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Outline of Talk

e Current status of LS-PrePost and the
different releases

* New GUI of LS-Prepost 3.x/4.0

* New graphics rendering in 4.0

» Other New Features in LS-PrePost 3.2/4.0
» Current and future developments

« Summary and Conclusion




Version 3.2

« |s the current release of Isprepost

- Still support the old interface (version 2.4)
users can toggle between old interface and
new interface by F11 function key

 Tools to help users to transition from old to
new interface

« Support Linux 64-bit systems, Windows 32bit
and 64bits, Apple Mac OSX

« Continue to improve in stability, robustness
and features

 Download:
http://ftp.Istc.com/anonymous/outgoing/Isprepost/3.2




Beta Version 4.0

« Version 4.0 uses new rendering technique to
render the finite element model results in many
times faster than the older versions of LS-
PrePost

* Inits final testing stage before formal release In
mid-November, 2012

* Requires graphics cards that support openGL
version 3.3 and higher

 Enter CNTL-L twice before loading data to
disable new fast rendering

 Download:
http://ftp.Istc.com/anonymous/outgoing/Isprepost/4.0




*21 LS-PrePost 3.2/4.0 GUI &+

g QI ol |
% % = — - Ereil_;ijt surf

[View | Geometry FEM Application Settings Help

IEE;J ﬂ Full Screen (Esc to Exit)

:'1’5-]._'_}__ Background 3
4\"'—;] @ Geometry Shade 3
Element Shade »

= v All Elements
v All Geometry
Ref Geometry 3

v Curves
v Surfaces
Grid

e

 H O[] e

5
% v Points
=5

Toolbar » | v Right Toolbar
Local Axes Text (Right)
Bearn Prism @ Icon (Right)

Text and Icon (Right)

v Smooth Fringe Color
Keep Zout Orientation v
Show Deleted Nodes
Show Deleted Elements @ Icon (Bottom)

v Results On Screen I:E Text and Icon (Bottom)

Smooth Shade Extra Toolbar
V|| e Toolbar Font 4
Show Mid Side Hodes I

. Toolbar without Toolbar with text

text /

ﬂ%@.@%@@ T EERAE] LyEIE@Qed » kW

iy - L
s & Livermore Sdﬂware
S ? i)y Technology Corp.

DHeBYDT




- 40 (eca) - oMy 20120808 64 FABl, modeODB-1OMABpiot | - — =t )

[ File Misc. View Geometry FEM Application Settings  Help.

| oo e

- Old to new interface
guides users to the
icons in the new
interface

[T TN Guideto New Ul ==X

i

. [ Follow ][ Splitw ][ Partide ]

Settings | Help | [ owpst || T || et |

Documentation [ amo |[ et || mo |

Tutorial [ splane || settng | sate |

= | [ Range ][ Vector ][ Measure ]

z ) =N . Old t [ And || mdent ][ ascn |

2281 framelsec Release Motes } ::;:p ﬁ H;wv ﬁ :z:: {
B -V, |[Dw GICK 1o % ar or

| 7 s e )ﬁ Check for Update [ —_ ][ Blank ][ SelPar ]

About LS-PrePost 1f2fsf4fs]e]7]n]

_

I L5-PrePost 40 (Bet) - 14Miay2012(0508) 64bi FAbia_models\ODB-A0M\d3plot —

|[ File Misc. Toggle Background Applications SettingsHelp.

Function ke
F11

Switch
between the
old and new

[rn ] e =
| o [ m =
[Dsc Last me 1 [“ltoop s [0 Tme 0 Bull —
No.of —
- | <« | = | » | o | + | n|~> = e ohm Cw sy
o O 1 ¥ Done | an | wone [hev
S oS S e 5 ] e o=

o Technology Corp.



LS-PrePost 3.2/4.0 GUI
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LS-PrePost 3.2/4.0 GUI

All LS-Dyna data entity operation from
old interface Page 5 are consolid
Into one single tree

Each data entity will has its own
Interface in this area
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LS-PrePost 3.2/4.0 GUI
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« Semi transparent view control

— Can be moved to any position on the graphics windows

— Can be changed to smaller size

— Beside the regular 6 views, there are iso view and cutting plane control
« Semi transparent animation control

— Can be moved to any position on the graphics windows

— Small foot print compare to the Animation dialog
« Both controls can be turned on and off in the “Display Options” icon
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Cutting plane Drag arrow or slider bar to

control icon move the cutting plane

View Control

Animation control




Configuration and Setup

« Starting from LS-PrePost version 3.2, each
version has its only setting and configuration
directory

 The LS-PrePost configuration file resides in the
following directory:

* Windows: %AppData%\LSTC\LS-PrePost4.0
 Linux: SHOME/LSTC/LS-PrePost4.0

* The directory contains configuration, last touch
information, and recent files history




New Graphics Rendering in version 4.0

« Taken from a visualization research project at UCSD that
was funded by Honda R&D North America (Ed Helwig)

 Part based data structure — more efficient data
organization

« VBO — Vertex Buffer Objects reduce data
communication between CPU and GPU

 GLSL — OpenGL Shading Language to compute polygon
normal on GPU, no need to compute normal in CPU and
to store it in main memory

