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Agenda

) Integrating CAD and CAE
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Integrating CAD and CAE - motivation for Body18 QUUL

Audi

TOOL GENERATE DATA
TOOL STORE DATA

01 CAD

PROCESSES

06 KNOW HOW

05 LESSONS LEARNED 02 PRE-PROCESSING

03 PROCESSING

04 POSTPROCESSING
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Integrating CAD and CAE - motivation for Body18 11D,

Audi
exemplary use case Update
{ FE-Modell

EDL Create tickety B
Version 2 Version X

G q

Compare window 3D R

- > CAD .» > CAD -
Version 1 > » FEM tmm | 24 22
» metadata » meta data
L’ material 22MnB5 22MnB5

» CAD
» FEM

>

meta data
Part ID

Material
Thicknes:
Milestone

» FEM 3
» metadata » meta %"
Compare with {5
Create ticket CAD current Vg
m goal: < 30s CAD B-Frei
m currently: 10min-30min FEM B-Frei
m Searchpart D reference
m Download part from PDM to local disk ~ projecs
m  Load geometry in ANSA
m  Lookup CAD attributes in CATIA or some Excel sheet
m  Write E-Mail or call engineering service supplier to assign next task
m Send data to engineering service supplier through data exchange platform
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Body18 “Proof of Concept” at AUDI - goals CEID,

Audi

PDM / CONNECT

central data backbone and storage

m Supplement existing PDM
with team collaboration
m Focus
O /O

m Instant collaboration '
m Integrate CAD and CAE apps Y

m Seamless data integration
between CAD and CAE

m Integration of project
management system (//RA)

m Create common platform to
integrate further apps

SCALE-:



Body18 “Proof of Concept” at AUDI - setup JUED

m PDM used as data backbone
P D M m PDMis single source of truth

m all data comes from PDM

(CONNECT)

m allwork results go to PDM

- - m TDM for collaboration

m Interactive collaboration
(including internal and external team members)

m All data always at hand for
every team member in real time

No files, no file system
m CAD and CAE directly integrated

-
L - - G m Tight integration of common tools
@ (CATIA, ANSA, VT-Helper/VTA Animator, ...)
~ ated™ W——
‘ Simulation
[ Sl
1<
£
:a G
— Ié
- |
s —
13 (external)
g
|
|

Testmg

—- 1 -

Designer !

(external) : _—
|

Designer Planning

ﬁ
J *The Body18 “Proof of Concept” at AUDI has been set

up using an existing LoCo-Server installation
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m Data structure

m Handling of connection information



Proposed Approach - daza model

Group 2

Part 1
CADPart

i
I

Part 2
CADPart

Group 3

Part 3
CADPart

Part 4
CADPart

Group 4

Part 2
CADPart

ANSA DB

Mesh PAMCRASH
Mesh LS-DYNA

Mesh Nastran

Part5
CADPart

ANSA DB
Mesh PAMCRASH
Mesh LS-DYNA

Mesh Nastran

\

Simulation 5 |

m Each part represented in the data model

m Meshes are stored together with
geometry

m Parts are assembled to solver includes

m Includes are assembled to simulations



Proposed Approach - connection information

Group 1

|

Group 2
Part 2

Mesh Nastran

Part 1

CADPart oooo

oooo

Include B oooo

Part 2
CADPart

Connection 1: Part1-Part2

Connection 2: Part1-Part2 |

Connection 3: Part1 - Part2

m Vital for planning department

| ®m Individual handling required by workflow

Connection 2: Part 1 - Part 2 |
Group 3 Connection 3: Part 1 - Part2 |

Part 3
CADPart m CAE Realization differs for solvers

Part 4
CADPart

m Tools used for planning differ from CAD

|

Part 5
. CANEL m Each connection has to be a separate
Connection 1: Part1 - Part 2

“Connection 2: parc1-part2 il | LANSA'DB entity in the data model
Connection 3: Part1 - Part2
Mesh PAMCRASH
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) Implementation of Body18 “Proof of Concept” Q11D
= Integration of CATIA for CAD and ANSA for CAE
m Closing the gap between CAD and CAE
m Crafting simulations for different solvers and disciplines on the same data
m Project management



Implementation - CA7/A

CAD

o
o]

Connectlon Connection1: Part1-Part2 |
Connection2: Part1-Part2 |
Connection 3. Part1-Part2 |

|
EXE.

