ende
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DYNAmMore — The Company

B Countries and Main Offices
Germany — headquarters in Stuttgart
Sweden — headquarters in LinkOping
Switzerland — headquarters in Zurich
Italy — headquarters in Torino

B Further Offices
Ingolstadt
Dresden
Langlingen (Wolfsburg)

Berlin
Gothenburg

B On-site Offices

Sindelfingen & Unterturkheim (Daimler)

Weissach (Porsche)
Ingolstadt (Audi)
Gothenburg (Volvo)
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DYNAmMore — The People

B Who we are
In total 70 people
Civil and mechanical engineers, mathematicians, computer scientists, ...
The employees are from 13 different countries
The percentage of female staff is above 25 %
The fluctuation of employees is below 2%
The company is financially stable since its foundation




LS-DYNA R7 — The Multiphysics Solver

B No need for co-simulation, as all solvers are included!
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Thermo-Mechanical Coupling .

B Thermo-mechanical forming simulation
Blank is cooled by the die 222231
Different cooling rates possible ::::::z

B Taylored tempering B-Pillar .
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Thermo-Mechanical Coupling .

Thermo-Mechanical Coupling




Computational Fluid Mechanics (CFD) .




EM - Solver .

B EM solver validation

Test cases for validation: T.E.A.M. (Testing Electromagnetic Analysis Methods)

T.E.A.M. 28 : An electrodynamic levitation device [Karl et al., ITE Uni-Stuttgart]
Conducting plate levitating over
two exciting coils
Plate oscillates and progressively
reaches an equilibrium position

max displacement factor=2

LS-DYNA

-E-l 0.5 Tlme 1 - 1:5
iz

Levitating plate
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DYNAmMore — The Products

B Software
LS-DYNA #'a LSTC Livermore Software Technology Corporation
LS-OPT und LS-TASC T
LS-PrePost

eta/DYNAFORM % iD Engineering Technology Associates, Inc

PROFIL years UBECO
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eta/DYNAFORM 5.9.2

Neue Features
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Neue Features in DF 5.9.2 - Ubersicht .

» Warmumformen / Pressharten

» Hydroumformung mit Prozessvorbereitung und
Zwischenglihen

» Rohrbiegen

» Automatische Positionierung

Bild mit freundlicher Genehmigung: Volkswagen AG




eta/DYNAFORM 5.9.2 — Hydroumformung .

FORMABILITY

e

SIMULATION

A\ 4

Hydroumformung mit
Prozessvorbereitung und
Zwischenglihen




Hydroumformung — Prozessvorbereitung .

Modellvorbereitung:

@ \ Ableiten der Mittelflachen eines Volumenmodells

Generate Middle Surface

% \ Ableiten der oberen bzw. unteren Oberflachen

eines Volumenmodells
Separate Surface

v/

Unfold Flange

Flanschauslegung

L Vergrdl3erung von Flanschen

Expand




Hydroumformung — Prozessvorbereitung .

Flanschauslegung:

|

Unfold Flange




Hydroumformung — Prozessvorbereitung .

Flanschauslegung (Geometric Unfold):

|

Unfold Flange

Z

|

Y
ETA/DYNAFORM

X




Hydroumformung — Prozessvorbereitung .

Verschieben der urspriinglichen Flansche in ein neues Part

|

Unfold Flange

Z

|

Y
ETA/DYNAFORM

X




Hydroumformung — Prozessvorbereitung .

Ausblenden der urspriinglichen Flansche

|

Unfold Flange

Z

|

Y
ETA/DYNAFORM
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Hydroumformung — Prozessvorbereitung .

Optionale Methode zur Flanschauslegung (Box Unfold):

Unfolded Radius Surface

Radius Surface




Hydroumformung — Prozessvorbereitung .

Platinenzuschnitt

Werkzeug




Hydroumformung — Prozessvorbereitung .

Erweitern der Flanschkontur

L= e |

Select Part(s)

To Part [EXPAND |

Expand

Extension: |

—;7
Boundary Expand

Maorph Boundary

Flatten Boundary Segment

Fill Boundary

Smaooth Corner




Hydroumformung — Prozessvorbereitung .

Fullen der Flanschkontur

Select Part(s)

To F'artlEKPAND |

Extension:

Boundary Expand

Maorph Boundary

Flatten Boundary Segment
Fill Boundary

e —
Smaooth Corner




Hydroumformung — Vorgehensweise .

