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Meshing Module
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Rapid Modeling - Laser Weld
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Rapid Modeling - Laser Weld

Spot Welding > .
BlockmM

- 2
() Beam (L@ Solid MLineM

1 $ - - # - BvPDsﬂ:ian-_E- _ t-r_::
* Solid PID | 7003 |
1 Part A | 1600 | §| Tetram
Cpart e | 2600 ||| #H
Cune | T |
wWeld type

() One Layer (@ Two Layers

e

ModEdit

&EH MFPre
EleEdit gl

— O~ — — — —
*
u
+
&+
+
*

oo
O
@
O
O
@
>*
I
3+

| Mat. Properties

ROz 7.8e-9 | MRR: Fawvorl

E: 210000, | NR5:

PR: 0.3 | NRT:

SIGY: 350. | MRR:

ET: 500. | M55:

= | = | == | == | == | Y

EFAIL:

Create Raject

¥ Technology Corp.




Rapid Modeling - Laser Weld
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Rapid Modeling - Connectors

v Getd

pick one node on one hole,
another node on the other Baam PID:

32
Expiod
X uge
hold i a
- Bflect
‘a
Then click "Create” (g

Boam ED: 18427




Rapid Modeling - Connectors

(®) CNRB+Beam () CNRB+Joint

All None Rev

[} part Property Fix  )Rot

Beam EID: 18429 |
b Beam PID: 10 |

LST('; Rejact | Accept

A Livermore Software Daone
N8 .7 Technology Corp.




Rapid Modeling - Joint Wizard
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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

2017
FEN 7Settmgs Help

Decupant Safety >

&5 Metol Forming >

@7 Model Checking >

ZA\ Tools >

xﬁﬁ Crash Safety >

M e >

i ALESetup

Granular Flow Setup

6. 9 #

3DGraph
Customize

Segment Pressure Wave
S —
§ e

LSTC

Livermore Software
 Technology Corp.

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

Cell Geometry:|Pouch -

Mechanical Model: | Solid -
Origin Point: | X:| o v:f o |8 2=) 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

- Layer type: Sep S
Layer-4(NegEl}

Layer-5(CCN) Mat1D- L2 _JLI
Thermal MatID: 0 _]ﬂ

Insert I Delete |

™ 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




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

. ivermore Software
N8 .7 Technology Corp.




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

E 2 H 16
+ - + 1 Hidentical
coordinatesl * b = — maximum
numerical accuracys
- / + - H+ it

+ # + H? = 16

= + % H +16
— # + / H I
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Rapid Modeling — Snapping Nodes

BB LS-PrePost(R) V4.3 (Beta) - 31May2016(08:00)-64bit h\LSTC.H3_SOTH_DETAILED.151214_BETA_IntermediateRelease\dd k

File Misc. View Geometry FEM Application Settings Help

L &2 v © @ 9 o

Y

TP

e PphrxEdk

& 2

Occupant Safety
Metal Forming
Model Checking
Tools

Crash Safety

NVH

ALE Setup

Granular Flow Setup
3DGraph

Customize

Segment Pressure Wave

Wear

General Checking
A1 ALE Checking

&

RefGeo

<

i)
15
2
®

{

w
s
=4

¢

0
=R
=

a
g
L |
g

&

2
o
i
5

i)

2
2
a
@

v
EleTol
==l
Post
M5
MS
| 53
Xy
MdcChk
! L 4!

| 6
L Favorl

Option | HidEle ShaEle VieEle WirEle

Feat

Edge  Grid  Mesh

@ @

@ < , U

Shrink SectMo  Fringe

unref

EdgGeo ShaGeo WirGeo

>

General Checking

#H % =

Plot

~
v

Fast Renderer
20 PM

6/1/2016

3 4 Technology Corp.



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

lag# Technology Corp.




*%

$&



1 k1L - = - 5

) N

) ' I

) # MME 1 TMMT MNT BNO |

NM"0 N "0 NM 0 NB.ON 0

) ¥ 1 66 0 0 N3 4 N3 40
- 4

) - I = 0

) 5 34 4Q5




0 2. 5 0§ T&&!I &6 TES
) ! '

$$




$6 7

D

LSTC

S
Technology Corp.

*

1H2

ometry FEM !App catioﬁ] Settings Help
-

dRao@udHEEY LY

v

Customize

Airbag Folding
Dummy Positioning

Seatbelt Fitting

Metal Forming L4
ALE Setup
Model Checking L2

Intrusion Measurements
Head Impact Positioning
Granular Flow Setup
Airbag Impact Setup
Media

Sled Creation

DynFold

CurveGen

THUMS Positioning
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defi ne:
voi d mai n(voi d)