Connectlon 1: Part1-Part2

Connection 2: Part1 - Part2

_Connection3: Part1-Part2 |

Callenges

m Simultaneous editing in CATIA
by multiple team members

m Handling of connections and
metadata directly in TDM

m Changes made in TDM have to be
reflected in CATIA and vice versa

m Fast loading into CATIA



Implementation - cA7/A

roduct structure from CATIA
p CATIA V5

=] Attributes =] % E
|2 Short description ":‘I é] Import >\LL'
e P ; p =
5 (5 & g CATIAV5 wn =
;g @ i S
v ?| < 54 2 N

KsH 5C3

— G:VERSTAERKUNG DACHRELING Ny CAiraiL FLACOpUmIe Sal
_002___ET_SCHARNIERAU_H D_

50119QCSI

_027 GISAEULE D
119QC:

K4H, K58 CATPart
CATPart PE-Copolimerisat HE

T TN CAD meta data

ERSTAERKUNG DACHRELING

EULE A, UNT.AUSS

rt | CR330Y590T-DP-GI40/40-U
293_A G:SCHARNIERVERSTAERK SAEULE A OBEN ATParts ICRAONNSS0T.DE G0/ A0
CATPart PE-Copolimerisat 4E_810.889__
CATPart opolimerisat

CATPart PE-Copolimer
CATPart

SAEULE_A_AUSS_OBEN, PVS_170922QCS! K4

KE_803_071 G:VERSTAERKUNG SAUEL GSTEKFB___BFG_1701200CSI | K4, KSB CaTPart
(OTTTEIL_VERL, BFG__170 K4H, KSB CATPart
199 G:SCHLIESSTEIL SAEULE B
HOTTT_SAEUL_U_AU_SIKA_RO5_CHO1093046__ | K4H, K58 CATPart
_810_1. CHLIESSTEIL SAEULS K4H, KB CATPart
= liothe CATPart
GJsviotheken 1" KaH, K5B CATPart
= 5 K4, K58 CATPart
[ = KaH, KB CATPart
ey K4H, KB CATPart
eme K4, KsB CATPart | 2,1m
£ o C " .
-5 3 CAD Varianten _TM_C K4, K56 caTPart k
e e working
KE_809_755___GO1_TM_016___ SCHWELLER_AUSSEN K4, KSB CATPart .
E_810_269__GO1.TM_016 HWELLER VO, K4, KsB CATPart T-DP-GI40 Wlth
39, G01_] EN_ K4H, KSB CATPart 0 -DP-EG47/47
0 ) K4, KB CATPart PE-Copolimerisat - CA D d a ta

L

s
Jo3 dEl GARBRNSIWR L&

control of variants

Hogl @ 2EeRIRPVRLEDRE B o~ 0 8

o
»
%
@
o
e,

fof RBBH VB WEESIRAZAONAG

Loyt o] z




Implementation - handling CAD data
A R
Components (PV:162) o =] Attributes =]

= & e _809_039 G:SEITENTEL, INNEN

—=- (;E,] 4KE_809_045 G:SEITENWANDRAHMEN HINTEN INNEN

4KE_809_051 G:SEITENTEIL HINTEN INNEN

- r\‘j 4KE_806_241_B G:AUFNAHME SCHARNIER

L - g%_sog_

AKE_810_417 G:VERSTAERKUNG DACHRELING

G:EINSATZTEIL

{34y 4KE_809_737 Z:VERST.SAEULE C
Lg 34 4KE_809_027 G:SAEULE D

L

—=- (fj 4KE_809_201 G:SAEULE A, AUSSEN

d 4KE_809_521 G:VERSTAERKUNG DACHRELING

—{=)- {:;J 4KE_809_055 Z:SAEULE A, UNT,AUSS
\: LL:J 4KE_80S_293_A G:SCHARNIERVERSTAERK SAEULE A OBEN LI.
J;._ 4KE_810_209 G:SCHARNIERVERSTAERK UNTEN LINKS
— Q 4KE_809_109 G:VERSTEIFUNGSTEIL
— [EJ 4KE_80S_377 G:SCHWELLER VERSTAERKUNG
— u 4KE_809_597 G:STEGTEIL,SCHWELLER SG OBEN
Lo rg 4E_810_07
L5 3
[ Ljf)] 4KE_809_071 G:VERSTAERKLUNG SAUELE B

:SAEULE B,M.SCHWELL

KE_809_223 G:SAEULE B,INNEN

&= @ 4KE_810_199 G:SCHLIESSTEIL SAEULE B
[ LL:] 4KE_810_121 G:SCHLIESSTEIL SAEULE B

Bibliotheken

Runs (PV:162)

