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Nroauction

. LS-PrePost is an advanced pre and post-processor designed
specifically for LS-DYNA

. LS-PrePost is developed for Windows, Linux and Mac
. LS-PrePost is Free

. Core Functionality
— Full support of LS-DYNA keyword files
— Full support of LS-DYNA results files
— Robust handling of geometry data (new CAD engine)
— Pre-processing (meshing, model clean-up, entity creation, application)
— Post-processing (animation, fringe plotting, curve plotting)



Introduction

. Official Website
— http://www.lIstc.com/Ispp

User Group
— http://groups.google.com/group/ls-prepost

Latest Release Version:
— http://ftp.Istc.com/anonymous/outgoing/lsprepost/4.5/
— ftp://ftp.Istc.com/outgoing/Isprepost/4.5/

Beta Version:
— http://ftp.Istc.com/anonymous/outgoing/Isprepost/dev

Training notes:
— ftp://ftp.Istc.com/outgoing/qyan/Class




Geometry Module

Reference Geometry
— ref-axis, ref-plane, ref-coordinate system, ref-point
Curve
— Point, Line, Circle(arc), Ellipse(arc), BSpline, Helix, Composite, Break, Merger, Bridge, Smooth,
Mid-curve
Surface

— Plane, Cylinder, Cone, Sphere, Torus, Fill Plane, Extrude, Revolve, Sweep, Loft, N-Side, Patch,
Brdige, Combine, PntsToSurf, MeshToSuf

Solid
— Box, Cylinder, Cone, Sphere, Torus, Extrude, Revolve, Sweep, Loft, Fillet, Chamfer, Draft, Thicken,
Wedge, Boolean
Geometry Tools

— Delete, Extend, Intersection, Project, Replace, Offset, Trim, Transform, Copy, Heal, Simplify,
Measure, Management



Meshing Module

« simple shape meshing S,&%M

« surface mesher A‘?
oM

 n-line mesher o

SolidM
 solid mesher &

BlockM
 tetrahedron mesher &.’, &
« element generation WLneM || mesh

. 221
 element edit 2DMesh
« SPH packing rigm
- DES packing Bﬁm
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Rapid Modeling - Laser Weld

3D solid mesh creation to simulate laser weld

« Very often 2 parts will be jointed together by laser weld, this can be
modeled by 3D solid elements created from a line defining the weld




Rapid Modeling - Laser Weld

. [* Spot Welding > .
3D solid element mesh for laser weld O smoen @iz |
. . . . CJEleam NLin;:"l
* Pick 2 parts that the laser weld will be interact with —re W=
. . . Solid PID | 7003 |
* Pick a line to define the path Sipart A | —
. . Jparts | 2600 | Bi%
- Define1 layer or 2 layers of solids =l 3l s
1 H H () One Layer (® Two Layers ulian Post
« Define the width of the solid element Y i

« Material properties can also be defined
- *contact_tied_shell_edge to_surface Will be created

| Mat. Properties

7.Be-9 | NRR:

210000, | NR5:

0.3 | NRT:

350. | MRR:

S00.
. [MTT:
L MF:

M55:

LLSTS.; L -. Ccaph |
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Rapid Modeling - Laser Weld

The solid elements will be created with variable thickness that conform to
the gap between the 2 parts




Rapid Modeling - Connectors

» Creation of Joints, Bolts automatically with minimum number of operations
and without knowing the required keyword

« Bolt can be constructed with Beam elements and Constrained nodal rigid
body (CNRB)
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Rapid Modeling - Connectors

* In a situation when there are many (in the number of several hundred or
thousands) bolts/joints to be created, automatic option can be used with
only one click

« LSPP will automatically find all the matching holes and create the
connectors for each set of holes

(®) CNRB+Beam () CNRB+Joint

() Manua

Hole 30
Hole 31
Hole 32
Hole 33

{®) Automatic |

Hole 34
Hole 35
Hole 36

All None Rev

[} part Property Fix  )Rot

e

Rejact Accept

0

LSTC
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Rapid Modeling - Joint Wizard

« Entity Creation -> Joint Wizard to make the creation of Joint easier. With
less than 6 clicks, Joint, which contains several keywords, can be created.




Rapid Modeling - Cohesive Elements

e Creation of Cohesive Elements

e First create a beam part (shell cohesive) or shell part (solid cohesive)

e Then select the shell or solid part and the pre-created beam or shell part

i @&
SolidM Surf




Rapid Modeling - Battery Packaging

* A new application to setup battery packaging analysis for LS-DYNA EM

solver

2017

Settings  Help

“Application

Dccupant Safety >

&5 Metol Forming >
@7 Model Checking >
ZA\ Tools >

xﬁﬁ Crash Safety >
M e >
i ALESetup

oy

¥
it

Granular Flow Setup

%> 3DGraph
> Customize
3 Segment Pressure Wave

<] BattenyPackaging —
§ e

Battery Packaging x
Cell Setup I Randle Circuit | Tabs | Multiple Cells | Connection |

Cell Geometry:|Pouch o

Mechanical Model: | Solid -

Origin Point: | X:| o v oz 0

Mesh Method: |Seed Mesh ~ I~ Select Shell Mesh

Total Layer Number: 5

Start Node ID: 3335 Start Element ID: 2746
Layer-1(CCP) Thickness: 5.000000

Layer-2(PosEl
0 Layer type: Sep ¥
Layer-4(NegEl)

Layer-5(CCN) Mat1D- L2 JLI
Thermal MatID: 0 Jﬂ

Insert I Delete l

™ Layers Copy

Create l Undo SaveProj Write K




Rapid Modeling - Keyword Replace

Purpose: To replace a particular field in one of the keyword data
Keyword replaceint KeywordName IDRange FieldID NewValue OldValue
KeywordName — Name of Keyword, e.g. SECTION_SHELL

IDRange — a range of ID in the keyword data to be changed. e.g. first:last:inc,
2001:4001:1, or “All”

FieldID — The field id starting from O, not 1
NewValue — the new value will be assigned to that field

OldValue — This is an optional input used as a filter, if the existing data match
this value, then it will be replaced, otherwise skip. If omitted, all data in the

ID range will be replaced
14




Rapid Modeling - Keyword Replace

Keyword Replace Command

Keyword replaceint KeywordName IDRange FieldID NewValue OldValue

SHRFE NIP FROFT QR/IRID (@] ICOMP SETYP

TR PO [ o Fa—

T4 NLOC MAREA IDOFE EDGSET
o

04258000 0.4255000 \0.4258000 04255000 0.0 0.0 0.0

Example: To replace alsection shell formulation (ELFORM) from 2 to 16 (elform value not equal to
2 will not be changeo

Command Syntax:

Keyword replaceint SECTION_SHELL all 1 16

The IDfield is 1 because it is the second field
& LSTC
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Rapid Modeling - Keyword Replace

The keyword replace command is powerful but the command structure and

syntax is not possible to remember
Now this can be done with the help of GUI

Right click on any data field to activate the interface

Replace Keyword Field Value s

FSECTIOM_SHELL

TITLE | Field Information:
| . Field Mame: ELFORP
1
SECID ELFORM ISHRF ”N]P IF-‘RGP'T OR/IRID =] ICOMP SETYF ]| DataType: INTEGER data
[}' Replace field value I Old Value: |2
E Iz — — oC MAREA IDOF EDGSET A |
| 042558000 || 0.4255000 || 0.4255000 || 04255000 || 0.0 || 0.0 || 0.0 || 0 ~| Replace Setting:
Repeated Data by Butten and List IDs Info: Min ID: 13; Max ID: 112 [

Kwd IDs: [Z]ANl | 13 | [
=5 Mew Value: |16 w | B

Match Value:

Apply Done




Rapid Modeling — Snapping Nodes

All Joints, Sliprings and Retractors have “Node Pairs”.