{
Int nung ate;
Int nunH e;
Inti =0;
Int j =0;
Hoat *cur = NULL;
Hoat *tines = NULL;
char buf [ 128];
nungtate = SO GtDataCenterint ("numstates");//
nunH e = SA.Get Dat aCent er | nt ("num el enents");//
cur = mal | oc(nunH e*si zeof (H oat)) ;
times = mal | oc(nunt at e*si zeof (H oat)) ;
/1 ti nes
nungtate = SOGet Dat aCenterH oat Array("state_tines", 0, 0, &inmes);
for(i =0; i <nun&ate; i =i+l
{
SCOLSA t chS at eTo(i +1);//
/1 0 MD
nunll e = SA.Get Dat aCGent er H oat Array(“stress_1stprinci pal ", 0, MD &cur);
sprintf(buf, "stress 1stprincipal %l. dat",i +1);
/1
SCLF i ngeDCToMdel (0, 0, nunH e, cur, i +1, buf) ;
}
free(cur);
cur = NULL;
free(tines);
times = NULL;
}
mai n() ;
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Define Toolbar

Swap tool order
rag out prompt
7] Dock pepup dislog

Hlow directly editing on toolbar

Drag to bottom  [¥] Drag to favorite

First Level

[

RefGeo

Y

Curve

L7
Surf

GeoTol

4y

Mesh

Model

jori
£
EleTol

Buttons

! @

Axis Plane CrdSys Point

GemEdit

check Al |[ Unchk All |[ To TTB |

Custom Toolbar

| om

Favorl Favor2

Transparent Toolbar >>

Buttons

Ms

i-PrePost 4.2

iew: =Ceimetvg TR Nispieativg

T 1t Subsystem D
Current Working Directory
General Settings
Post Settings

Configuration Settings
,e Toclbar Manager >

[_ Transparent Toolbar << ]

M. M

Macrol Macro2

Macro3

Macro4

M

Macro7

Macro6

Default lcon and name /”"’

Macro5

Macrog

_Rernuv_ L:3
‘ Add Macro .

LSTC

S
Technology Corp.

—

Apply Cancel Close

Cancel || Close
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RATGEH)

Title

Legend

Time Stamp
Triad

Perf

Feature Tree...
Airbag NodeRG
Airbag ShellRG
Bound Box

150 View

__ Shortcut Toolbar

eom 1L

Active Label
Dimension ¥
Fringe Minhi »

Measure Rule

MN/A gray fringe

DEp @ o 1 T
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|Commands

Flsprepost macro command file
*macro begin mycmd
genselect target part
selectpart sel
selectpart on 540
selectpart select 0
fringe 67

pfringe

state -1:

fringe 520

pfringe

*macro end

Change thb‘
name

Titte  MyCmd | Load.. || Icen.. |




- fUl *+

34 # 1 =
340 1340 1340

)
)
) *
)
)

™. M. M Ma ™. M. ™M M

plotl  Macre? Macro3  Mocrod  MacroS  Macra6  MacroZ  Macros
plott =
Commands

*Isprepost macro cormmand file
*macro begin plotl

genselect target node
genselect node add nodé
genselect node add node &N2(n)
2. | genselect node add node &Na(n)

ntime 8

> deletewin 1
*macro end

Titie] Lol | Tiy

Macrot

n2 2846 |[] Pick Made
2667 |[] Pick Nade

Load... lcon... [ Update Exec Close

LSTC

Software
Technology Corp.
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Bl _LS-PrePost(R) V4.6.0 (Beta) - 04)Jun2018-64bit E-\posttest\2caritempTid3plot

isc. View Geometry FEM  Application Settings Help

“New
Open >
Import >
Recent >

Save Keyword As...

Save Active Keyword As...
Save Project As...

Save Po

Ctrl+ Shift+S
Ctrl+Shift~K
Ctri+Shift+R

Update Ctrl+ U
Run LS-DYNA.

Print... Ctrl+P
Movie... Crl+ M

Save Geom As... Ctrl+ Shift+G
Save Keyword and Project As...

Save Solution As...

Exit Ctrl+ X
Save and Exit

* * 4

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
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Metal Forming

Application | Settings Help

& Ocecupant Safety

E-i:jfj Metal Forming | --:‘:;":‘:: Ea=y Setup Ctr1+g
'.';_}f Model Checking | f Eoller Hemming Ctrl+H
=2l
e  Tools = Die Swxstem Module
gﬁi Crazh Safety .:E", Serap Trim Simualation
| ot :
%% B | 2% Best Fit
3 |
I:I:I ALE ZSetup g 30 Drawbead Generation
+ —
f__?_.‘:' Granular Flow Setup ‘ Blank Sizeftrim line Dew C+r1+T
# * I\;:_b 3DGraph @ Flangze Unfolding Chrl+¥
# 1 G
+