Name
-5 ¢ CAD Varianten
L4 3_1xx |

“® AUS1é 1xx BK PF CN L VD — K4

“LiveMode” with interactive

locking for instant collaboration

Na

me | Shortdescription

ERST_SAEULE_C_UNT VFF__170407QCSI

CAD |4E_809_697__ DMU_TM_006____ 5
|aE_810_391_A__GO1.TM_001___ VERL SAEULE_A_AUSS____ VFF_ 170413QCSI
) |4E_810_889__ DMU_TM_004___SCHOTTT_SAEUL_D_IN_SIKA_R05_CH01093043_
4KE_809_647___ DMU_TM_008____ SCHOTTT_SAUL_C_MIT_SIKA_R08_CHD1093036_
) |4KE_80
4E_809_307___GO1.TM_020___ VERST_SAEULE_D
|4E_806_095___PCA_TM_014____ SCHOTTTEIL_SAEULE BFG__170120QCSI
\D |4E_809_329__ PCA_TM_014___ SAEULE D_INNEN_UNT____ VFF_ 170519QCSI
4E_810_555__ PCA_TM_009____ VERST_DACHRELING VFF__170428QCST
|4E_810_283___GO1.TM_023___ SAEULE_A_AUSS_OBEN PVS__170922QCSI
D |%E_809_111__ PCA_TM_ 020 VERSTEIFUNGSTE_KFB____BFG_ 170120QCSI
4KE_805_523__ PCA_TM_014____SCHOTTTEIL_VERL BFG__170120QCSI

VFF__170505QCSI

4KE_810_313 PCA_TM__ 017 STEGTEIL_SAEULE_C VFF__170526QCSI

 809_695__ PCA_TM_013____ VERST_SCHWELLER 2 VFF__170526QCSI

4KE_809_393__ PCA_TM_015___ VERST_SCHWELLER 3 VFF__170526QCSI
CAD |4KE_809_067__ PCA_TM_009____ VERST_SCHWELLER VO____ VFF_/170303QCSI
CAD |4E_809_755__ GO1_TM_016__ SCHWELLER_AUSSEN vFy_170602QCSI
CAD |%E_810_269___GO1_TM_016___ STEGT_SCHWELLER_VO____Bf'S_ 170602QCSI
CAD |4KE_809_739__ GO1_TM_021___ VERSTAERKUNG \VFF__170602QCST
CAD |4KE_809_801__ DMU_TM_005___ SCHOTTT_SCHWELL_MI_SJ¥A_RO5_CH01093040_

HOTTT_SA_C_UN_IN_SIKA_RO8_CH01093037_

_697_A__DMU_TM__005 SCHOTTT_SA_C_UN_AU_SIKA_R06_CH01093038_

4KE_809_571__ DMU_TM_003___ SCHOTTT_SAEUL_U_AU_SIKA_R05_CH01093046_
ERST_SAEULE_A_MI_____BFG__170127QCSI
HARNIERVERST BFG__170127QCSI
|4E_810_215___GO1.TM_014___ SCHARNIERVERSTAERK____PVS_ 170714QCSI
09_297___ PCA_TM_020____ SCHARNIERVERST S PVS__170630QCSI

KaH
K4H, KSB

Nummer
Wandstarke

v ¥

CATET =y VT i =TT
CATPart CR240LA-GI40/40-0 | 4E_810_553__ | 1,8mm
CATPart CR4-GI40/40-U 4KE_803_655.8_ | 1,2mm
CATPart |CR330Y590T-DP-GI40/40-U | 4KE_806_207__ | 1,5mm
CATPart | CR300LA-GI40/404) | 4E_809_745_ | 0,9mm
CATPart CR300LA-GI40/40-U | 0,5mm

Same product structure as
in PDM & CATIA

Direct access to important
meta data (material, thickness,...)

Full version control
(parts, groups, product, ...)