LS-Dyna would ideally like these Node-Pairs to have “identical

coordinates” to the last place of decimal. That would ensure maximum
numerical accuracy.

Minor inaccuracies lying within the tolerance are accepted by the code but
anything beyond that could cause “Error Termination”.

These are very difficult to correct “manually”.

LSPP now has the ability to scan through the entire Model and “snap” these
Node Pairs together. Done at the “Model Checking” phase. A “log file” is
written out giving complete information as to what was done.

17




Rapid Modeling — Snapping Nodes
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Rapid Modeling — Snapping Nodes

In the “New Pop-up Window” press the “Yes” Button. This will “snap”
all Joint, Slipring & Retractor “Node Pairs” in the Entire Model.

& 1s-p s 6(08 E LSTC.H3_50T e = o7 b3
File Misc. Vie FEM Application Settings Help
- y RefGeo
- v
Element Qualty Keyword Check Contact Check Model Check Setting =z
Total Error(0) Warning(36.. UnRef(240) UnDefined( B SuOrf
@-BOUNDARY(T) Error(0) Warning(0)  UnRef(@)  UnDefined(0) Warnings!
@-CONSTRAINED(397)  Error(0) Warning(15) UnRef(0)  UnDefined(0) S
BeoNiaciaD frort), Wamina()  Uneid nDslined) This will “snap" all Joint, Slipring and Retractor Nodes, correct all
= CONIROIET) Erof(@; Weminfl): UnRef@:  UnDefined(O) e Slipfing and Refractor BeIt Elements, and outbita TIog file™in GeaTol
@-DATABASE(29) Error(0) Warning(0) ~ UnRef(0)  UnDefined(0) the current directory.
@-DEFINE(101) Error(0) Warning(0)  UnRef(32)  UnDefined(0) |
@-ELEMENT(466792) Error(0) Warning(3) UnRef(0) UnDefined(0) Do you waril lo conlinue? ‘l
@ HOURGLASS(52) Error(0) Warning(0)  UnRef(12)  UnDefined(0)
@ INCLUDE(3) Error(0) Warning(0)  UnRef(0) nDefined(0) |
@-INITIAL(57) Error(0) Warning(0) ~ UnRef(0)  UnDefined(0) 1 il
@-KEYWORD(#) Error(0) Warning(0)  UnRef(0)  UnDefined(0) E::”‘
@-LOAD(3) Error(0) Warning(0)  UnRef(Q) UnDefined(0) ==
- MAT(280) Error(0) Warning(14) UnRef(2) nDefined(0) 2t
@-NODE(291207) Error(0) Warning(253) UnRef(150) UnDefined(0) M5
@-PART(384) Error(0) Warning(0)  UnRef(0)  UnDefined(0) | =g
©-SECTION(280) Error(0) Wamning(26) UnRef(0) nDefined(0) | <
@ -SET(343) Error(0) Warning(54) UnRef(44) UnDefined | MdChk
@ 1ILEE) LrrOr(U) Waming()  UnKef(U)  UnDetined(u) =
Favorl
Do not Check Contact | Recheck Model Clean Write Snap
Done
5w @ @ @ o o B @ > ., Y. |3 : = ® ‘@ o g W @l = @ i 9 =
Option | HidEle |ShoEle VieEle WirEle Fest —Edge Mesh  Shrink SectMo Fringe  Unref | EdgGeo ShoGeo WirGeo | ShfCtr Clear AwtCen Zoln ZoOut FicCen VCrd  Back Angle RobX | Persp Home ActAll BacCol Anm  SelFart ResPart  Flot
[ I o B

Fast Renderer
7:46 PM
6/1/2016

Pick new center of rotation
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Scripting Command Language

Scripting Command Language (SCL) — is a C-like programming language to
be executed within LS-PrePost

Executes LS-PrePost commands

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

Provides API (Application Programming Interface) to extract model and result
data from LS-PrePost Data base

Operations can be done on extracted data to form new data. New data can be
output to file or fringed within LS-PrePost

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

Documentation and example are available at
ftp://ftp.Istc.com/outgoing/Isprepost/SCLexamples/

e P ‘ -
PPSLST 20
X Livermore Software
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Scripting Command Language

LS-PrePost SCL specifics and limitations
LSPP-SCL is like ‘C’ programming language with the following exceptions:

For integer data declaration, use “Int” not “int”
For floating point declaration, use “Float” not “float”

Combined assignments such as i++, i--, --i, ++i, i+=, i*=; are not supported,
must use i=i+1; i=i-1; i=i+n; i=1*X; i=i/n;

Do not typecast data conversion, e.g. Inti; Float x; i = x; (right), i= (Int)x;
(wrong)

Switch case, do....while loop — not supported
Conditional operation: (boolean) ?: - not supported




Scripting Command Language

There are 2 ways to execute the SCL file
1. Command line:

* Run it within the regular LS-PrePost command file, use the “Runscript”
command to execute SCL file, parameters can also be passed to the
script:

— Runscript “SCL_filename” [optional parameters]
— Example: runscript myscript.scl 100, 0.5, 1.2

« When passing the parameters to the SCL, there are API functions to
retrieve the parameters within the script

R . 22
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Scripting Command Language

The second way to execute the SCL file e
2. User interface:
« Go to the Application pull down menu,

! Airbag Folding

' Dummy Positioning

! Seatbelt Fitting

select “Customize” and in the pop up e ,

Intrusion Measurements

dialog, click “Load” to load the SCL file,
then click “Run” to execute. Running the
script this way cannot pass parameters to
the script file

Head Impact Positioning
2% Granular Flow Setup
Airbag Impact Setup
Media

Sled Creation

DynFold

CurveGen

Customize

THUMS Positioning

Commendseret

Script File: C:\project\script\scriptexapmiles20130129\CustomCurvewithpa

23




Scripting Command Language

« To download the document on Scripting Command Language, go to
the following directory:

— ftp://ftp.Istc.com/outgoing/Isprepost/SCLexamples

« Lsppscripting.doc — describes how to use the API in Scripting
Command Language

« SCL _Examples.zip — file contains examples scripts which
demonstrate different operations

R . 24




Scripting Command Language

define:

void main(void)

{
Int numState;
Int numEle;
Int i = 0;
Int j = 0;

Float *cur = NULL;

Float *times = NULL;

char buf[128];

numState = SCLGetDataCenterInt (“num_states”) ;//IRERIRZSEL

nunEle = SCLGetDataCenterInt (“num elements”) ;//3REHEH B T H

cur = malloc(numEle*sizeof (Float)) ;

times = malloc (numStatexsizeof (Float)) ;
/RGNS 8] B T2 times

numState = SCLGetDataCenterFloatArray (“state_times”, 0, 0, &times);
for( i =0; i < numState; i = i+l)

{
SCLSwitchStateTo (i+1) ;//iEBRTS
[/ BBE—FR S ORRENMER MIDRARGE
numEle = SCLGetDataCenterFloatArray (“stress_lstprincipal”, 0, MID, &cur) ;
sprintf (buf, “stress_lstprincipal%d. dat”,i+l);
//EREREE
SCLFringeDCToModel (0, 0, numEle, cur, i+1, buf) ;

}

free(cur);

cur = NULL;

free(times) ;

times = NULL;

}
@t&“&?ﬂ“ main(); 25



User Defined Toolbar/Macro Icons

* Go to Pull Down Menu Settings->Toolbar Manager

i-PrePost 4.2 (Beta) - 085ep2014(10:00)- 64bit
Miscr=View = Ceimebiy - FEME Risplioathg

Define Toolbar

irst Level ~ Buttons Custom Toob: r

. ! S Custom Toober
fe] = .T @] = i ) HER 0 o
RefGeo Axis Plane CrdSys Point e

Favorl Favor2 Bottom

Curve Gemedit  gurtons | ms |

[ Transparent Toolbar << ]

E;? =M, EM. @M; @M, EM:. EM: EM, =M

Macrol Macro2 Macro3 Macro4 Macro5 Macro6 Macro7 Macrog

GeoTol Default lcon and name ..

Remove

Mesh = ” e J
et o G T T |

MMMMM

...... Click “Add Macro” to add icon, you can add

;; Check All || Unchk All |[ To TTB | | up to 32 MaCrOS

A Click “Apply” to put them on screen

@&,SJ%“ Icon itself and the name can be changed



User Defined Toolbar/Macro Icons

* Right click the macro icon to pop up the option menu

— Move — will move the entire TTB to different location
on the screen, left click on the screen to determine
the new location

— Size — option for small or large icon
— Transparency — 100% to 20% Opaque

— Close - turn off display of the ro TTB (to turn it
back on, use display option)

— Edit Macro — to edit a selected icon (modi
LSPP commands into the macro)

— Remove — to remove a selected icon

TR ALK
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3
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User Defined Toolbar/Macro Icons

« Edit a selected Macro icon — right click the icon and select “Edit Macro”

« Title — change name of macro

« Load - load new command file into
macro

* |con —load user defined icon

* Apply — apply changes to the macro
icon

Commands

Flsprepost macro command file
*macro begin mycmd
genselect target part

selectpart sel

selectpart on 540

faectpar=l=t® You can edit the
i commands here
fringe 520 aISO

pfringe
*macro end

Change thb‘
name

Title  MyCmd | Load.. || Icen.. |




User Defined Toolbar/Macro Icons

* Name started with ‘&’ to signify it is a parameters

« Macro Command can have parameters

« If name has () at the end means it can be picked from screen
* (n)—nodes, (e) — elements, (p) — parts

« If the parameters are fully defined, then left click the icon will execute, otherwise will popup
the dialog waiting for parameters to be defined

plott MacroZ  Mocro3  Moorod  MocoS  Mooro6  Mooro7  MocroS

&=
Technology Corp.



User Defined Toolbar/Macro Icons

* Things you should know about the macro icons:

— The macro icons remain in the configuration directory and will be
loaded every time LSPP is launched

— If you load your own icon, you should not change the location of
the icon file, or remove it from the system until you disable the
macro

— Many LSPP commands are model dependent, if apply to a
different model, very likely it may not work properly or even crash
the program



Save As Reduced d3plot files

» Users can save a new d3plot files with only selected parts or selected
time states

« All stress/strain components for these parts will be saved.

* |tis exactly the same format as the original d3plot

» Option to select file size (1state/file or multiple states/file)

« For now, only the mechanical (Structural) data can be saved

Write Out Reduced D3plot

PathMame: | E:\posttesth2car\templireduce

FileMarme: | reduce.d3plot

® Acktive Model _)Whaole Model

(@) All States () Active States () Enter States:

QOutput File Size <= |1Filef/State -~

| Write Out Reduced D3plot




Metal Forming

. Die System Module(DSM) [Eriicsiion] :
—  Create tooling surface | Applicetion] Settings Hele

. Multi-Stage Setup

Ocecupant Safety 2 |

1k

- Enhancing the progressive die simulation ST Matal Forming v | == Easy Setup Ctrl+g
- Automating the springback compensation process P - ___-" .

. Springback Compensation Setup e " & fonter famming s
- The drawing tools compensation Tools o A | Tiie Sstem Module

- The trim die compensation
. Lancing Setup

- Adding the lancing operation in the process of forming
. Best fit Module

- Assessing the springback prediction accuracy with the scan data
. 3D Draw bead Module

- Generating the real bead mesh based on the line beads for
accurate springback prediction

. One Step
- To provide users with a user-friendly interface to set OneStep
simulation and view the results.
. Blank Size/Trim Line

- This feature will automatically adjust an initial blank’s size and
shape so that the formed part will more closely match a given
target shape.

Crazh Safety ¥ Serap Trim Simualation

HVYH Lo . Be=st Fit

=N ] A

oy
#

Granular Flow Setup Blank Sizeftrim line Dew C+r1+T

i
&
-
ALE ZSetup g 30 Drawbead Generation
@‘ e

3DGraph Flange Unfolding Ctr1+Y

“




Metal Forming - DSM

Die System Module (DSM) in LS-PrePost 4.5 for our users to create
tooling surface when the final part is provided
» Prepping

* Prepare the given part for further processing
» Tipping

« Tip the part (the flanges excluded) to the desired draw position
» Unfolding

« Specify how to process the defined flanges

* repair the boundaries

> Binder

» Create the binder profiles and generate the binder

» Addendum

» Create the addendum profiles and patches to generate the addendum

» Output

» Save the created tools and the curves to files

begr Technology Corp.