Metal Forming - DSM

* _ *
>

) Prepare the given part for further processing
> =

) Tip the part (the flanges excluded) to the desired draw position
> 7

) Specify how to process the defined flanges

repair the boundaries

> <

) Create the binder profiles and generate the binder
>

) Create the addendum profiles and patches to generate the addendum

) Save the created tools and the curves to files




Metal Forming — Multi-Stage Setup

_LS-DYNA key

2 Flanging

*%

deck by LS

Metal Farming eZsetup Wizard

Stage Definition

AutoHide

BIkTrm

[E=NE=m =<

Ci= [Einder

[Punch [Orawhead) Control

Bubl« ] *

Trmming }| Tipping |

Trimming control option
Mesh Pre-adaptive  Shin 2 Lewvel: s

Check/Fixing Shell  SMin; o

[ Blark has initial strain/stress
Trim Curve

@ 2D

e

0.00 0.00

*right click finish the picking

Metal Farming eZsetup YWizard

Stage Definition

[E=S[E=m =<

[Drawbead| Contral

[Die [Binder  JPunch
Gravity | Forming | Trimming | SpringBack | Tiping |

Forming control option
for early feasibility
for forrnability onby
= for springback

[ selective Mass Scaling(SMS)

Additional Pad

BIkTrm

Flanging

Drawing

AutoHide

1500

Pick Pad Pad Speed:

Output State
#States
Closing: 5

Distance To Home

10,6,4.2,1

Forming Preview

Drawing: 10

Stage Definition:

Flanging

AutoHide

*
* *
# ¥
*
Metal Farming eZsetup Wizard = = =
Bupl« |+ [Die [Binder  [Punch  [Drawbead Contral [Bubl < [ -
Gravity | Flanding | SpringBack
contral |post | Pads | Flangs

Flanging Control Option

@ Fast ) accurate @) Implicit

Selective Mass Scalina(SMS)

[F]Pre-adaptive Mesh Along Curve Pick
1.5 4 2
Flanging(cantact) Offset:
[Clpost [JPad [[flanging stesls
1.1

Output State
Flanging: 12

Kinematics simulation output

Closing: =




Metal Forming — Spring Back Compensation

Metal Forming eZsetup Wizard el = =] Metal Forming eZsetup Wizard el = ===

Setup Blark =) [Binder  |Punch [Drawbe| |- [Binder  JPunch [Drawbead| Contral  Submit
DrawType | Gravity | Forming | Trirrming | SpringBack | Compensation
@) Air Drawe () Toggle Dravw 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

Local smoothing.

Process Selection: Stage Definition:

Avalable Process ode Seti 1 select || create | >
Flanging |4
Closing T
Tipping [ Localized regions
Hermming

Fore 1 Eegin End Curve

Compensation

stagel @ -

Del stagel

Unit Systermn: mm-seconc-tonne-MNewton
Rote: Al tools must be in home pasition,
eZsetup works best with LS-DvhAa RES.1.0 and later.

[ autoHide ek | Back || mext [[ dose | |
- Scale Factor’ - *
+
#
Binder Change’ , #
- *
I Compensation method selection @I - # 6
Please select compensation type:
1. Globalflocalize compensation Localized regionsS +

[forming and springback process
will autom atically insert before) * —_ # * 6

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

# # * + + * #

Typel Type2 Cancel




Metal Forming — Lancing Setup

*

ketal Forming eZsetup Wizard EI' = '@
[Blank |clie |Binder  |Punch  |Drawbead|Con| * | *
Punch partJdefinition

Lancing Option

Start Distance: 20
Stage Definition: End Distance: 0.5
Cut times: a

Pick Curve

stagel

*right click finish the picking

[¥] sutaHide [ Back ][ Mext ][ Close ]




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

[

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

fe

WLB 1C
X Livermore Software
Technology Corp.

Metal Forming — Best Fit Setup

1.464e+01
1.170e+01
8.760e+00

- w

5.821e+00
2.883e400
-5.613e-02
-2.995e+00
-5.933e+00 _
-8.872e+00 __
-1.181e401 :I
-1.475e+01

P it

1.103e+00
9.001e-01
6.973e-01
4.945e-01
2.917e-01
8.887e-02
“1.139e-01
-3.167e-01
-5.195e-01
7.223e-01
-0.251e-01

r
i

<

* 53 7z6D;! "z6%:z4 © By Ls-DYNA
£ 53863571 "6"&$(I4 -

) By LSPP
1
2
[[12 Modes on Target 122008, 73971,84607
[[13 Modes on Source 200754, 224575, 231493
[ Output ] [ Daone ]

6 6 40
6 40

F= 1F=




Metal Forming — Best Fit Setup

Node 1002

Node 1001

Node 1003

Target mesh

Source 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 elem# 102 isa preferred choice to be 8.450e-06 :.
max=8.45032e-06 at elem# 149 one of the three nodes. 6.665e-06
4.881e-06 —
3.097e-06 —5
Node 3: the 1.313e-06
center node of a bt }
t t line ma 22 0e00
angen Y -4.039¢-06 —
also be used. -5.823e-06
=7.607e-06
-9.39]1e-06
Node 2: the
center of an arc
of a hole can
Z

also be used to
select one of the
three nodes.

Y\L'X

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

BLSTC B/ V- 7 L / 9 §

r Livermore Software
UfBas” Technology Corp.