« Viewport Culling — any part not within the viewport will
not be rendered

« Sub-Part — divide a very large part into sub-part to utilize
viewport culling
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New Rendering Performance

« 5.65million elements (4.29m Shells, 1.36m
solids, some beams, 1680 parts), 59 states

« On HP Z800 8-core, with Nvidia Quadro 6000,
timing in frames/sec

Old New
Static Rendering | 2.1 30.4
Animation 18t 1.3 14.2
loop
Avg. Animation 2 1 16.5
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New Rendering Performance

« 10.65million elements (8.44m Shells, 2.21m solids, 5223
beams, 816 parts), 49 states

« Spot weld beam was drawn as circle
 On HP Z800 8-core, with Nvidia Quadro 6000, timing in

frames/sec
Old New Speed up
Static Rendering | 1.2 22.1 18
Animation 1stloop | 0.4 10.2
Avg Animation | 1,25 10.5 8.4
loop




User group and Online Documentation

« User Group — more than 2200 members as of May, 2012
— http://groups.google.com/group/Is-prepost

« Documentation and tutorials can be accessed from the
pull down HELP menu
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Annotation - Add annotations to a model.

Split Window - Split graphics region into mmulti-view.
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=
wn
—
@]
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Other new features and improvements in
LS-PrePost3.2/4.0
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Batch mode Operation — (-nographics)

« Batch mode operation with full graphics
capability using LS-Prepost

* Run Isprepost 3.2 with command file and use
-nographics

« Works very well on PC/Windows platforms

« Has limitations on Linux platforms:

— Machine to run Isprepost with —nographics must have
OpenGL and X capability

— Local machine that remote logs into to the remote
machine also must have OpenGL and X capability

— |f the above conditions not met, use the Linux virtual
frame buffer (Xvfb) for batch mode:

o Xvfb :2 -screen 0 1074x800x24
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LS-PREPOST Features for LS-980

« Support for Multi-physics keywords:
*CESE, *ICFD and *EM

» Multi-physics keyword files can be
displayed and edited

* Models can be a mixture of Multi-physics
and Mechanical meshes

» |[CFD modeling can be 2D or 3D with
mesh adaption (re-meshing)

« Support for ICFD LevelSet functions




LS-PREPOST Features for LS-980

» |.S-980 output is an extension to the
standard d3plot. LS-PrePost recognized
that Multi-Solver output data is presented
in the files and is flagged to read the data
according to which Multi-physics is found.

» Each solver has a different format and
different output variables. These can be
scalar or vector quantities

[P D STC
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LS-PREPOST Features for LS-980

 Qutput fringes are available via the Fcomp
menu and Extend button. If the model
contains mechanical parts the standard
buttons are used like Stress, Ndv, efc.

« Streamline for Multi-Solver vectors via the
Trace menu and the Streamline button.

» Section plane vectors.
» Stochastic particles.




Fringe plots as Iso-surface

Eile Misc. Toggle Background Applications Settings Help

3.833e+01
1.916e+01 _
0.000e+00 _

| Title “ Off || Tims || Triad || Beolr ||Unode || Frin || 1sos || Leon || Acen || Zin || +10 || Rx | Deon | | Top || Front || Right || Redw || Home |

Follow | Splitw || Particle |
| Cutput || Trace “ XY Plot |

|

| Tiace |

| Anno || Light || FLD |
| SPlane || Setting || State |
[ Range || “Wector || Measur |
[ Find | 1dent || ascn |
|_ Fcamp || History || Wiews |
| Appear || Color “ Model |
| Group || Blank || SelPar |

— Frlnge Component

| Stress |

™ Nav |

(anuii]

(siming

s |

imin |

[Green |

 sigans]

| S.Rate | all
Residu | [ I T~ |
|7T| | Magnitude = |
—— | Density

| Beam |
Fluid_“elocity

| Extend |
| Total energy
|LSPLOT| Temperature

| Hide || Shad |[ view |[ wire || Feat |[ Edae |[ Grid || Mesh |[ Shrn |[ Peen |[ Zouwt || & |[ cip |[ A

2
m
o
B
3
m
w
3]
2
L
o
=
Y
=
3
ksl
1]
w
B,

[ User l Fressure

[ BDC First 1 Last 31 Inc 1 Loop SF Time 0.000999814 ]

lForming | “articity

| Apply | Enthalpy
|Frir1 3| Entropy

|E| O Ev | Done

i P sawer o

|7 Max 3|

quat 0.632637 0.052287 0.017159 0.772490;

- quat 0.641034 0.058410 0.103691 0.758230;

-~
|

| Glob 2 |

EDispIay model in feature lines mode



Streamlines of velocity
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Section plane velocity vectors
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Iso-surface, s-plane vectors, and streamlines
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Stochastic particle fringe and velocity vector

Eile Misc. Yiew Geometry FEM Application Settings Help

- | BITELE |_CESE CFD element fost g

) I i ] Stochastic particles L
e+ v o
e o
Strain ] ="
—— -
I Misc | E ‘E:J‘
I Infin ] -ﬁ =
I Green | f‘% EIB
[Almans ] &
I S Rate | '&&?
| Residu | %
| FLo | %
tv
| Extend |
|Forming |