1. Ausformen des Bauteils

Hydroformung
STEP1 TIME: 0.000000

FLD, middle layer CRACK

RISK
OF CRACK

SAFE

WRINKLE
TENDENCY

WRINKLE

SEVERE
WRINKLE

INSUFFICIENT
STRETCH

ETA/POST

. Umforminfotag Attendorn, 12. Marz 2014 rDYNA 23

NMIORE



Hydroumformung — Vorgehensweise

2. Simulation bis zur FLD:

Hydroformun, i
STEP1 TIME: 0.000000
FLD, middle layer CRACK

RISK
OF CRACK

SAFE

WRINKLE
TENDENCY

WRINKLE

SEVERE
WRINKLE

INSUFFICIENT
STRETCH

PART: BLK
1.00

LIR:)

0.60

0.40

0.20

0.00
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Hydroumformung — Vorgehensweise

3. Zwischenglihen und Fertigformen:

Hytdroformung
STEP1 TIME:  0.000000
FLD, middle layer

PART: P0O00DDD3

ETA/POST
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Hydroumformung — Vorgehensweise

Prozesskette:

Preview Job

1Qmealing| 20 Fertigfor. | +
o ATorormen <FORM> ¥ Acive  Delete | New..

General| EIanK|TO0Is| Drawbeads | Prncess| Control‘

drawing

— Current step Sheet Forming
Mame:  10_ |drawing W Hy Setup Din

. 20 Jertigfor.

— Tool control e. [f15.annealing:

Tools Action & Value -
Stage: |15 =ANML= v Active Delef’ .
matrize | Stationary » Sheet Forming
blechhal. |Force ﬂ |1e+00? |Constantj -|'| General | E|ﬂ”k| PFDCESS| Setup Display Preview Job

Annealing a( \
— 10.Vorforme. | 15.anneafing || 20.Fertigfor.
ATATDOIEE] Annealing coefficient: 1.0 | g" g
Pressure:  Variable P ||Above w Mask: Partia | Stage: |20 i v Active Delete | Mew..

r— Duration General | Ellank| T00|s| Drawbeads | Process| Contro||

Type: |Time - F———=—=— Current step
drawing

Time: [0.05 Mame:  20_ |drawing

MNew — D3plot — Tool contral

Delete |T0ta| number =100 Edit Tools Action & Value
binder Stationary =
SPCs(0)

— Hydro mech

Summary... Pressure:  Variable P [ Above w Mask: Entire

— Duration

Type: |Time -

Time: (0.01

— D3plot

Summary... X "
Mew |L|st from end (1,3,5,10,15,20,25 35 45 55,75,100,  Edit...
) Delete

SPCs(0)

Summary... |
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Hydroumformung — Annealing

Job Submitter:

e

35 Job Submitter 2013 R1

Solver:

|C:\Users\p eteriDownloads\LS-DYMNAWs-dyna_smp_s_RG612_winxG4_ifort101.exe
|C:\Users\p eterDownloads\LS-DYNAWs-dyna_smp_d_RG612_winx64_ifort101.exe

LS-DYNA (3)
DYNA (D
UTILITYBATCH
MSTEP

}m loads\ETAIDF5.9.2\Dynaform592_x64_test 20140225\Dynaform592_x64_test 20140225\UtilityBatch.exe ...
hD ownloads\ETA\DFS.9.2\Dynaform592_x64_test_20140225\Dynaform592_x64_test_20140225\MStep.exe ..

e
SEIRE

L5-DYNA Control Parameter:

Memaory 4000 MB [ Auto
Mo. of CPUs (ncpu=) |4

Pause between Jobs |2 Sec

| e Pnloads\ETA\DFS.Q.Q\Dynaform592_x84_test_20‘140225\Dynaform592_x84_test_20140225\DEMS_SC.EXE . | MPP Mot use MPP |
= | B K all | + | prd|EXd | Ea| RS g SubmitJobs
Job Name In Folder | Salver | Mstages [ Memory Status | Message Summary [ IForce| OtherParam [4]
looc.dyn C:\Users\peter\DOCUME~1\UMFOF<|LS-DTN'—. 3) ﬂ Yes 4 Finished View... View... I
byy.dyn C:\Users\petenDDCUME~1\UMFDF=| LS-DYMA ﬂ Yes Finished WView... View... [
Fzz dyn C:\Users\petenDDCUME~11UMFDF=|LS-D'fH'—. ﬂ Yes.. Finished View... WView... [
bz dyn C:\Users\petenD0[:UME~11UMFDF:|LS-DTH'—. ﬂ Yes.. Finished View... WView... [
zon | B oo (HOONNETETERN e || ver M [
4
Kl [