Metal Forming — 3D Draw

* # + 6 .J.l:pp'j_icaii-on] §ettin_gs Help
g‘, Occupant Safety |
af;: Matal Pormine b | B mavsetun CerltQ

Model Checling » Roller Hemming Ctr1+H

N’
N
+

Die Sy=tem Module

0§

Tools »
Crash Safety [ 3 Scrap Trim Simmlation
HVH (] e Best Fit

ALE Setup 3D Drawbead Generation

Ruy
/e b r%;, >‘ ¢
s D

Granul ar Flow Setup Blanlk Sizeftrim line Dew Ctrl1+T

>*

(S
i
i

"
]

Y
+
® K

3DGraph Flange Unfolding Ctrl+w

@)

Cun=tamize

Segment Frezsure Wawe

Wear

g7 Technology Corp.




Metal Forming — 3D Draw Bead

LS-DYNA keyword deck by LS-PrePost

*+

LS-DYNA keyword deck by LS-PrePost

3D Drawbead =2
Type [Bead 2
Drawbead Section
Wi<Ww2
>Rixz
e
Z Dll wi 1x2
o2 Di>R1
D1<D2
_+  Disrieez
D1=R1+RZ
R1 4
14
R2 4
2 4
b1 92
D2 1z
w1 s
w2 11
Tail section
Type [cone surface  ~]
Ltd Lt1=<Lt2
Rt1<RE2
Ry Rt2
Lti=WwW1
Le2=w2
Cti-Rrtix2
Lt2 L
L 16
RE1 2
w2 20
Rt2 3
1 Retrieve Parameter
[ Apow Fiip Reject
p Done

*%

LS-DYNA keyword deck by LS-PrePost




Metal Forming — 3D Draw Bead

\ <kt | / ///“\X




Metal Forming - One Step

1 1 *
+
Blank part definition:| 1 + -
Part to be unfolded (PID:1) —ﬁick Fill Holes ]
Material . +
Thickness 1
material
thickness
=75
)= H 1+
— # 1
) # .




Metal Forming - One Step

Boundary Constrain

(®) Fraction:

(3 Fraction mnge W

*&N&6 '*'N*&M&G' FEN*"M&S"P  * N*©

5_ 1+_ * | * 1_ *% * * % +# * -




Metal Forming - One Step

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




Create LS_DYMNA input file:

Metal Forming - One Step

File Folder: | E:\onestep

Browse

Sub Folder: |t95t

File Mame: |tem|:|

Save lkwd Save proj

Run

= |S-Run

File Settings License Manuals

Help

INPUT | Ef\onestepitesti\temp.dyn

~ || Mepu -8

SOLVER

DALSDYMNAY\program’s-dyna_smp_d_R101_winxtd ifort131.exe ~

| MEMORY| 500m

L

LS-DYMNA command

Preset L

SMP single

Set

Expression

Prewview

FSOLVER i=%INPUT ncpu=%MNCPU memory=3$MEMORY D=nodump

5 ¢

DALSDYNANprogramils-dyna_smp_d_R101_winxg4d_ifort131.exe i=E’\onestep\test\temp.dy

= *
@&v Local ~ |0 1| |stop || - ) |d2plot ~ || kg | |messag ~ || #
add job to local queue
Job Table WinHPC Usage
1D Input File Run Command Status
1 EMNonestepitestitemp.dyn DALSDYMAVprogramils-dyna_smp_d R101_wi Running...
<




Metal Forming - One Step




Metal Forming - One Step

shell thickness
1.646e+00
1.542e+00
1.43%e+00 _|
1.335e+00 _
1.231e+00 _
1.127e+00
1.024e+00 :'
9.197e01 _
8.160e-01 __
T.122e-01 :I
6.084e-01
shell thickness
1.646e+00
1.542e+00
1.43%e+00

Forming result | Reset range [ ]Rewverse colors

| Thickness 1| Thinning | Min: | 0.608441 |

FLD Plastic Strain Max:l 1.64611 |

2 *

K.

1.335e+00 |
Forming result | Reset range [[~|Reverse colors 1.231e+00 i
Thickness Thinning Mir: | 0.608441 | 1.127e+00
FLD Plastic Strain | Max:| 1.64611 | Tida00 Mg
9.197e-01 _
8.160e-01
T7.122e-01 :I
6.084e-01 |
LSTC

Technology Corp.