Metal Forming — Multi-Stage Setup

y deck by LS

Multiple blanks are
supported in the blank
definition

Same processes can be
repeated (e.g. trimming,
gravity, springback)

Tipping can be used to
transfer the forming
part between stages

Drawing and redrawing
processes with different
tools can be defined as
many as necessary

Flexible flanging
definition

Various stages can be
defined The draw types can be
different between stages

Metal Forming eZsetup Wizard == =R Metal Forming eZsetup Wizard
Ci= [Binder  [Punch  [Drawbead Control  Bopl <[

Trmming }| Tipping |

[E=RER Metal Forming eZsetup Wizard = = ===
[Die [Binder  [Punch  |Drawbead Control  Bopl [ e [Binder  JPunch  |Drawbead|Control Bubl « | -
Grawity | FOrming | Trimming | SpringBack | Tipping | [ Gravity | Flanding | springBack |
Contral |past | Pads | Flangs
Flanging Cantrol Option

Forming control option

o for early feasibiity

@ for forrnability onby
= for springback

Trirmring contral option
[¥1Mesh Pre-adaptive  SMin 2 Lewel: ]
[¥] Check/Fixing Shell  SMin, o ®Fast ©accurate O Impliet

[¥]Selective Mass Scalina(SMS) _SHDW

[ Blark has initial strain/stress

Stage Definition: ® 2D &30

[ selective Mass Scaling(SMS)

[F]Pre-adaptive Mesh Along Curve Pick

Stage Definition: 1.5 4 =

Stage Definition Additional Pad

kTrm Pick Pad  |Pad Speed: 1500

Flanging(contact) Offset:

g
Forers Flonaina R See [[Post [[Pad [[]flanging steels
#States Distance To Home
Lx J Ly Lz Drawing: 10 10,6,4,2,1 Output State
Closing: = Flanging: 12

0.00 0.00 1.00

*right click finish the picking




Metal Forming — Spring Back Compensation

Metal Forming eZsetup Wizard el = =] Metal Forming eZsetup Wizard el = ===
3 Setup Blark =) [Binder  |Punch [Drawbe| |- tup [Binder  [Punch [Drawbead Contral  Submit e
DrawType | Gravity | Forming | Trirrming | SpringBack | Compensation I_
@ Air Draw = Toggle Draw Global/Localized Regions Compensation:

wirtual{contact) Offset: Scale factor:

[l offset Die
[ offset Punch/Binder

Binder change
#Iteration

[7] Symmetry plane ©) XZ @ ¥Z | Node on plane

1.1
Process Selection: ) Stage Definition: Local smoothing
Setectod Brocesees Avaicble Process ode Seti -] 1 [ select [ create ]
V2 Gravity Flarging !
Forming Closing Ll

Trimming
SoringBack
Compensation

- Tipping [[]Localized regions
Herming
=< Zore 1 Eegin End Curve
=]

stag=1 Help restore the distortion in the new
Unit System: mm-second-tonne-HNewton
Mote: All tools must be in home position L meSh

EZsetup works best with LS-Dvia Re.1.0 and later,

7

[ Back [ fext ][ Clos= ] |

Starting Compensation will Scale Factor: determines how much of the
automatically add the shape deviation is compensated in one
supported baseline processes compensation simulation

? Binder Change: Whether the binder change
will be modified in the compensation.

i I Compensation method selection @
Please select compensation type:
1- Globallacafize compensation Localized regions: only the selected regions
will autom atically insert before) of the tools Wl” be modlﬂed

2. Trim Die compensation
[for ming and springback results must exist)

Automatic submission can be performed as the Symmetry of the tools can be
multi-stage simulations considered

Typel Type2 Cancel




Metal Forming — Lancing Setup

Adding lancing in the forming process

kAetal Forming eZsetup Wizard

Punch info setup

Stage Definition:
drawing

AutoHide

=]l = ]

[Blank |clie |Binder | Punch

|Drawbead|Conl * | *

Punch partJdefinition

Lancing Option

Start Distance: 20

End Distance: 0.5

Cut times: a
Pick Curve

*right click finish the picking

[ Back

][ Mext ][ Close ]

&

Instant : Only starting location needed (from the home

position)

Progressive: Starting and ending locations along with cut

times

Pick the directional
lancing curve

Progressive lancing example




min=-14.7494, at elem# 283482
max=14.6371, at elem# 282332

[

min=-0.925148, at elem# 321167
max=1.10289, at elem# 319630

WLb 1C
Livermore Software
Technology Corp.

Metal Forming — Best Fit Setup

1.464e+01

%
3
- 'm

oooooooo N
5.821e400 _
2.889e400 _

-2.995¢+00 *

ssssssss

-8.872¢+00 _|

BREITE] :I

11111111

9.001e-01
6.973e-01

8.887e-02
“1.139e-01
-3.167e-01

=
=

-0.251e-01

Deviation
Before: (-14.75, 14.64)
After: (-0.925148, 1.10289)

Best FIt

@ By LS-D A

Target Part
[ Source Part

[[12 Modes on Target 122008, 73971,84607
[[13 Modes on Source 200754, 224575, 231493

) By LSPP

1
2

[ Output

J(

Done

]

Procedures:

Submission:

1. Picking the target (e.g. scan data);

2. Pick the source (e.g. predicted mesh);
3. Three optional pairs of nodes to assist the searching procedure
(e.g. the angle of the two parts is larger than 30 degrees)
4. Output the keyword file for submission.

1. Double Precision Solver (Beta version);
2. Result file: “Bestfit.out” (Post->FriComp->Thick->Thickness)




Metal Forming — Best Fit Setup

Node 1002

Node 1001

Node 1003

Source mesh Target mesh
Best fit results of part separation Node 1: geometry feature Part Separation
Contours of shell thicknass such as the center of a dart (mim)
min=-9.39123e-06 at elemi# 102 is a preferred choice to be 8.450e-06 u
max=8.45032e-06 at elemi# 149 one of the ihfse hodas: 6.665e-06
4. BBle-06 —

3.097e-06 —5
Node 3: the 1.313e-06
center node of a 4. 706e-07 }
t t line ma -2.255¢-06
angen ¥ -4.03%e-06 —

also be used. -5.823e-06
=7.607e-06 EI
-9.39]1e-06
Node 2: the
center of an arc
of a hole can
also be used to
select one of the
three nodes.

Best fit results - color contour of part separation plotted with
"thickness" from the output file "Bestfit.out"”

pLSTC *More details in LS-DYNA Keyword User’s Manual Vol. |

r Livermore Software
UfBas” Technology Corp.
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Metal Forming — 3D Draw Bead

Real bead modeling is necessary for the
accurate springback prediction after the
formability simulation.

With the line beads as the center lines, 3D
Draw bead module directly generates the
real bead mesh on the tooling mesh.