" Group1

Command ‘Currentjob is a multi-stage job, Please view details in the Multiple Stages dialog.
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eta/DYNAFORM 5.9.2 — Rohrbiegen

P

L

Tube Rotary

N

Bending

4

Rohrbiegen
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New Features of Tube Bending

« Calculate the tube (product) center line;

« Generate the bending process automatically;
« Allow the user to edit the bending process;

* Preview the tube bending process;

* Preview the tools movement.

Peri. 206.08

Drag the section




=
Edit the Tube Center Line =

Edit the center line with Curve Editor.

Geumetryl Bending I Tools I

— Geometry

Define.. |Midde -
— Centerline H - O‘ O

""" Calculate - Edit | Swap — Point Position
| | X Y Z
|-5n2.23 |ﬂ.nu |~u.uu

— Free Curve
mc|-533.93 R

d;r_|4.14 Ang: |

dz|u.u1 Len:|
< Unlock # 3nap

< Straight < Cunve

Add Pt | Remaove Pt

Edit Tangent Direction

Modify W-Axis

Offset

OK
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GUI of Rotary Bending

Genmetn.r| Bending | Tools |
;,3_*. A, . .
. - ———————> lllustration of Tube Bending
— Bending Para.
NO.| Feed(S) | Rotate(A) | Radius(R) | Bend(B) —————> Process of Tube Bending
1 |100.00 0.00 &0.00 &0.00
2 |150.00 0.00 90.00 50.00
3 |200.00 0.00 0.00 0.00
Add Insert Delete Delete All Operation Of Tube Bending
D ————
Edit... Preview... Import... Export...
— Tube Para.
Quter diameter: |?[J.[][J Thickness: |2.[J[]
Full length: |EBD.DD Element size: |E.DD S Tube Parameters
Create Delete

oK




GUI of Rotary Bending

New Rotary Bending
Geometry| Bending | Tools|
o Sw A,
4 &
— Bending Para.
2 |64.83 0.80 300.00 319 ﬂ
3 |87.858 157.64 100.00 108.33
4 112528 -81.55 100.00 19.64
5 151.81 -7.81 100.00 4.09
6 |257.27 5.02 100.00 16.98
7 |46.69 0.04 150.00 5.29 ﬂ
add | mset | Detete | Deleten |
Edt. | Preview.. | impot. | Export. |
— Tube Para.
QOuter diameter: [96.79 Thickness: |1.00
Full length: 257347 | Element size: |6.00
Create Delete

OK Cancel
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il GUI of Rotary Bending

¥ Bend die Gap: (0.10

v Clamp die 291.86 Gap: |0.10 )
Coiinset  Lengi[oiso | Gapfoio Parameters for Tools of Tube Rotary Bending
v Pressure die  Length: [291.86 Gap: |0.10

W Wiper die Length: [201.86 | Gap:[0.10

v Mandrel assembly Gap: |0.60

Ball number:
Ball width: | 10.00

Shatft length: [291.86

RERNS

Ball interval: (10.00
Gap of ball: [0.70

v Push Assist

Create Delete

QK Cancel




T ——
— B
Setup Definition

* The tube blank, tools and process are generated automatically;
* The user can change the tube blank material, tool process control and other parameters.

Rotary Bending

Setup  Preview Job

| Control |

bending1 g

bending1
bending2
bending3 — Transformation

bending4 Feed(S): |523.91 1
bendings Rotate(A): IU .0 v

. o
bendingé Bend(B): |30.81 03 “.J_'

bending? — Tool control
bendingd bend die IAnguIarveIocitle |500.0 IConstantlI
bendingd pressure di. [Force(radial) ] [34306.0  [Constant ]

IVeIocity{Iongitu R4 |1309.0 IConstant R4

wiper die IStah'ona.ry vl

push assist IVeIocity ll |1309.0 IConstantLI
mandrel I Stationary - l
— D3plot

Total frames: |20
Mew
Delete |  sPcs) | Tool a.ssign...l

Exit




eta/DYNAFORM 5.9.2 — Auto Positioning .