Metal Forming - One Step

shell thickness
* 1.646e+00

= 1 -

1.542e+00

1.439%9e+00 _|

Forrming resul: Reset range [ Reverse colgrs 1.335e+00 _
3 1.231e+00

| Thickness || Thinning | Min: | 0.608441 [ | a0l
. 7 1.127e+00

FLD Plastic Strain |Max:| 1.64611  / | 1.0246+00 _

9.197e01 _|

&.160e-01

T.122e-01 :I
6.084e-01
shell thickness
1.300e+00
1.220e-+00
1.140e+00 _8

1.060e+00 |
9.800e-01 _
9.000e-01 _fﬂ
8.200e-01
7.400e-01
6.600e-01
5.800e-01

5.000e-01 |

Forming result Reset range Reverse colors

FLD Plastic Strain | M

0.5

[1.3




Metal Forming - One Step

Forming resulc Reset range |[|Reverse colors

Thickness | [ Thinning | Min: [ -64.2794

FLD Plastic Strain Max:l BG.2708

**

Forming resulc Reset range |[|Reverse colors

Thickness Thinning Min: | o

FLD [ Plastic Strain | Max:| 1

“wthickness reduction
8.627Te+01
7.122e+01
5.616e+01 _|
A4.111e+01 _
2.605e+01 _
1.100e+01 _|
£.059e+00 _
1.911e+01 _
-3 41Te+01
-4.922e+01 :I
6.428e+01 _|
effective plastic strain
1.000e+00
9.000e-01 :I
&8.000e-01 _|
T.000e-01 _
6.000e-01 _
5.000e-01
4.000e-01 _|
3.000e-01 _
2.000e-01
1.000e-01
0.000e+00 _|



Metal Forming - One Step

FLD Standard
Formability key

Cracks
Co# e
Severe
Forming resulc Reset range |[]Reverse colors i
Thickness Thinning Min: | i} | s
—_— Inadequate
[ Fp || Phstic strain | max:| 1 | stretch
Wrinkling
tendency
#+ Wrinkles
1 . Formability Diagram - CRLCS (t=0.8 n=0.21}), True strain)
Limit:®) ssFLC ) Defin |0 Cracks
FLD Curve: Margi® shift () %FLC 0.1 Risk of cracks
£ n Ore [DHOREE Allowable thinning: 0.3 Severe thinning
£ =| o.a | n =| 0.21 | 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
2 * Edge type: Major Edge strain Minor Edge Laser cut 0.8
* * HEC Off | Max 10 o Mew punch 0.6
Close | Min 5 -50 Worn punch 0.4

CIVaTore Sorware
Technology Corp.



Metal Forming - One

Do you remember the “Fraction range”?

Boundary Constrain
() Fraction: 0.5

[©

*H I | * *% * _ # 6

0.3 |~ 1 |increments: 0.1 I

Job Table WinHPC Usage

[=] Input File Run Command
Efonestepitesty08diritemp.dyn DA LSDYMNA\programils-dyna_smp_d_R101_winx64_ifort131.exe i=In queue
EfMvonestepitest\07 dirtemp.dyn |[DALSDYMNANprogramils-dyna_smp_d_R101_winx&64_ifort131.exe i=ln queus
EMfvonestepi\testh0odiritemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winxt4 ifort131.exe i=ln queue
Efonestepitest05diritemp.dyn |[DALSDYMNA\programils-dyna_smp_d_R101_winxg4 _ifortl131.exe i=In queus
EMvonestepitesthDddirtemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winx64 ifort131.exe i=ln queus
EMfvonestepitesth03dirtemp.dyn DALSDYMNANprogrambls-dyna_smp_d_R101_winxt4 ifort131.exe i=ln queue
Efonestepitesti02diritemp.dyn |[DALSDYMNA\programils-dyna_smp_d_R101_winxg4_ifort131.exe i=In queus

P oW = @D

EMvonestepitesth01diritemp.dyn DALSDYNAAprogramils-dyna_smp_d_R101_winx64d ifort131.exe i=Running...

Technology Corp.



Metal Forming - One Step

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 elem# 16919 1.701e+00 min=0.608423, at elem# 16919 1.646€+00
= >r>r|ax=1 70057, at elem# 4788 15040400 = >g|ax=1 64612, at elem# 4788 1.5426400
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 _ 5 -
1.167e+00 _ 1.127e+00 _ -
1.060e+00 _| 1.024e+00 _|
9.535e-01 _ 9.197e-01 _
8.468e-01 8.160e-01
7.401e-01 :I 7.122e-01 :I
6.334-01 6.084-01

oL ¢ - L -

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=0.599808, af 1.616e+00
= >r>r|ax:1.67121,atelem#4755 1566000 >g|ax:1.61613 at 1.5140+00
& Assembly 1 1.461e+00 _| 7] Assembly 1 1.413e+00 _|
7] FEM Parts 1.357e+00 _ 7| FEM Pa 1.311e+00 _ 5 -
1.252e+00 _ 1.210e+00 _ - -
1.147e+00 _ 1.108e+00 _
1.042e+00 _ 1.006e+00 _
9.369e-01 _ 9.047e-01 _
8.320e-01 8.031e-01
7.271e-01 :I 7.014e-01
6.222e-01 5.998e-01 _|

s B Loy

Pre page Mext page
0.200000 0.300000
400000 0.e00000

 Techno)

e Thickness fringe as an example



Metal Forming - Blank Size
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Metal Forming - Blank Size
# 1l*

blankSize/Trim |?_| = Tenprort o — _, 5
] g — . Refi
Blanksize/ Trimiline H'-ﬁu_rt_sl Gu = | .. » MNewTutorial » ppt - | +4 | | Search pot o efGeo
Initial blank h): . L.I'
— e St Rieuntoldec dz= - =:|_=| 'ﬁ' Curve

Final formed part{mesh)}:

= : .
e . = Mame Diate modified Type &
i Faworites it Surf
Fegstytdetintion BN Desktop EE] blk.cmd F/3/2014 8:16 AM Windows Co Q
@ Boundary curve: - IlL import || Pick | & Downloads [Z] Ispost.cfile 7 4318 PM CALEFile || W
-~ 1 I
) Mesh part: Import Pick = Recent Places 2| lspost.msg T/7/2014 3318 PM MSG File
-3 i 2} op30.dynaif _ TI3,2014 900 AM DY AN File | f!i
- ~ —fp— ~ . ht GeoTol
Reference geometry{optional): [ Import H Pick ] = Libraries sim bk k $ ! 014 8:59 AM K File SR
- = =] Documents 1 | targetk 77772014 2:30 PM K File B «%
Advanced... ' Music = % Ef

[E] Pictures
Create LS-DYMA input file:

File Folder: P

- E5yf
Sub Folder: ,ﬁ_.PComputer =
—— . = = OS (C) - g,_]
Fe e —a HP_RECOVERY (C|__ s B
Save kwd” Save proj ] —

R Ptk || 111 sl Ic B Ms

File name: - IAII Files{*.%) v] i MS

: | S

[ Cpen ivJ | Cancel I Pl

I» 7
eI

IR STC

Y Livermore Software
N8 .7 Technology Corp.



Metal Forming - Blank Size




Metal Forming - Blank Size

blankSize/Trirm (==
Blanksize/ Trimline | Regu[tsl

Initial blank({mesh): [ Import ][ Pick ]

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

Target part definition

@ Boundary curve: [ Import ][ Pick ]

) Mesh part: Import Pick

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

Create LS-DYMNA input file:

File Folder:l C:\Users\ronald\Desktop\ N | Browse I

Sub Folder:

File Mame: sim.dyn| |
Save kwd [ Save proj ]

1=

61



b #

b

#8 L5-PrePost4.2 (Beta) - 061ul2014(20:00)-64bit Ch\Users\ronald Desktop\blkSize input files\final.k

File  Misci Wiew G&or‘g&tr‘. FEM Application -Settings Help
blankSize/ Trim "2 || & Importa part
Blanksize/ Trimlifle|_Results $ C/"":,/" [1 » 070Ttest 2|
Import ".ibo” file from LS-DYMA run: mport o ]
e I | | Chrganize - Mew folder ' f_&'
- o
i Favorites = Name Type
Bl Desktop part jho IBO File
4. Downloads I | trimncurves.ibo IBO File
' Recent Places
o Libraries
ERvEE G :_.‘] Docurments =
. 1 Musi
I i@ STEP ﬁ:-rmatl - @' Music
- le=| Pictures
~» IGES format = .
- ¥ videos
File Folder: CahUsershronald\Desktop\ 07 [ Browse
/8 Computer
Sub Folder: >
&, osc) i
File Mame: result s HP_RECOWVERY (L
| Save | - - (1 | L4
File name: trimcurves.ibo - IBC Files -

 Technology Corp.

¥

Eam

_g-q:l L)

v

o

lod

g
FE
i

EleTol

Post

M5

Ms




Metal Forming - Blank Size
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Metal Forming - EPS FLD

D 3?** 4 *

|
O

File Misc. Wiew Geom FEM Application Settings Help

LS-DYNA keyworddeck by LS T ~— "
Contour of Formability: Mid. Surface ELD)
FLD curve: CRLCS (t=0.8 n=0.21), Try Glculated FLD Curve:

&

7
A
g
]
3
n
7
o
8
4

FLD EPS
Formability key

®
<

=rn " File Cracks FriRang Curve
e[ 68 nf 031 ser . 2 <
Risk of History  Surf
I cracks xx
@ Point € Strain Path %
Safe XYFlot
[~ FLD E'Strain [ RadilSM o

r-bar= 1.00 ASCIT
_EPS Ese
™~ FLD EPS | Binout
T~ Strain Path On Traditional FLD -
I~ North America Standard e
- Dual view —t
I Dusal View [ Ciff Cinily Tr;
= = g
& Part Fa s ECS. =021), Tile = State
¢ Element  Clear F Limit % FLC: iﬂ I Cracks =

« In Particl
 Area @ Marginal & shift = %FLC [0.1 % Risk of cracks el
 Polygon © U

[o3 =
E#=270371,
Node=188884,183706,188885, e Gz S :
Hede Essential thinning: = i i
T=0.546, %R=9.45 _—
El Allowable thickening: 0.01 = MFPost
EPS: :
R-value: 1 1 { i
postion: [Middle =] [~ Update e Favor1
Blank | Reverse | unbiank | Wrinkle_slope |1 [~ Blank/Unblank elements of a Formability b

Plat Hew padd | Edge type: [HEC Off =] Max edge straines) |10 Laser cut edge o8
LS’TC iY Clear Raise Pop | Close New punch edge io.s Worn punch edge 04 - J

Livermore Software Done 7
Technology Corp. S widd




Metal Forming - EPS FLD

H O —1# 0

eta 15Jul2

B LS-PrePosiR

File Misc. View Geometry FEM Application Settings Help

?