LiveMode for interactive
collaboration

Handling of product
variants

Representation of

m Geometric data
m Connections



Implementation - cA7/A

CATIA V5*

*the CATIA V5 integration for the “Body18" has
been implemented by csi Entwicklungstechnik

] CATIAVS - GRC 6.2.4 - audi / ing / def - [PRODUCT1]
Rl Start File Edit View Inset  Tools Analyze Window Teamcenter Help

B 88 1 &

D

ARPER &

one partis locked in deéi;gn mode
bgt the whole structure is loaded

06 CH

L2 BOY VB HEEAALEBE,

NeEs pao @ 222 B9 cEEBEXBIRE NN RE:

GmbH

= O

<SYBO 8 | Noco |
P S T S i =z
- product structure in CATIA by :
' same as in TDM and PDM o
[
éhv

%

all connections are
updated from TDM

308 CHO

p \

CATIA

Loads the file component

cload | =0 l &l

aid
Audi



Implementation - ANSA

Part 2

Connection 1: Part 1 - Part 2
Connection 2: Part 1 - Part 2

Connection 3: Part1 - Part 2

Challenges

m Handling of geometry for
meshing

m Handling of meshes for working
with the simulation models

m Connections created on the fly in
ANSA from TDM system

m The whole product can be
opened at once

m Changes are saved to each part
and connection individually




Implementation - ANSA

product structure from CATIA

-G
La- yfj]:'»:ﬁ,su

Lo g

e

L L,] 4KE_809_071

Lo g «e s

L uﬁz_axﬂ 121 G:SCHLIESSTEIL SAEULE B

GJsviotheken

<

8- 5 4E_809_051 G:SEITH

b 4E_809_201 GISAEULE A, AUS!
(G e _509_055 Z:SAEULE A,UNT AUSS

Na

Short description

NTEIL HINTEN INNEN
_B G:AUFNAHME SCHARNIER
_453 G:EINSATZTEIL

7 G:VERSTAERKUNG DACHRELING

_737 Z:VERST.SAEULE C

DM

4E_809
4E_810_331 A_(
4E_810_833___ DM,

_647___DMU

AOBENLL

GISAEULE B,INN

4E_810_283__GO1

ERSTAERKUNG SAUELE B

_199 G:SCHLIESSTEIL SAEULE B

Runs (PV:162)

Name
-5 3 CAD Varianten

product variants

4KE_809_263___G01.TM_(
U_TM__006____ SCHOTTT_SA_C_UN_IN_

A_DMU_TM_0C

4E_809_325___PCA_TM_C
4E_810_555___PCA TM_(

1_TM_007_033_SCHARNIER!
4E_810_215___GO1.TM_014___SCHARNIERVERSTAERK.

PCA_TM__020____SCHARNIERVERST S

"AERKUNG_DACHR.
ET_SCHARNIERAU_H

VERST_SAEULE_C_|

T™_001___\
_TM_004

_TM_( X
5___ A_C_UN_AU_SIKA_R06_CH01093038_

VERST_SAEULE D, VFF_170505QCSI
SCHOTTTEIL_SAEULE, BFG__170120QCSI
_ SAEULE_D_INNEN_UNT. VFF_170519QCST

DACHRELING, V¥

A_AUSS_OBEN, PVS_1

™ 70922QCS!

B____BFG_170120QCSI
QCst

_( _CH01093046_
X VERST_SAEULE_A__MI___BFG__170127QCSI

ST BFG__170127QCSI
PVS_170714QCST
PVS__170630QCSI
VFF_170526QCSI
VFF_170526QCST

PVS__170602QCSI
KUNG_INNEN, VFF__170602QCSI
05____SCHOTTT_SCHWELL_MI_SIKA_R05_CH01093040_

control of variants

E Attrbutes
o
-k
2 £
i F
x' & 2
4 £ T
hdih 4 hd
I

CATPart
KaH CATPart
KaH CATPart
K CATPart
KaH CATPart
K CATPart
KaH CATPart
KaH CATPart
KaH CATPart
KaH CATPart
KaH CATPart

K4H, K58 CATPart

K4H, KSB CATPart

K4H, K58 CATPart

K4, KB CATPart

KaH, KSB CATPart

K4H, K58 CATPart

K4H, K58 CATPart

K4H, KSB CATPart

K4H, K58 CATPart

K4H, KsB CATPart

K4, KSB CATPart

K4H, KSB CATPart

KdH, KSB CATPart

K4H, KSB CATPart

KaH, KSB CATPart

FLACOpTE At B SR

4E_810_553__
4E_809_655 B,

CR300LA-GI40/
PE-Copolmerisat
CR330Y590T-DP-GI40/40-U
PE-Copolmerisat

opolimerisat
PE-Copolimerisat
CR4-GI40/40-U
CR240LA-GI40/40-U
CR4-GI40/40-U

HX340LAD+Z100MBO
CR380LA-GI40,
CR330Y530T-DP-G140/40-U
CR440Y780T-DPEG47/47
CR330Y590T-DPEG47/47
0Y590T-DP-EG47/47
¥590T-DP-GI40/40-U
CR700Y980T-DP-GI40/40-J
700Y980T-DP-GI40/40-U
R700Y980T-DPEG47/47