Flexible functions:
— Multiple section profiles
» Smooth transition automatically generated
— Open or close loop beads
» Tail section can be created for open beads
— Two bead types

» More parameters allowed

LR E DR NGHAE

B
L]
i
.
n
i@
o'
5
o
=]
(%]
m
e
o
5
(N
=
(=
)

—
=1
=]
[l

Crash Safety
HVH

ALE Setup

3DGraph

Occupant Safe

tw

Metal Forming

Model Checling

Granul ar Flow Setup

L4 - - - L4 -

£ [LINX2TN)

Eazy Setup

Roller Hemming

Die Sy=tem Module

Scrap Trim Simmlation
Be=t Fit

30 Drawbead Generation
Blank Sizeftrim line Dew

Flange Unfolding

Ctr1+Q

Ctrl+H

Ctr1+T

Ctrl+i¥



Metal Forming — 3D Draw Bead

LS-DYNA keyword deck by LS-PrePost

Pick the line bead

after specifying the section

parameters

mesh

Section cut of the generated real bead

LS-DYNA keyword deck by LS-PrePost

3D Drawbead =2

Type [Bead 2 -

Drawbead Section

. - J— wi=w2
A ] wizRixz
- " o Wizrix2
/‘I)/ zl DixR:
Sl ecde
D1=R1+RZ
Rl 4
nooa
R2 4
2 4
D1 9.2
oz 12
w1 86
w2 11

Tail section

Type [cone surface  ~]

Lti

Lt1=Lt2
Rri=Re2
Ry Rt2
Lti=wi1
Le2=w2
Le3>re1x2
Lt2 L
e 1s
Rt1 2
w2 20
Rt2 3

] Retrieve Parameter
apply || o Reject
Accapt Done

geometry

Section parameter check
to avoid conflicting bead

Smooth transition when
the section profiles are
different

LS-DYNA keyword deck by LS-PrePost




Metal Forming — 3D Draw Bead
AN

Close-loop bead mesh




Metal Forming - One Step

Pick the part,take it as the final

geometry

Blank part definition:| 1 + -

Part to be unfolded (PID:1) —ﬁick Fill Holes

Material . +

Thickness 1
Sgt material and Fill holes
thickness :

NOTE:

* This “part” may involve more than one PID
to accommodate welded blanks

* It must be composed entirely of shells

* Its external boundary must consist of a
single closed loop




Metal Forming - One Step

Draw bead forces are automatically applied to all nodes along the part boundary. the user must specify
the fraction of the fully locked bead force to be applied.

Boundary Constrain

(®) Fraction:

(3 Fraction mnge %

fO—O.3, f1=f0+0.1 f2=f1+0.1... fn=1

Fraction: Apply a fraction of a fully locked bead force along the entire periphery of the blank

Fraction range: when save keyword file ,a list of input deck with different fraction of fully bead force will
be created.




Metal Forming - One Step

3 Reference nodes for reposition{optional)
] | ﬁ086r8119r3?633

Add nodal constraints to prevent
rigid body motion, allow users to
specify three nodes so that the
blank is transformed onto the final
part(the input)




Metal Forming - One Step

Create LS_DYMNA input file:

File Folder: [ Ex\onestep Browse Save kwd.: save input deck files into sub folder.
SI““ Folder: It‘“‘t I Save proj: save input deck settings into project file.
File Mame: temp
Save lkwd Save proj Run
= LS-Run — O =

File Settings License Manuals Help

INPUT [Enonestepitestitemp.dyn ~ || Nepu 8 “vla ~ Run: launch LS-Run
SOLVER DALSDYMNAVprogrambls-dyna_smp_d _R101_winx64 ifort131.exe ~ |5 MEMORY|600m -~ ﬂLTClm
LS-DYMNA command

Preset SMP single Set

$SOLVER i=%INPUT ncpu=$MNCPU memory=3MEMORY D=nodump - || = NOTE: After running LS-DYNA7

DALSDYNANprogramils-dyna_smp_d_R101_winxg4d_ifort131.exe i=E’\onestep\test\temp.dy the results W|” be Saved |n

@&v Local ~ |O &3 | stop ~ T D | d2plot ~ | BB | |messag ~ || SUb fOIder.

add job to local queue
Job Table WinHPC Usage

Expression

Prewview

1D Input File Run Command Status
1 EMNonestepitestitemp.dyn DALSDYMAVprogramils-dyna_smp_d R101_wi Running...




Metal Forming - One Step

Unfolded Blank Size

l

Open: Get the size of the initial blank(unfolded
flat blank)

Output blank IGES: blank outlines can be
created in IGES format.



Metal Forming - One Step

Fringe Thickness

Forming result | Reset range [ ]Rewverse colors

| Thickness 1| Thinning | Min: | 0.608441 |

FLD Plastic Strain Max:l 1.64611 |

Reverse the fringe color palette
Forming result | Reset range ! Reverse colors |

Thickness Thinning | Min: | 0.608441 |

FLD Plastic Strain Max:l 1.64611 |

shell thickness

1.646e+00
1.542e+00
1.43%e+00 _|
1.335e+00 _
1.231e+00 _
1.127e+00
1.024e+00 _|
9.197e-01 _
8.160e.01

T7.122e-01 :I
6.084e-01

shell thickness

1.646e+00
1.542e+00
1.439¢+00 B
1.335e+00 |
1.231e+00
1.127e+00 |
1.024e+00 |
9.197e.01 _
8.160e-01
7.122e.01 ]
6.084e-01



Fringe Thickness

Forming resulc

T |

FLD

Forming result

FLD

Metal Forming - One Step

Thinning | Min: | 0.608441

Plastic Strain | Max:| 1.64611

Reset range Reverse colors
Thinning Mirz

Plastic Strain | Max:

A set of min/max ranges is computed

Reset range [ Reverse colgrs

/]

Assign current range to user ma

shell thickness
1.646e+00
1.542e+00
1.43%e+00 _|
1.335e+00 _
1.231e+00 _
1.127e+00
1.024e+00 _|
9.197e-01 _
8.160e-01
T.122e-01 :I
6.084e-01

shell thickness

1.300e+00
. 1.220e+00
1.140e+00 _§
1.060e+00 _|
9.800e 01 _
9.000e-01 |
8.200e-01
7.400e-01
6.600e-01
5.800e-01

Assign current range to user min

5.000e-01 |



Metal Forming - One Step

“sthickness reduction
8.627e+01
7.122e+01
5.616e+01 _|
4.111e+01 _
2.605e+01 _
1.100e+01 _|
4.05%9e+00 _|
-1.911e+01 _|
-3 41Te+01
4.922e+01 :I
6.428e+01

Fringe Thinning

Forming resulc Reset range |[|Reverse colors

Thickness | [ Thinning | Min: [ -64.2794 |

FLD Plastic Strain Max:l BG.2708 |

effective plastic strain

1.000e+00

. . . . 9.000e-01 :I

Fringe effective plastic strain 5.0006.01 _
7.000e-01 _
Forming result | Reset range |[]Rewverse colors 6.000e-01 _
Thickness Thinning | Min: | 0 | 5.000e-01 _
FLD [ Plastic Strain | Max: | 1 | i
3.000e 01 _