(I | > |
i LSPLOT| ' B

| User | | Particle size
Animate x | Apply | Particle velocity
[] Eigen SF: Rl | o/ticle temperatur
| Frin 3 |

| # of child particles

First: [ 1 ]Last: [ Ellnc: [ 1 lTime:

_ State: | Max 3|
% @ @ Ea @ @ @ §°f|§|@ Q [ Animate 4 < I P 4 > | Loop @ AL |m|,:§”z|

[= S (i F
[Mesh On/off o

| Done



CESE with stochastic particles, fringe by
size with velocity vectors
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Levelset surface is invoked in the SelPar menu
only if the data is in the d3plot, and can be
manipulated like a part.
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Fuel Tank Fluid Surface shown by Levelset part.
Levelset can be fringed with CFD variables, and

ALSTC
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with velocity vectors on the surface
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New XYPLOT layout

 New XY plot interface allows xy plots

Global Part
@) Modal R Sodal

= = to be drawn to main graphics
= -l  windows, or to a separate page with

Z-coordinate

Total Coordinate
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"2 10
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multiple plots per page

Select “Popup” for the old XY plot interface

elect “Main” to activate new XY plot interface

“New” button will plot the xy data in the new port, if
the page is full, then new page will be created
automatically

In the bottom toolbar, this
_/ icon to activate page control
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STEERING WHEEL MODEL WITH PACKED 18-FOL
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New Movie Formats

===

» .gif — Graphics Interchange Format

Format | WMVAMY -
e .avi— Audio Video Interlaced g L'EE[?F.IEG
ize | MOV/MPEG4
. wmv — Windows Media Video sl —
640x4E AVI24BTT
« .mov — Apple Quick Time Movie Frames, i s
3.0
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Fringing by Script

: | Thickness Strain -
| Farming

* In the fringe expression interface, ) 7
use script (a programming code) | = ﬁ
iInstead of an expression '4 =

« Assign components to variables o

« User writes the script (code) to ‘e ‘
perform whatever data manipulation || fzemw.

Expression:

| Seript

SingkE Time Step

to get final result

| Fringe || Done |

Check this box
for using script || [ Done
Enter script file -
name here or use
file browser




Fringing by Script

« Example of the script, it is a formatted ascii file

[Thi::kness Strain T]

/* a = some stress value b = %ThicknessReduction */ LSPLOT ,Plck
define: |—|Th'ck' =
Float MyExpressFunc(Float a, Float b) mtpt—
{ intpt 3
Float ret = 0.0;
ifla<0&&b>0.2) Gob v
{ 3 0 a=von mises siress
ret = 3.0; .
lelse if (a >= 0 && a < 0.05 && b > 0.22)
{
ret = 2.0; Expression:
lelse if (a >= 0.05 && b > 0.25) @] 5cript
{ [ single Time Step
ret =1 0, [ Fringe ” Done ]
}
return ret;




Model Chaining

To chain multiple sets of post-processing
result into one continuous animation

Read in as many d3plot file sets as need to
be chained, each will be a separated model

Set drawing primitives like transparency,
drawing mode, etc. for each individual model

Go to Post->ChaiMd, select the model from
the list and click Apply

After selecting all models, click “Chain” to
apply chaining, then animate

This is not a new feature, but was not
introduced in the past

T
racs EI eTol

5131:&
Post

F‘artlde L \

% Fa‘mrl

CGrid
ChaiMd

| e

Chain Madels [

Available Model List:

3LS5DYMA keyword deck by LS-Pre
4-dilipdemod (UNIT: kg-mm-ms-+) ¢
S-dilipdemod (UNIT: kg-mm-ms-+)

Selected Model List:

115-DYNA keyword deck by LS-Pre
2150YMA keyword deck by L5Pre

[ Apply J[ Remove H Rem All ]

TDEI Cwerall Smtes
36

Starting State: 1
Ending State: 44

Increment: 1




Model Compare for Post- Processmg

« Read in 2 sets of d3plot files
« Model should be similar

« (Go to Post->MSelect, and select 1st
and 2"d model for comparison

» Click “Compare” and wait for the

data processing (will take time
depends on model size)

« Compare will show different data in
the following categories:
— Summary
— Gilobal
— Displacement
— Stress
— Strain
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Model Compare for Post-Processing

Summary — basic model information
Global — global energy results

Displacement — the 3 global min/max
values of displacement with node IDs

Stress — the six global min/max stress
values with element IDs

Strain — the size global min/max
strain values with element IDs

pra I'T- Ls TC

A Livermore Software
Technology Corp.

| Summary | Global | Displacement | stress | strain | Misc |

Model-1 Model-2
Max time |0.149100 0.149100
No.ofstates N I

Total No. of nodes 167806 167806
Tﬂtal.ﬂa..nf parl‘s ;50 50
Mo. of beam parts _EI 0

No. of shell parts |50 50

No. of solid parts 0 0

No.of tshellparts |0 0

No. pfs_ph parts o} 0
Mo. of beam elems |2 i

No. of shell elems _16 7447 167447

No. of solid elems fD 0
No. of tshell elems |2 o

No. of sph elems |a ]