R33!

meshing
CAD data

E_81C
4E_80S

PE-Copolimerisat B

Veoy

CAD meta data

3 e
BOEREZWP-M /AL 3 e BETSAKE SHX<HA T

i

Ky -
a0t o

H0-GOBHE £ + ~1
(oL i et =3 2 =



Implementation - ANSA

TDM System

Components (PV:107)

MName

product structure from CATIA

Container for all data

related to one part

User metadata

- 5l 4KE_809_039 G:SEITENTEIL,INNEN
: N Short d t
|2 il 4KE_809_045 G:SEITENWANDRAHMEN HINTEN INNEN ame ort description a g
~+ ey 4KE_809_051 G:SEITENTEIL HINTEN INNEN § 5 z E :;
—+ ey 4KE_806_241_B G:AUFNAHME SCHARNIER i i E E r;'%
i [} z
L (5 AKE_809_453 G:EINSATZTEIL = = = 2 @ = =
(5 4KE_810_417 G:VERSTAERKUNG DACHRELING
) o L AU516_1{AUS13/6 MESH
| = & Geometry as CATPart }\ 1ation: 4KE_809_297___ (2 components)
45| 4KE_809_055 Z:SAEULE A,UNT.AUSS cAD 4KE_809_297____PCA_TM__020_____ SCHARNIERVERST_S__ CATPart | CAD  CR330Y590T-DP-GI40/40-U 4KE_809_297___ @ 2.
CAD 4KE_809_297____PCA_TM__020_____ SCHARNIERVERST_S__| ansa |MESH |CR330Y590T-DP-GI40/40-U | 4KE_809_297___ | 2
|ANSA v18.1.0 64-bit (/tmp/tmpaOuMhz/4KE_809_297____PCA_TM__020_____ SCHARNIERVERST_.. - O X
File Tools Utilities Lists Assembly Plugins Windows Help [+ "']
4KE_809_293____0210, o . )
4KE_809_293 0210';E§> EE%@) o 9@ @P’ i '@@ s 2

Assemblies for
different solvers

Runs (PV:107)

Name 4KE_809_293____0210

; VT 4KE_809_293____0210
_-.&,_J;AE Zusammenbau LS-DYNA " P R
&% AUS13_1xx BK _PF_EU L VD_- K5B-LOL-3FA_-_0167 T

@ AUS16_1xx_BK_PF_CN_L_VD_-_KAH-LOL-3FA_-_0187 VT 4KE_809_293____0210)
€% AUS16_1xx BK_PF_EU L VD_- K4H-LOL-3FA_- 0167

-1+ b, CAE Zusammenbau NASTRAN

-k '&“JCAE Zusammenbau PAM-CRASH VT AKE_809_293____0800

Geometry and Mesh are stored
together

Whole product or groups can be opened
Comparing of mesh and geometry

Assemblies can create includes for
multiple solvers

4KE_809_293____ 0210/

Select FACE
S
Compare session s
Report exported to)

1 N

Info

Modules Buttons

Hot Pointse Info

[ Insert | Project |Parametric|
[ Delete |Mult.Proje. | Intersect |

Release | Weld Spot
CONS Info

[ Paste | Release » | Fill Hole |
[Open Hole | Project | Break |

Info

| Delete | Undelete |

Facesw

Cut

(

[ New

[ Proj.Cut _|Mid.Surf.* | Rm.Log. * |
[ Fuse » | Flange » | Rm.Dbl * |
[

(

(

Plane Cu.» | Offset » | Freeze/Un |
Zone Cut | Convert | Dach »|
Intersect | Extend * | Orient * |

Modify

Surfaces»

Info

| SetPiID | Topo || |

5

Options List




Implementation - ANSA I

ANSA

Untitled.ansa - ANSA - + x

File Tools Utilities Lists Assembly Plugins Windows Help (O H X1

e = R EANDD BGAODER @HA AR ¢ BHTCARE Hic A ool GH

Untitled, Current Part: 4KE_BE Modules Buttons

“+ Name = .  Number
-~ ANSAPART 50
ANMMECTIAM 117 NODES» INFO »
| NEw » | PASTE » | ALIGN |
| MOVE | MATCH » [EXPLODE™ |
[ THICKN.» | UTIL | DELETE |

FRAMES

NoDAL ENT
[ MASS » | DELETE |

ELEMENT ENT» INFO  »

| BEAM | BAR | SPR *|

D]