2.000e-01

1.000e-01

0.000e+00 |




Metal Forming - One Step

FLD Standard
Formability key

Cracks
s Risk of
FLD formability cracks
Severe
thinni
Forming resulc Reset range |[]Reverse colors NS
Safe
Thickness Thinning Min: | 0 |
—_— Inadequate
[ Fp || Phstic strain | max:| 1 | stretch
Wrinkling
tendency
. Wrinkles
Calculate FLD curve by setting
thiCkneSS and index Formability Diagram - CRLCS (t=0.8 n=0.21), True strain)
Limit:®) ssFLC ) Defin |0 Cracks
Margi® shift () %FLC 0.1 Risk of cracks
Browse Allowable thinning: 0.3 Severe thinning
= o.z1 | Essential thinning: 0.02 Inadequate stretch
Allowable thickening: |0.01 Wrinkling tendency
R-value: 1.82 Wrinkles
Wrinkle slope I:l [ BlankfUnblank elements of a Formabili
Read form'ng ||m|t curve p0|nts Edge type: Major Edge strain Minor Edge Laser cut 0.8
. HEC OFff | Max 10 o Mew punch 0.6
from a flle Close | Min 5 -50 Worn punch 0.4

CIVaTore Sorware
Technology Corp.



Metal Forming - One Step

Do you remember the “Fraction range”?

Boundary Constrain
() Fraction: 0.5

(=

0.3 |~ 1 |increments: 0.1

If “Fraction range” selected, a group of results adopted different fraction value will be created.
Save proj Run

Job Table WinHPC Usage

[=] Input File Run Command
g Efonestepitesty08diritemp.dyn DA LSDYMNA\programils-dyna_smp_d_R101_winx64_ifort131.exe i=In queue
a8 EfMvonestepitest\07 dirtemp.dyn |[DALSDYMNANprogramils-dyna_smp_d_R101_winx&64_ifort131.exe i=ln queus
7 EMfvonestepi\testh0odiritemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winxt4 ifort131.exe i=ln queue
6 Efonestepitest05diritemp.dyn |[DALSDYMNA\programils-dyna_smp_d_R101_winxg4 _ifortl131.exe i=In queus
5 EMvonestepitesthDddirtemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winx64 ifort131.exe i=ln queus
4 EMfvonestepitesth03dirtemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winxt4 ifort131.exe i=ln queue
3 Efonestepitesti02diritemp.dyn |[DALSDYMNA\programils-dyna_smp_d_R101_winxg4_ifort131.exe i=In queus
2 EMvonestepitesth01diritemp.dyn DALSDYNAAprogramils-dyna_smp_d_R101_winx64d ifort131.exe i=Running...




Metal Forming - One Step

Fringe the results with split window

3- LS DYNA keyword deck by LS PrePost 5 LS-DYNA keyword deck by LS -PrePost
Contours of shell thickness shell thickness Contours of shell thickness shell thickness
min=0.633389, at elems# 16919 1.701e+00 min=0.608423, at elems# 16919 1.646e+00
) [Tex=170057, at clem# 4765 1.5940+00 ) [ex=1.64612, at clem# 4755 15426500
LA Assembly 1 1.487e+00 _| L7 Assembly 1 1.439e+00 _|
Tﬂam FEM Parts 1.380e+00 _ Tﬂam FEM Parts 1.335e+00 _
1.274€+00 _ 1.231e+00 _ . H 4
e e Pre page: Plot the previous
1.060e+00 _| 1.024e+00 _|
9.535e-01 _ 9.197e-01 _ reS u |tS
8.468e-01 8.160e-01
7.401e-01 :I 7.122e-01 :I
6.084e-01

L ¢ e N

4.LS-DYNA keyword deck by LS-PrePost shell thickness 6-LS-DYNA key shell thickness
Contours of shell thickness Contours of shelllthickness
min=0.622183, at elem# 16919 1.671e+00 min=0.599809, at plem# 16919 1.616e+00
) max=1.67121, at clems 4755 15660400 [max=1.61613, at plem 4758 15180400
7 Assembly 1 1.461e+00 _| ] Assembly 1 1.413e+00 _

Z FEM Parts 1.357e+00 _ = FEM Pa 1.311e+00 _ N t . I t th t 4
i +2100-00 ] ext page: pio e nex
1.147€+00 _ 1.108e+00 _

1042000 1008000 results
9.369e-01_ 9.0476-01_
8.320e-01 8.031e-01
7.271e-01 :I 7.014e-01
6.222e-01 _| 5.998c-01 _|
Pre page Mext page
0.300000 0.500000

400000 0.600000 FraCtion Value

4 Livermare Software
Whag” 'echno)

e Thickness fringe as an example



Metal Forming - Blank Size

» This feature will automatically adjust an initial blank’s size and
shape so that the formed part will more closely match a given target
shape.

 Thus it has three inputs

— The initial blank

— The corresponding formed part
— The desired result, in the form of a boundary curve or a full mesh.




Metal Forming - Blank Size

Import the blank, formed piece, and

then the target

blankSize/Trim [F2=]

Blanksize/ Trimline | Resurtsi
Initial blank{mesh):

Final formed part{mesh}: 3

Target part definition

@ Boundary curve: 5 rL Import ]I Pick |
& Mesh part: Import Pick
Reference geometry(optional): [ Import H Pick ]

Advanced...

Create LS-DYMA input file:

File Folder:
Sub Folder:
File Mame:

Save kwd” Save proj ]

# Technology Corp.
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B Desktop
4. Downloads

E] Recent Places

o= Libraries

&' Music

[ Pictures

i Computer

& o5

[

T = RefGeo
» MNewTutorial » ppt - | &,l | Search ppt o | 1’("
Mew folder Hz= - - Curve
. = . .
= Mame Date modified Type &
., it Surf
EE] blk.crmd F Windows Co Q
— i - £ 3 i - -
= lspost.cfile 4 218 PM CFILE File - i
2| lspost.msg F2014 3718 PM MSG File
=) op50.dynain 4 TI3,2014 900 AM DY AN File | E
. . ~ ht GeoTol
} sim bk 2 014 8:59 AM K File —_—
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= T |
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Metal Forming - Blank Size

* The model should
look like this at this
point.

* Notice how the yellow
target curve does not
fit perfectly around the
formed piece.

* By the end of this
process we will have
another curve around
the blank, telling us
how the blank should
look to fit perfectly into
the target curve at the
end.

begr Technology Corp.



Metal Forming - Blank Size

Create Dyna input file

e () « Running the sim.dyn file created here

lanksi irmili .
Blanksize/ Timine | gems] causes LS-DYNA to run a calculation of
Initial blank({mesh): [ Import ][ Pick ]

blank size, rather than the usual finite

Final formed part{mesh): [ Import ][ Pick ] element SimUIation

Target part definition . ' .