Extent minx

catent move SASEASIEON ORI
Extent miny -193675.000000 |-193675.000000
Extent maxy .ZIQDTS.DDDDDD 219075.000000

Extent minz .-BSDUD.UDDDDD -86000.000000

state 3:time 0.009100 -
state 4:time 0.019100
state S:time 0.029100

state 6:time 0.039100
state 7:time 0,049100 |
state 8:time 0.059100

state 9:time 0.069100

state 10:time 0.079100
state 11:time 0.089100 7

Estahe 3:time 0,019100
| state 4:time 0,029100
| state 5:time 0.033100
mf: 6:fime 0.049100

| | state 7:time 0.059100
| state 8:time 0,069100
| state S:time 0.079100
|state 10:time: 0.082100
| state 11:time 0.099100

-

Extent maxz 142600.000000 | 142600.000000
Deleted elems o 0
No. global variables |35 356
Nvad o 0
Nv3d | o
State Information
Model1 Model2

I|[ vpdate |

| Done




D3plot Maodels Com

Summary | Global |

x-displacement min

w-displacement max

y-displacement min

y-displacement max

z-displacement min

z-displacement max

Displacement value compare table

—
D3plot Models Com

Model-1(Value) | Model-1({Part) Model-1{Item)

Moolo2

| SUMmMEry I Global | Displacement | Stress

Displacement | Stress |5train |Misc -
Model-2(Value) | Model-2(Part) | Model-2(Item)

e e e e e

M157713
M72301
M38071
M11957
M350
M32235

Strain I Misc

Model-1(Value) | Model-1{Part) Model-1{Item) Model-2(Value) | Model-2(Part) | Model-2(Item)

x-skress min

x-stress max

y-stress min

y-stress max

Z-stress min

z-stress max

xy-stress min

xy-stress max

yz-stress min

yZ-stress max

zx-stress min

Zx-stress max

von mises stress min

von mises stress max

N | STC

S Livermore Software
G¥@ery Technology Corp.
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32
29
32
29
29
32
32
41
29
29
41
51
32

597584
570359
570844
570353
570906
570937
570352
570359
597952
572035
571399
598070

5108433

570333

Stress value compare table

BOEEe TR TR

2R

EID
S

5

570473
516143
5360689
525514
527028
536064
570358
525308
525547
536066
599099
516722
5103433
534548




D3HSP file viewing

d3hsp file contains a lot of information for
the LS-DYNA run

LS-PrePost reads the information from this
file and organizes them into a tree/list
structure for easy reading

Key phase search is possible
Launch d3hsp view in Misc pulldown menu
Only available in version 4.0 and later
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d3hsp

file viewing

£ L5-PrePost 4.1 (Alpha) - 255ep2012(18:50)-64bit C:\project\scrap_trim‘\scrap_trim_case3\d3plot

File | Misc. | View Geometry FEM  Application Settings  Help
View Model Info s i
View Memory Info e |£l
View Message Info File Mame: C:‘project\scrap_trim\scrap_trim_case3'd3hsp [ Browse l l Load ]
Display Ruler woh: i
Set Keyword Title | nformatons:
Swap Byte On Title =- C::'\pmject‘llscra p_trim\scrap_trim_case3\dZhsp

Start Recerding Commands
Launch Macro Interface
Manage Command File

Execute System Call

Keyword File Separate

%}Ehsp‘ﬁim
Record Win Macro
Playback Win Macro File

EE R T T

Ctrl+Shift+ M
Ctrl+Shift+P

Solver Information

Input file: C:\Users\(.Yan\Downloads\yg_case3\newtest.k

include file: newtest.mesh

LIST OF KEYWORD COUNTS

DEFINED PARAMETERS

control information

part definitions

mass properties of rigid body material # 14

mass properties of rigid body material 2 15

- mass properties of rigid body material 2 16

mass properties of rigid body material 2 18

mass properties of rigid body material 2 20

mass properties of rigid body material 2 19

mass properties of rigid body material 2 21

mass properties of rigid body material # 17

mass properties of rigid body material 2 22

i- mass properties of part # 11

i mass propertiessof part & 12

- mass properties of part & 13

mass properties of body

*** Warning Messages ***

summary of mass

[l total mass = 0.29918476E-01

- 100 smallest timesteps
F-element  number

part timestep

T

Expandall Collapseall Clear

ivermore Software
Technology Corp.
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Suppress Boundary lines for surface
meshing

« Common boundary lines between two surfaces can be
suppressed to form a joint surface, this will allow mesh
across boundary lines to give a better mesh