4 )

FORMABILITY

—~

SIMULATION

& )

Automatische
Positionierung




eta/DYNAFORM 5.9.2 — Auto Positioning .

Bisher: s D\
FORMABILITY
il D T Ereview  JobD
— SIMULATION
4 >

10.forming | 20 farming2 | 30.trimming |E35.springba.

springback

General| Ellank| Tnnl5| F'rncess| Dnntrn||

Manuelle Positionierung der Werkzeuge der
Folgestufe an das Ergebnis der Vorstufe




eta/DYNAFORM 5.9.2 — Auto Positioning .

Neu in DF 5.9.2: e ™
FORMABILITY
- ~, ﬂ
Setup  Display Preview Job SIMULATION
\ >

| 10.forming? *

Stage: [10  [forming? <FORM= ¥ Active  Delete]| New..

General| Ellank| Tnnls| Drawbead3| F'rm:ess| Dnntrnl|
|

Automatisches Einlegen der Platine mit
Positionierung der Werkzeuge

Gravity load
|7 v Gravity load before forming




eta/DYNAFORM 5.9.2 — Auto Positioning .

Neu in DF 5.9.2: ' D
'FORMABILITY
Setup Display Preview Job SIMULATION
\u >
10 forming1 || 20.forming +

StageWR20 | [formi =FORM= ¥ Active  iDeletei| New...

General| Blan unls| Drawbeads| Prncess| Control |

Automatische
- Weitergabe der Ergebnisse
—> Positionierung der Werkzeuge der Folgestufe




eta/DYNAFORM 5.9.2 — Auto Positioning .

Neu in DF 5.9.2: ' D
FORMABILITY
Setup Display Preview Job SIMULATION
o J
10.forming | 20 farming2 [ 30.frimming +
stagellie0  ftrim <T ¥ Active  :Delete!| New..
General|Ean rocess nnrn||
|
Automatische

- Weitergabe der Ergebnisse
—> Positionierung der Werkzeuge der Folgestufe




eta/DYNAFORM 5.9.2 — Auto Positioning .

Neu in DF 5.9.2: ' D
FORMABILITY
Setup Display Preview Job SIMULATION
o J
10.forming | 2[].fnrming2| 30.trimming |E35.springba. +
Stage@lis |spri =3 [ty e Celete | MNew..
GeneraI|Ean unls|F‘rncess Control L
|
Automatische

- Weitergabe der Ergebnisse
—> Positionierung der Werkzeuge der Folgestufe




eta/DYNAFORM 5.9.2 — Auto Positioning .

Setup Display Preview Job

10.0P | 20.0P2

Stage: [20  [OP2 <FORM=

|
v Active Delete | Mew...

General | Ellank| Tnu|5| Drawbeads | Process | Contral |

— Current tool
die
Mame:  20_ |binder
punch
binder — Geometry
0 | BnDEROZ 24 | ¥ Show |
Position: [0.0 {0.0  [0.0
— Waorking direction
Direction: |+Z Movement: (0.0
— Contact
Offset. |:II.:II |<r-l-3ne> ﬂ
New Frictional coef: [0.125 steeistd |  Advanced..

Delete o
Association

DFE Assign [ Contact

[~ Springs
Positioning...

10

Summary.

Ezxit

~

rosonns

— Blank

4 )
FORMABILITY

SIMULATION

Position: |-326.0 0. Dn:|punch ﬂ

— Tools

Name Maovement On

die 0.0 [Blank ]|
punch .

binder ﬂ|<l‘\lone> ﬂ
pad 359.0 ﬂ

— Preference

Gap between blank and tool: |00 ¥ Default

Gap between tools: 0.0

[ In the normal direction of
v Round off v Auto position

\/

0K | Cancel

N J




eta/DYNAFORM 5.9.2 — Auto Positioning .

4 )
FORMABILITY

ﬁ

\SIWLATION \)

£ 48

iddle r

mi untl
GE 3 LOCAL STEP
EP22 TIME:  0.06] CRACK
FLD, mi layes
c



modell_autoposition/testz/zzz.idx

_ -

LS-DYNA Forum 2014
6. - 8. Oktober 2014, Bamberg
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TRIMMINGS / UNTITLED
STAGE 9 LOCAL STEP 1
STEPO TIME: 0.008001

X

=

ETA/ROST
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