© Boundary curve: (Gmport | [ pick ] « Theresults are .ibo flles, ratherthan t.he
) Mesh part: rmmore 1 Pick usual d3plots. We will convert a .ibo file

into .iges on the next slide.
* Run this file through LS-DYNA before

Reference geometry(optional): [ Import ][ Pick ]

proceeding.
Create LS-DYNA input file: « Upon creating this sim.dyn file, PrePost
Fie Foider: [ Cr\Users\onaid\besktop\ | Browse ] | | 1 will also create duplicate files of the
Sub Folder: blank, formed part, and target curve and
File Mame: LI% 1|2 name them initial .k, final.k, and target.k
Save kwd [ Sawve proj ]

, 3

G Livermore Software
M. ilfe” 'echnology Corp.




Converting .ibo to .iges

#8 L5-PrePost4.2 (Beta) - 061ul2014(20:00)-64bit Ch\Users\ronald Desktop\blkSize input files\final.k __|:|_!
File Misci Wiew Geongetry FEM  Application ~Settings Help
blankSize/ Trim 2_-§:§_| &8 Import a part
Blanksize/ Trimiiflg|_Results QU [+ 0707test 2|
Import ".ibo" file from LS-DYMA run: I | Import | . L =R :
Chrganize - Mew folder BES ' '_ﬁil
e . - Mame Date modified Type
Bl Desktop [ part ibo 230 PM IBC File
4. Downloads I | trimncurves.ibo I 3 2:30 PM IBO File
' Recent Places
o Libraries
Covert to- -__jl Docurnents =
=01 Musi
I i@ STEP ﬁ:-rmatl 4 @' Music
le=| Pictures
= IGES format 5 B¥ videos
File Folder: CahUsershronald\Desktop\ 07 [ Browse
/8 Computer
Sub Folder: oy
&, osc) i
File Mame: result s HP_RECOWVERY (L
| Sawve | . o | I ’
- - IBO Files =

I 6 T SR File name: trimcurves.ibo

g Technology Corp.
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Metal Forming - Blank Size

 Now import the new result.iges that we just made, in the
usual fashion (File->Import->IGES File). You should see
a new curve appear around the blank.

A% AT
ED=Ts.




Metal Forming - EPS FLD

« Add EPS (Effective Plastic Strain) FLD in the FLD interface

* Once the FLD EPS is checked and the r-value is input , the formability
diagram will show the EPS FLD results with three colors :
Red:crac_k_,_ | | Green:safe

Help

File Misc. View Geometry FEM Application S

ngs

LS-DYNA keyword deck by LS === |
Contour of Formability: Mid. Surface ELD) x

@
&

FLD EPS
Formability key

T
o
g
3
B
n
i
o
i
o

)
<

FLD curve: CRLCS (t=0.8 n=0.21), Try Calculated FLD Curve:
& tn < File S Cracks FriRang Curve
S sEEAL o ; &
Risk of History  Surf
IL cracks xx ‘a
triPsat HERE R R Safe XYFlot  Solid
[~ FLD E'Strain [ RadialSM g

»
&
1t}
o
8
d

r-bar= 1.00

L EPS

W FLD EPS fI 112!

I™ Strain Path On Traditional FLD

F:é%’
s

§
H

Y,

| I North America Standard Follows . ﬂ
|- Dual view ¢ M:‘f‘
™ Dual View T Diff Crily T N

|= g=! | y EeTol
¢ por  [romebiy <] =

Post

¥ Cracks

© Eement  dlear | nfo | reporn Limit % FLC: o
© Area &1 Marginal & Shift © %ELC [01 [ Risk of eracks
_— oz ’

 Polygon ¢ ©

i
T
&

El#=270371, 2 ba M?re
Moo anuni padade, teenes, Essential thinning: 0.02 i e
R 2 Allowable thickening: 0.01 = MFPost
EPS—0.111, Bata=0.479 e
Postion: [Middle =] [ Update R-vatue: i i Yecmj Favarl
Biank | Reverse | unblank | Wrinkle slope 1 I~ Blank/Unblank elements of a Formability St%
Plot New Padd | Edge type: [HECOff  ~| Max edge strain@e)|10 Laser cut edge e a:g;é

iY Clear Raise Pop | Close New punch edge 10.6 Worn punch edge a4 59

Done




Metal Forming - EPS FLD

Add “Dual View” button — once it is checked, screen divided into 2
windows, one shows Traditional FLD, one shows the EPS FLD

Bl LS PrePosiR

File Misc. View (Geometry FEM Application Settings

Help .

 Part |FLD =1
i+ Element Clear I Info IF{epDrtI
i Area = In

i~ Pohlygon  out

1-LS-DYNA keyword deck by LS-PrePost
Time = 0.016973

Contour of Formability: Mid. Surface

FLD curve: CRLCS (t=0.8 n=0.21), True strain)

E..

ESE I LR

Marginal

FLD Standard
Formability key

Cracks

Risk of
cracks

Safe

Bl Formability Compare Dialog

= shift ¢ %FLC |0.1 ¥ Risk of cracks

1-LS-DYNA keyword deck by LS-PrePost
Time= 0.016973

Contour of Formability: Mid. Surface

FLD curve: CRLCS (t=0.8 n=0.21), True strain)

FLD EPS
Formability key

Cracks

Risk of
cracks

Safe

& | w &

CEL N

60




Metal Forming - EPS FLD

 Add “Dual View” button — once it is checked, screen divided into 2
windows, one shows Traditional FLD, one shows the EPS FLD

File Misc. View Geometry FEM Application Settings Help .
1-LS-DYNA keyword deck by LS -PrePost FLD Standard
: Time = 0.016373 Formability key
Dual view Comtaur of Formability: Mid, Surface
. . FLD curve: CRLCS (t=0.8 n=0.21), True strain) Cracks
[» Dual Viewr Diff Onby —
_ I B isk o
— Elj = E Il Formability Compare Dialog cracba
Saf
" Ppart |FLD -1
i* Element Clear I Info IRepDrtI
= Area = In
i~ Pohlygon © out
2 i = !_“__ = FLD EPS
Marginal < shift ¢ ssFLC |01 ¥ Risk of cracks Formability key
FLD curve: CRLCS (1-0.8 n-0.21), True strain) Cracks
Risk of
cracks
Saf

61




Metal Forming - EPS FLD

« Synchronized highlighted element on both contours when user click on the
element

B PlotWindow-1 - o “ t FLD Standard
Formability key

| B Plotwindow-2 - o = i pLDEPS
| Formability key

Traditional FL D Middle 0.9 FES FLD Middie
s ------ ! L ----- ’ Cracks 0.8 : : : : : : Cracks
RN AR AR Risk of PO 0 N o 77l Risk of
! h : : : H : cracks £ : : : : : : H cracks
a4l ! i i i i o — B feedees R Rl Sl Sl s i i
o g h : O o ; ».6 : ; ; i
FONELFET A e Mt b ||
g3 a 95 AN : :
PO . T M 5 S W~ O . A O ruf G e N R A S A T
32 —— 24 5 0 O
...... SR Misdeas
0.1 T T R VO R S e e oL SV SRS, I U SN [ .
________ N | 0.2
STV . |00 [ gt foedboado ot e
0 ] L 1 . ' : 01 1 H o | ' | '
03 02 01 0 i 0.4 - ‘.i/o 02 04 06 08 1
Minor True Strain Strain Ratio(Minor/Maior)