Suppress Boundary lines for surface
meshing

« Auto meshing after boundary lines suppressed

P

Boundary lines suppressed




Suppress Boundary lines for surface

meshing
eal Mode “=p » To suppress a
Tl o boundary line on the
- surface: go to
g, o= GeomTool->Heal,
e | select Edge, and then

select Suppress

» Click boundary lines to
highlight, then click

Apply
Siporcss Al - |l « Suppressed boundary
lines will be drawn in
dash form



Suppress Boundary lines for surface
meshing

l Auto Mesher

Mesh Mode

@) Size () Deviation

e e

Elem Size 0,12

(Conpute] (et

Mesh across suppressed edges

[/] sShow Meshed Boundaries
@) Auto remesh boundary

Manual remesh boundary
[ Mesh By GPart

Ignored Hole Size v}

Part ID

To mesh surface with
suppressed line, go to
Auto mesher, enter
size and check “Mesh
across suppressed
edges’



Solid Meshing with Hex Element

« Solid meshing by blocks - using cut and dice
method and then sweeping

Define cutting planes
on geometry

Trim and cut
into small

Sweep face on
blocks to form Hex
elements

.*.w:..:,-.
4 ALSTC

N a2 Livermore Software
o §¥@ary Technology Corp.




Metal Forming Application

[Popicsten] st Metal Forming Graphics

g Airbag Folding .

ﬁ Durnrmy Positicning i User Interface (GUI) IS

A sestoeFting designed to ease the setup

Easy Setup Ctrl+Q

of a stamping simulation
input data using LS-DYNA.

General Setup
Reller Hernming Ctrl+H

Scrap Trim Simulation

&% Granular Flow Setup Easy Setup
m Airbag Impact Setup " General Setup

Roller Hemming
Scrap Trim Simulation Setup

47



e

&

AutoM  RefGeo
Hh Y
BlankM Curve
ModEdit  Surf
AR L
EleEdit  Solid
= g

CreEnt GeoTol

o

Transf

2 Mesh
DHSI@Et Mu:u:EI
- (ot

MowiC
m; i EleTol
__,"L
'“f;- é_ﬁ;*l
Maormal
Pos

t

=

Dupiod

i

Ident

3 MFPost
> (11 28

Measur i
= Fawor 1
Blank

4

e

MForm

tal Forming — Toolbar

Metal Forming Pre-
processing

Metal Forming Post-
processing

48



Metal Forming — eZsetup

Metal Forming eZsetup Wizard =HEO0 X
3 Poece Air Draw | Setup Die {Binder {Punch |Blank
DrawType
@ 3-Piece Air Draw J-Fiece Toggle Draw

Virtual(contact) Offset:
[C] offset Die
|| Offset Punch/Binder

Process Selection:

Selected Processes Available Process

[Forming [« | EECE—
| | |{Forming
|| Trimming
55 |!5pringEad¢

- |

Unit system:mm-second-tonne-Mewton
Mote:All tools must be in home position,
| eZsetup works only with LS-DYMA Release R5.1.1

| AutoHide Bac Mext | | Close

Standard draw type
Step-by-step tool definition
Easy draw bead modeling
Automatic tooling position
Multiple processes

User control options

49



eZsetup — Tool definition

Metal Ferming eZsetup Wizard IEl_Ii-J

—— Betp [P Bnder [unch  [Hank ‘|
Die part definition |

| gk |

| import |

| generate |

Metal Forming eZsetup Wizard LEI_I&J

Binder info setup [Betp  [oie [Binder  Punch Jglank 141> d
Binder part definition |
| pck |
| import |
| generate |
| offset from Die |

w

| AutoHide

Metal Forming eZsetup Wizard =HACE X
Punch info setup [Setup [Die [Binder Ry Blank |
Punch part definition |
L k|
User-set cushion travel distance: ————
| import |
*right dlick finish t ———
| generate |
/| AutoHide Back | offset from Die |

*right dick finish the picking

| AutoHide Back || MNext || Close

Livermore Software
Technology Corp.

LSTC
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eZsetup —Blank definition

Metal Forming eZsetup Wizard = | = |-£§-J
ik i ki Die |ginder  |Punch | Blank Drawbez * | |
Blank part definition
| pick |
| impart |
| generate |
| Translate |
| Symmetry |
Material: 1 [ ][+][m0]
Thickness: .23
*right dlick finish the picking
|| AutoHide | Back || Mext || Close

51



e/Zsetup —Drawbead modeling

Metal Forming eZsetup Wizard lﬂlﬂlﬁ
i (Draw | | ¥
pesite sl satin [Binder |Punch |Blank | Drawbead |Contrn|

Draw bead definition

Curves

project
modify

Full Lock Force: 292,33 | Compute

Force Scale Factor(36): 50

[7] show Drawbead Lockage
[¥] show Drawbeads
[] show Curve Label
*right dick finish the picking

I Back H Mext “ Close I

™LSTC

i Livermore Software
& Technology Corp.
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eZsetup —Processes control

Metal Forming eZsetup Wizard

i ) |

Metal Forming eZsetup Wizard

_::F‘unch [Blank ;lf_)-ré';\'lﬁeéc'l' [Control

Database control info setup

Forming | Trimming | SpringBack |
Farming control option

for early feasibility
for formability

@ for springback
user define

| Selective Mass Scaling(SMS)

Show Parameters |

Tsubmit_[<]2

Database control info setup

Metal Forming eZsetup Wizard

Database control info setup

| AutoHide

@

[V] AutoHide

LSTC

Livermore Software
Technology Corp.