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)

1-LS-DYNA keyword deck by LS-PrePost FLD Standard
Time = 0.016973 Formability key
Contour of Formability: Mid. Surface
FLD curve: CRLCS (t=0.8 n=0.21), True strain) Cracks
Risk of
cracks
Safe
 Part |FLD -1
i+ Element Clear I Info IF{epDrtI
i Area = In
i~ Pohlygon  out
Bl Formability Compare Dialog
E’..E,| @|$ D 6B D i Marginal & shift ¢ 9%FLC |0.1 ¥ Risk of cracks
=
LSTC

Livermore Software
e Technology Corp.

FLD EPS

Formability key

Cracks

Risk of
cracks

Safe




Metal Forming - EPS FLD

File Misc. View Geometry FEM Application Settings Help

1-LS-DYNA keyword deck by LS -PrePost ELD slip_wl?;r:
: Time = 0.016973 aormabi ey
Dual wviewr Contour of Formability: Mid. Surface
. . FLD curve: CRLCS (t=0.8 n=0.21), True strain} Cracks
v Dual View Diff Onby s
“ Elj = E Il Formability Con Gracks
Safe
¢ Part |FLD -]
i* Element Clear I Info IRepDrtI
i Area = In
i~ Pohlygon © out
|
- + . . FLD EPS
Marginal ~ shift ¢ %FLC !O‘I ¥ Risk of cracks Formability key
FLD curve: CRLCS (£-0.8 n0.21), Trus strain) Cracks
Risk of
cracks
Safe

%I

Livermore Softw:
Wfa Technology Co



Metal Forming - EPS FLD

)+ G # — 1

FLD EPS

B e = ) “ | FLD Standard | B Plotwindow-2 s O
Traditional FLD Middle . . Fommakility tey 0.9 EPSFLD Middle . Formability key
L 0 A 0 O Cracke T =
0.5 +—- : : : : : : 5 Ll i
. 1 U SO WO L DO O I Risk of 7 i i i i : : i Risk of
o, S cracks 2 R O O 0 00 = W cracks
B4 1 : : : : R — a%s i 0 ; i i
[ V I i i - i B A & 0 0 &
23 . | 5 35 X TR s s S
b 58 Ll 5] £ ol . W0 Sl TR R
3 LN ! a T
=72 B S 5 ST T
= Rt T T T s R B e é_:: :
0.1 : — i i} e BE R P
I ol . 02

0 A 1 : : \\ H 0.1 i "1- ______ ’ [r f?q ------------
03 02 01 0 01 02 u.’:\ ; ‘_i/o 02 04 06 038 1
Minor True Strain in Ratio(Minor/Maior)

1 [
Title|scald Attr Filter Pring Savel Load Oper| Hide|Closq Quit Titielscatg et  Filtef prin savelLoad opefHideciosd uit
s iprintsavelLoad

Technology Corp.



. Contour of Formability: Mid. Surface
Dual view FLD curve: CRLCS (t=0.8 n=0.21), True strain) Cracks
)
'
™ Part |FLD |
f* Elerment Clear | Info | |
(" Area {="
" Polygon fel

Metal Forming - EPS FLD

| * **

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

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

1-LS-DYNA keyword deck by LS-PrePost FLD EPS
Formability key

Time = 0.016973
Contour of Formability: Mid. Surface
FLD curve: CRLCS (t=0.8 n=0.21), True strain) Cracks

No Change

%



e

o« *DATABASE_FREQUENCY_BINARY_{OPTION}

#
$" + +
7/ $$ 2 +
$ 2 #
2/ $ 2 # 2/

=8 $; 2 # *
$% ?/

=9 $D <?/ = * 9

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, ...
R . %:



———————————————————————————
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

i |axial force resultant

s-force resultant

i |t-force resultant

sMoMment resyitant

- |t-moment resultant

P
fN-Bean vI

Low o
FGhb "I

torsional moment
axial stress
rs-shear stress

intpt
intpt

Done

x-displacement
y-displacement
z-displacement
x-velocity
w-velocity
z-velocity
x-acceleration
y-acteleration
z-acceleration
axial force resultant
s-force resultant
t-force resuftant

t-moment resultant
torsional moment
axial stress

x-displacement
y-displacement
z-displacement
x-velocity
y-velocty

! |z-velocity

x-acceleration
-acceleration

axial force resuftant
s-force resultant
t-force resultant
s-moment resultant
t-moment resultant
torsional moment
axial stress

rs-shear stress
tr-shear stress
plastic strain

axial strain

ntpt 2
mtpt 3

%;
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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

Technology Corp.