Title[scald Ater|Fitte Pring savelLoad| oper ide closd Quit | [Titie]scalg Attr [ Fitte{print save|Load oper| Hide|closd quit
5
- AI"

&= 62
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Dual wiews

« [1]

Metal Forming - EPS FLD

Compare EPS FLD and Traditional FLD contours , for the different color areas
,keep and display the contour colors, for the same color areas , change the color
to grey in EPS FLD window

i LS-PrePost(R) V4.5.0 (Beta) - 15Jul2017-64bit EAzhangzhanqum\FLDAhdinrid3plot
Geometry FEM  Application

™ Part |FLD

f* Elerment Clear | Info |

(" Area {="

" Polygon £

1-LS-DYNA keyword deck by LS-PrePost FLD Standard
Time = 0.016973

Contour of Formability: Mid. Surface

FLD curve: CRLCS (t=0.8 n=0.21), True strain)

Formability key

Cracks

Risk of
cracks

Safe

1-LS-DYNA keyword deck by LS-PrePost FLD EPS
Time = 0.016973

Contour of Formability: Mid. Surface

FLD curve: CRLCS (t=0.8 n=0.21), True strain)

Formability key |'




e

o« *DATABASE_FREQUENCY_BINARY_{OPTION}

Database LSPCode Data Contents

D3SSD 21 Steady state dynamics
D3SPCM 22 Response spectrum analysis
D3PSD 23 Random vibration PSD
D3RMS 24 Random vibration RMS
D3FTG 25 Random vibration fatigue
D3ACS 26 FEM acoustics

D3ATV 27 BEM Acoustic Transfer Vector

e Ascii Databases

FRF: frf_amplitude, frf_angle, frf_real, frf_imag
BEM acoustics: Press_Pa, Press_dB, bepres, fringe_*, panel_contribution_NID,
SSD: elout_ssd, nodout_ssd, ...
LSTC | 64



———————————————————————————
e Each analysis type has its own interface, unique fringe components

e |S-PrePost will automatically recognize the analysis type and pop up the
corresponding interface

3 NVH Fringe Component L = |

x-displacement

| |y-displacement

z-displacement

— x-velocity

y-velocity

| z-velocity

x-acceleration

: |y-acceleration

z-acceleration
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——————————————————————————
e NVH Job Setup
e The 6 NVH analyses are:
FRF — Frequency Response Function
SSD — Steady State Dynamic
Random Vibration Analysis
Response Spectrum Analysis
BEM — Boundary Element Method for Acoustics

FEM — Finite Element Method for Acoustics

e Users should not have to know all the necessary keyword data for each type of
analysis. LS-PrePost will create all required keyword cards
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An example of the Interface to setup FRF analysis

Frequency Response Function = Frequency Response Function s Frequency Response Function

Modes Damping Excitation Response Output Modes Damping Excitation Response Output Modes Damping Excitation Response OQutput

Mode&Freguency Damping Type: Type:| Nodal force ~
Frot wode:__0] vast woder ]

Min NaturabFreq:[ 0.0 Zem: Location:| Node ~] 0 H:H Done |
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Restart Option
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Previous
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Write K SaveProj

Frequency Response Function P54 Frequency Response Function =

Modes Damping Excitation Response Output Modes Damping Excitation Response Output

Type: Displacement ~ MEthDd:

Lomtmn:l Mode ~ || o ”:‘ | Done | Freg-min: _m Freg-rmax:
oo [Vesor = vewor [ o][.] omoer 2]
Response Value:

Dption:lArrpitude + Phase angle V| [}S

Keyword Viewe

Previous Next Write K | | SaveProj previous || Close || write K || Saveproj




A new “Solution Explorer” is used for ICFD pre-processing setup, this interface allows user to
build an entire LS-DYNA input file for ICFD analysis without knowing the required keyword
data

 The solution can be saved, exported, or run directly
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D - Fre Processing

The Solution Explorer interface has an “Application Tree” that defines the analysis type,
material, part data, boundary condition, loading, output, etc.

Each of these entities use the “Property Interface” to define all related parameters and data

Tree

vvvvv

Property ———
Interface
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Since the official release of the ICFD solver in LS-DYNA R7.0 version,
developments have been continuous and the number of users has been
steadily growing.

Currently LS-PrePost offers some tools in order to post treat the results
from the ICFD solver based on its solid mechanic counterpart.
However, the requirements for CFD post treatment are often quite
different and challenging. This meant that a radically new approach was
needed for LS-PrePost to meet those specific requirements.
LS-PrePost 4.2 will be the first version to incorporate post treatments
specific to the ICFD Solver and to CFD solvers in general.

LS-PrePost 4.3 has further improved its capability in the post-treatment
of ICFD results
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ICFD - Post Processing

The MS Button activates the new
ICFD post-processing interface

>

| ~Fk® MS_SHELL_100( ~
-

¥l MS_SHELL 1000

Each part is an object, right click on

=~ MS_SOLID_GROUP
= a3

the object to select entity, multiple Sl pee
entities can be applies to the object T g
Each entity will has its own display R =
Option S c LT st B =

= .Iﬂsﬁ
The entities are section plane, iso- 0 s | -
surface, streamline, vector, vortex e e
core, detach/attach line, LIC, data s -,
plot, and 3D data plot o — -

| Fringe Legand | [7]




ICFD - Post Processing

In the present case, the surface parts composing a road vehicle are
displayed, colored by the pressure field, along with the domain floor,

displayed in Wire mode

5-PrePost(R) V4.3 (Beta) - 26May2016(08:00)-64bit C:\Usershinaki\DocumentsiICFDN drivacridrivacr_d3plots\d3plot
Misc. View Geometry FEM  Application Settings  Help

LS-DYNA keyword deck by LS-PrePost
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ICFD - Post Processing

In the present case, a section plane, streamlines and an iso-surface have
been applied on the fluid volume. Note that the Streamline and Section Plane
have been colored by velocity and each has its own independent fringe bar
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ICFD - Post Processing

Another example, here Vectors and Streamlines objects have been created
by applying on the Section Plane rather than on the volume. Again, the
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ICFD - Post Processing

More advanced tools are available for a better comprehension of the flow. In
this case, the Vortex Cores are captured and displayed allowing the user to

quickly identify regions of interest, where flow separation or turbulent effects
may occur

4
fisc, View Geometry FEM Application Settings Help
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