[Punch — JBlank [rawbead |Contral  Submit | 4|
ZI-:.ormiﬁg.: Trimming “Spriﬁgﬁ;ack.f
Trimming control option

2D e 3D

Trim curves || Seed Location

*right dick finish the picking

F‘unch _:Blank |brawbead |Control
[ Forming [ Trimming | SpringBack
SpringBack contral option
Constrains:
X ¥ z
M F M
Constrained Location:

[-287.903,-2.72783,81.9084 (1,1, 1)
| -94,5954,54,5515,94, 1763 {0,1,1)
|-135.028,-45.657,92.2734 (0,0,1)

bt (412

Pick Constraint Location |

Remave

Modify ||

*right dick finish the picking

! Back || Next ||

Close
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eZsetup —LSDyna job submit

Metal Forming edsetup Wizard L[

Blank  [Drawbead [Control  |Submit | AL
LS-Dyna Job Submit

Job Submit

File Folder:  C:\forming_test\EZsetup_dem Browse

File Name: | LSDyna_input.k|

V] Autoiide | Back || ouput || close

A PALSTC

Livermore Software
¢ Technology Corp.




Roller Hemming Setup

To setup for Hemming simulation
Starting with model mesh and roller mesh
Define roller orientation and traveling path
Define flange parts and inner part

Define contact information between rollers
and flange parts

A complete LS-DYNA keyword input file
will be setup ready to run hemming
simulation

55



r

Roller Hemming Process

Roller Hemming Setup

Use + button to

Job title:  lsrhm

Roller

~_add as many roller

b Tool Path Gen

Part Definition | Simulate

Job Setup

as needed

b Roller 1

Raller 2

Mew Job

16 [ | Elrik

Part ID

Mame

Curve #1ID 3

Curve #2ID 1

() v |

Roller Rotation Contral

Rotation
Radius 7.14 X 0.0
Extra Gap ] ¥ 30
Zz 0.0

(@) Displacement

Force Farce 0 |Direction | Hem Mormal

Roller Travel Speed 2000 Raller Spin Speed

Raller1

E]DPick[ Reverse “ Translate ]-|.:!Eilank"

[ cur Pt

2000

Roller path input file ]

i

Job Infa

Roller definition and
L traveling path
defined by curves

Roller orientation

Done

:
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Roller Hemming S

Roller Hemming Process

e

Job tile;  lsrhm

Flange | +<

etup

Tool/Path Gen b Part Definition | Simulate

Job Setup

b’ Flange 1 | QuterMain | Inner 1 | Hem Bed

Mew Job

PartiD 1 E] [ Pick

Part Mame Flangel

MName no name

Type (037 TRANSVERSELY AMISOTROPIC_ELASTIC_PLASTIC

MatlD 1 [] Thickness 0,762

Formulation #1 1D [lﬁ:Fully integrated shell element (very fast)

Mumber of integration 7

Define contact of flange << ] =

Contact with

Roller List

Job Info

16 Roller1
35 Rollerz

[ Define non-adaptive areas == ]

:

Done

-

LSTC

S Livermore Software
MW GF#esy Technology Corp.

Use + button to
add as flange parts

Flange part
definition

Contact
definition

57
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Scrap Trim Simulation Setup

To setup for LS-DYNA scrap trimming
simulation

Define scraps

Define trim tools, trim direction, trim
velocity and retract velocity

Define lower tools that will obstruct the
scrap fall

Define contact relationship between all
tools

59



Scrap Trim Simulation Setup

S

Scrap trim simulation L | X

Scrap | Trim Steels | Lower Tools | Submit |

| Scrap1 | Serap2 | Scrap3 |

Scrap Part:

Material:

Thickness:

PPN STC 60

. Livermore Software
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Scrap Trim Simulation Setup

crap trim simulation — L i Scrap trim simulation E
Sarap | Trim Steels | Lower Tools | Submit | Serap | Trim Steels | Lower Tools | submit |
T53 [ [z s Jus Jos |1 |
TS Part ID: ' 14 :
LT part ID: 20

Trim edge MDSET: T [ Select H Create ]
- - Scrapl
Trim direction: [ Select ] [ Create ] Contact with: Scrap2
x S - ; v Scrap3
Trim velodty: 2000 distance: 30
Retract velodty: 3000 distance: 40
[]wall part ID: Pick Part
Scrapil
Scrap?
®
Contact with:

B\ STC 61

A Livermore Software
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Scrap Trim Setup




DynFold Application

« Dynfold is designed to prepare input files for simulation based
airbag folding process. Typical physical airbag folding process is
done in 4 to 5 steps (runs of LS-DYNA).

« Dynfold user interface is designed to setup one step at a time.
Often the deformed shape at the end of one folding step is used as
a starting mesh for the next step.

« The airbag model is expected to have nodes, elements, part, section
and material defined before using this interface.

« The physical folding process is generally of the following form:
a. hold the bag in position while being folded
b. clamp a portion of the bag to a folding tool
c. Apply motion to the tool in translational direction or rotational
direction or combination of both.