\A'Am

- * * 2 +

Frequency Response Function x Frequency Response Function P4

Frequency Response Function =

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

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

Min NaturaLFreq: Zem: Location:| Node ~] 0 H:H Done |
Max NaturakFreq:[ | DOF:|Vector ~| vectorm: o] .|

Restart Option

Response Output

Option: | Initial V|| M-Analysis I
Previous || Next || wirite K | [SavePra) previous || Next || write K || SaveProf . Previous || Next || Wirite K | | SaveProj
Frequency Response Function P54 Frequency Response Function P54
Modes Damping Excitation Response oOutput Modes Damping Excitation Response Output

Type:| Displacement ~ Method: [MinMax |

Lomtmn:l Mode ~ || o ”:‘ | Done | Freq—mln:Freq—max:l:l
por:[Vector ©| vectorm:[ o[- ] Number: 2]
Response Value:

Dption:lArrpitude + Phase angle V| [}S

Keyword Viewer

LSTC

Software
Technology Corp.

previous | [ Next || write K | [Savepros B previous || Close || write K || Saveproj B %(




Salutions
= 1 Application
4 ICFD Solution i Sk
{52 Analysi 2 |
S H Materiols INPUT [ Didata\workshopiicfd_ex\ex8\test\ICFD_Solution.k -] =
® Materiall SOLVER | DALSDYNA\programyis-dyna._smp_d_RB00_winxe4 (fort 31.exe 7] =
* Material2 AT i
MEMORY [200m ~ | morclim
Surface Part1(inflew) LS-DYNA command
Surface Part2(Outflow) Preset SMPsingle - Set
Surface Part3(symmetric) o Sy - =
Surface Partd(Mesh Interfac Expression | *$SOLVER" i=$INPUT nepu=$NCPU memery=$MEMORY ~ ‘ =
Surface PartS(Mesh Size) Preview *DALSDYNA\program\ls-dyna_smp_d_RBO00_winx64_ifort]3T.exe” Axdata\worksl
Volurme Part] —
1% Volume Part2 > O @5 stop v = @ O |d3plor ~ b (messag -
) Input File Run Command Status -
= 3 = o
8 |Dixdat rkshop\icfd_ex\exi\result, 1
el e s o plichL T e B CAWINDOWSASYSTEM3IZ\cmd. - a %
8 Daxdatavworkshopicd_extexT\resulty o O . i
7 Dixdats\workshopticfd_ex\exl\resulty "DALSD Gt SE~ :
6 Dixdats\workshopyicfd_ex\exT\rezulty "DALSD
5 Daxdata\workshopiicid_exexT\resulty
End Time 100 A prcfd_exeniy
Unit st s

Di\xdata\icfdpre\marcus20170504\ma-!

Time Step (Fluid)

Automatic

Scale Factor LCID | []
Min Timestep. os
Max Timestep
Advanced

Solver [u]

z X

549.15 frame/sec

L @RI GB@D> V. [De R

=

rEEECP e~ XlwR @ B

|1crDPRE output successtullyr
Subsyrtem Manager

EFast Renderer

%J
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+

B LS-Prefoetl) V45,1 - 1100120176400 EApretest ICTDCASECFD_Sohion
File Misc. View Geametny FEM Apphestion Semngs Heip

o

el | LS-DYNA keyword deck by LS-PrePost
e taaian adermay s
i Aneiysia I FEM Pars
i omeend o e
5

wfox

20.04 frameisec

i3]
Lo
v
Y
<
=
-
=
=
5
B
L7
e

£

= =

==

-3

r-

A

2

|=3]

=3

k-4

§

juivie

S® @V e

rEO@ACed > YevEa wFedhD=

Eppirame seiect 6 10

LSTC

Software
Technology Corp.
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The MS Button activates the new
ICFD post-processing interface

Each part is an object, right click on
the object to select entity, multiple
entities can be applies to the object

Each entity will has its own display
options

The entities are section plane, iso-
surface, streamline, vector, vortex
core, detach/attach line, LIC, data

plot, and 3D data plot

>

| elWle® MS_SHELL_10010

-8 MS_SOLID_GROUP

«<

[ A [ o

Mumber of Ele;

Wl MS_SHELL_1001

Delete

Group

Vortex Core
Detach/Attach Line
LI

Data Plot
30 Data Plot

Display Options

Mode
Transparency
B fringe
1 Color by
| Component

Fringe Contour

| Fringe Legend
| Fringe Levels
| Min Scalar

| AVG Scalar
Bl C e




V4.3 (Beta;
Misc. View Geometry FEM  Application  Settings  Help

LS-DYNA keyword deck by LS-PrePost
Time = 0.06
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ICFD

<

Objects
L= Model
-1 MS_SHELL_GROUP

= walls
=15 Group_15
> MS_SHELL_1000 _
Flew e cucit 1nane
v

[i

‘][ None i[ Reverse |

Object Properties

f X SR T | 212 ST
SEICEE R L R IR N N -
Poom b.2aza5s, =
Normal Renderer
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Misc. View Geometry FEM Application Settings  Help

Objects

i Ll MS_SHELL_100(

H e MS_SHELL_100(

: Ml MS_SHELL_100(
=-{J[2 MS_SOLID_GROUP
=-f i MS_soLID_12

=-{_}& SectionPlane_1¢
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