» At present 4 folding tools are supported: Loadmesh, SPC,
BPMF(BOX), Stitching and Tuck




DynFold Setup Process

« Define Parameters: Define Project Step Name,
Termination time, airbag tool Material Parameters.
 Load Airbag: Load finite element mesh, Position airbag
by translate, rotation, etc.; show airbag, or turn off

show.
« Define Airbag Folding Tools, currently there are four
Kinds of tools
« Load meshing:
— Load tool meshing file; Define tool attaching to bag.

— Define Load Meshing Tools Motion.
— Preview tool motion ( Home position and Final position)

« Spc_Birth_Death, BPMF(Box), Stitch




. Spc_Birth_Death, BPMF(Box), Stitch
« Define boundary spc node set.
« Define Constrained
« Define Birth and Death time.

- BPMF(Box)
« Define Original and Final position of the Box.
« Define contact between box and airbag parameters .

« preview of Original/Target position of the box in graphics
view .

«  Stitch
« Define Stitch parts and parameters.
« Define Get stitch start position and direction.
« Define stitch Birth and Death time




Process I Airbag Tools I
LnadMﬁhl
=) Tool Parts
113 right roller
‘. 218 left roller
=+ Contact between tool
- Death: 1e+010
- Birth: 0
- Thick: 1
El- Attach?Bag
- Mode Set{PID: 11
- Mode ID: 107E
- Mode ID: 1072
- Mode ID: 1072
- Mode ID: 1052
- Mode Set{PID: 21t
- Mode ID: 107%
- Mode ID: 1051
- Mode ID: 1070
- Mode ID: 1051
=~ Motion Setting
Tml Motion{Pid: 1
Tml Motion{Pid: 2
Tool Motion{Pid: 1
‘e Toal Motion{Pid: 2

4 I 3

Tool Motion I

— Motion

Define
Type: IMoﬁon vlhf

AddMotion |

PID: |

218 J [ Pick
— Motion Property:

[T Trans IK "I Dist:l
[T Rota IK vI Angle: I

¥ Raller
—Roller Setting

NTums:I 5 Bag'l'hk:l L Dia:I 3
Rota Dir: |x "I I7 Trans Dir: I—Y vI Preview I

Presview

Frewvieys I

— Tool Motion List:

Tool Motion{Pid: 118; Property: Fix)
Tool Motion(Pid: 213; Property: Fix)
Tool Motion(Pid i

: 118; Property: Motion; Roller: Yes

Tool Motion (Pid:

Modify Preview Home

Define part Motion with motion property

Dane | |




i dilipdemo8 (UNIT: kg-mm-ms-K) simfold step1

Assembly 1
FEM Parts

Geom Parts
iﬂ Part 1

4 pid=109(0 1081)

LI Li
MW GF#esy Technology Corp.

o PicE209(0.19081)

i dilipdemo8 (UNIT: kg-mm-ms-K) simfold step1

Assembly 1
FEM Parts

Geom Parts
im Part1

3 hid=10910,19081)

+hid=208(0.1081)




DynFold ﬁ
Prucessi Airbag Tools i
MNew
: Tool I Maotion I 4‘
E- Contact between tool: Output
- Death: 1e+010 Type: !BPMF(BOX} =] AddToaol ! | I
Bi¢h: 0 Name:!BPMFl Run Dyna |
-~ Thick: 1

- NX: 103 NY: 10; NE: - Contact between tool and airbag:
- Gap: 100 Death: | 1.0E+10  Birth: 0.0 Thick: 1

- EMod: 2
- Pr 0.3 MKz I 10 MY: I 10 A i
- Original Min Position GAP: I 100.0  Emod: I 2.0 PR: 0.3

- Original Max Positior e
- Target Min Position; | [ Onginal Position:

- Target Max Position Min:! 430, 430, -134.5  Position

=

34

Max: l 430, 430, 101 Position

¥ Show Original Position Apply Pos

— Target Position:
Min:l -220.888, -201.737, 44,4825 Position

Max:| 235.01, 230.376, 68.2468  Position

HUAHUS

¥ Show Final Position Apply Pas

i rr— = Modify Tool i

d

Tool BPMF(Box): define Original and Final position of the Box

“ALSTC

Al Livermore Software
g Technology Corp.




I dilipdemo8 (UNIT: kg-mm-ms-K) simfold stept , dilipdema8 (UNIT: kg-mim-ms-K) simold stept

Assembly 1 Assembly 1
FEM Parts FEM Parts

Geom Parts Geom Parts
?m Part{ im Part!

Define and Preview tool box original position and target position




R ———

190.66 framel/sec




*Airbag_shell reference geometry

« *Airbag_shell reference geometry is the
required data for airbag deployment in LS-DYNA

« LS-Prepost creates this data by asking user to
pick the parts that make up the airbag in 3D final
configuration and unrolled them into 2D flat
panels.

* Element IDs are preserved with new nodal
coordinates

PN STC
I Ve ‘ ‘WM Livermore Software
sSSP o T Technology Corp.




*Airbag_shell reference geometry

[=)- Airbag ) Show @ Cre Mod @ Del
. ShellRefGM

- Application Label ! None = |

- Boundary Shell part list:

- Constrained

- Contact

- Damping

- Database

- Define

- Element

- Initial

- Load

- Rigidwall

- Set Data

Pick this part to be
unrolled

[
£
[
[
[
[
[
£
[
[
[
[

*Airbag_shell_ref geometry

=
200 - 398
<399 - 597 U
508 - 796

797 - 995

995 - 1194

1185 - 1393

1394 - 1592

1593 - 1791

1792 - 1990

1991 - 2189

2190 - 2338

2389 - 2587 -

186 - 186 (sub:1) a
187 - 187 (sub: 1)
188 - 188 (sub:1)
189 - 189 {sub: 1)
190 - 190 (sub: )
191 - 191 (sub: 1)
192 - 192 (sub: 1)
193 - 193 (sub: 1)
194 - 194 (sub: 1)
195 - 195 (sub: 1)
196 - 196 (sub: 1)
197 - 197 (sub: 1)

198 - 198 (sub:1)
[ oone |

1 [

LSTC

Livermore Software
Technology Corp.
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Part Replace

» Model->PartD->Replace =
« To replace a part with
another part

* The 2 parts do not need to
be the same in no. of
elements/nodes.

« Connection between others
part will be done
automatically when it is
possible




New part

Beams are connected
automatically




Other Miscellaneous Improvements

« Many bugs have been fixed in geometry engine

 Improved mid-surface generation from solid
model

« More robust trimming and solid cutting

* Improved automatic solid meshing

* More robust LS-DYNA model checking with auto
fixing

» Particle, temperature post-processing data and
multiple models support in FEMZIP format

« Solid element and seatbelt element splitting

« Element edit with check, locate and repair




Current and Future Developments in
LS-PrePost




User written script for repetitive
operations

C-like programming scripting language to execute
LS-PrePost commands

Allows “if then else”, for, and while loop operations

Uses LS-PrePost DataCenter to extract model
data: like no. of parts, part ID, no. of elements, no.
of nodes, etc.

Extracted data can be used as variables to
perform operations

Most suitable to perform the same operations over
different part of the model




User written script

/*LS-SCRIPT:Partld repeat cmd*/
DataCenter dc;

Sample script to Int partnum, *ids;

define:
extract no. of parts void main(void)

and all part IDs, then {
draw each individual nti=o;
part and printittoa  charbuf[256];

: : : Int modelld;
;::2 :]V:r?]éhe part id as modelld = GetCurrentModellD();

DatalmportFrom(&dc,modelid);

partnum = DataGetValidPartldList(&dc,&ids);
for(i = 0; i < partnum ;i = i+1)

{

sprintf(buf,"m %d",ids[i]);
ExecuteCommand(buf);
ExecuteCommand("'ac");

sprintf(buf,"print png part_%d.png LANDSCAPE nocompress gamma 1.000
opaque enlisted \"OGL1x1\"", ids[i]);

ExecuteCommand(buf);

}
free(ids);
} main();




Metal Forming - Die System Module

« Complete metal forming Die design system

FEM |Appﬁc,aﬁon Settings  Help

ﬁ Airbag Folding e T
& Dumrny Positioning Preparation |TIPPH'1§ | LUnfolding I Binder | PG | Addendum | DL.Itj.'.H..It|
:l @ seatbelt Fitting Prepare Part Define
Shell Part 1 : Working Part

Easy Setup Ctrl+Q
General Setup
Die System Module

Shell Part 4 : Working Part

E? Roller Hemming

lﬁ ALE Setup

Q? Model Checking 8

- Intrusion Measurements
IHS
=

|-.-5.|:||:| to DSM Job |

i (AR
Ef DLSTC
\ QB IP Technoiony Corp.




Metal Forming - Die System Module

* Provides a user friendly interface to design

the complete tooling system

— Starting from CAD geometry
— Tipping: make sure that the part can be made without undercut

« Many options are available to allow user to check and position
the part with a desired orientation

— Binder design is fully parametric
« User can easily manipulate the binder surface

— Addendum design — obtain a smooth surface that is tangent to both
the tool part and the binder

« To make sure that the part can be deformed correctly
« Parametric patch method will be employed
— Initial blank size estimation — one step solver




Other Current Developments

» Multiple section cuts

» Section cuts for particle elements (SPH,
CPM, Discrete elements)

« Section cuts for CFD data




Summary

« New GUI provides better look and feel, also yields
maximum windows space for graphics, at the same time
old interface is still available to user

« Capabilities in the geometry engine allows CAD data to
be modified and repaired before meshing and therefore
eliminate tedious mesh modification

* New rendering in Version 4.0 employs the latest
rendering techniques in OpenGL, speeds up the
rendering by many times, viewing and animation of very
large models now is possible

« LS-DYNA model data check is a very important tool to
ensure the validity of the data before running LS-DYNA

 Scripting language will be further developed to provide
much more powerful capability




Conclusion

« LSTC is committed to continue to develop and
enhance LS-Prepost by improving its stability,
robustness and user friendliness

* New features have been added continuously to
keep up with the development of LS-DYNA both
In the post-processing and pre-processing

* New Applications have been implemented to let
user do special LSDYNA job setup easily and
quickly

« Users’ feedback and suggestions are always
welcome