<4

New  View Utilities DM  Set Part Identify

AEI o)
- Moduleld ‘Mame EduEE
- 4KE_810... [ 4KE_810 391 A GO1 TM_001___ VERL SAEULE A AUSS

= 4KE_809_201 G:SAEULE A, AUSSEN

£ [ 4KE_B09_055 Z:SAEULE A, UNT.AUSS
.- [T} 4KE_808 055__ 0210 A02 0005 L

RUEEV CNIEN

P, 4KE_508_055__0210_A06_0005 R ame as in TDM and PDM [SHELL » | SouD »|_sae +]

[ PUNK »| UTIL » | DELETE |
CONSTRAINTS» INFO

| CNTAC » | NODCO » | RWALL |

[REODY O | RBODY 2 [RBODY 3~ |

[ MTOCO » | OTMCO » | DELETE |

- [} 4KE_809_055___0210_A07_0004_L
= [ 4KE_809 217___GO1 TM_ 024 SAEULEg®AUSSEN

s [] 4KE_B0S 285 GOL TM_009___ VERST SAEULE A_MI B
] 4KE_809_293_A G:SCHARNIERVERSTAERK SAEULE A OBEN LI.

= [ 4KE_810_209 G:SCHARNIERVERSTAERK UNTEN LINKS =
I [+ LOAD» INFO
| [ IEH fselactec| CONLO » | PREFA » | TR3DBC =
= Details | [ Contents } = Connections ] [T] includes I B om ] & Features } [I ACFLD » | INVEL * | DELETE

e value [Fh= * DISLIM » | PRESBC » | ACTUA »
- Name 4KE 809 217___PCA_TM_... PLOT OUTPUT INFO
Module Id 4KE 809 217 | THxxx | THLOC | SELOUT |
- Version 24 [SECTION® | SENPT » | DELETE |
- Study Version 0
Representation Untitled ATTRIBUTE: N (1 field(s)) AUXILIARIES» COMME"]
y SUTE: Name L feldls [CONTRO.» | FUNCTI. » |PARAMETE.|
+ General Value: 4KE 809 217___PCA_TM_024 -
# Characteristics —i| - ] [LAMINA.» | LOOKU | BOX |
e all connections are updated (REsMAP [ RUPMO_| TRSFM )
| LAYER |MODEL CU.| SUBSTR |
from TDM and created as PY_| Ges | Deem
; INV.FORMI. | RESULTS | LC_POINT
ANSA connections =

SAFETY Mech »

| Dummy » | Seat » |SeatBelt™ |
| Pedestrian | Interior » | Target P.» |
|__Raster |Low Speed| Impactor |
Options List

® [«

3]

Info




Implementation - c/osing the gap to CAE XD

oooof
oooo

Include B |:||:||:||:|

Simulation 5

Connection 1: Part1-Part 2

Connection 2: art 1— art 2

Connection 3: Part 1 - Part 2

Multi Stage Assembly

m All parts of a product are assembled into
one include including connections

m Include can be used alongside other
existing solver includes in simulations




Implementation - c/osing the gap to CAE

The result of the assembled CAD data
(RunOutputComponent) iS used as a solver
include in simulations.

The solver include is directly linked to
the CAD assembly and gets updated if
CAD data changes.

CAD

= i) 4KE_B09_201 G:SAEULE A, AUSSEN
=} ¢5l) 4KE_B09_055 Z:SAEULE A UNT.AUSS
& 4KE_B09_293_A G:SCHARNIERVERSTAERK SAEULE A OBE

L""_J 4KE_810_209 G:SCHARNIERVERSTAERK UNTEN LINKS
L""_J 4KE_809_109 GIVERSTEIFUNGSTEIL
— "’_J 4KE_B809_377 G:SCHWELLER VERSTAERKUNG
— "’_J 4KE_809_597 G:STEGTEIL, SCHWELLER SG OBEN
— "’J 4KE_810_073 Z:SAEULE B,M|

4KE_809_297____F
4KE_809_297____F

4KE_809_293____(

CAD body in white pool

mounted in simulation pool

Includes for different product variants

Mame | Short description

L [£3] io_orrseT_ew
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Assemblies for different solvers
create as result solver include files.
ANSA is used in batch to create the
includes and connections are
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the simulation.
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Woking with simulation models in ANSA
occurs on same meshes and CAD data
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Implementation - project management

Tasks are created directly

Create new ticket
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[Create new ticket for pool version: Body18 97
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Integration with
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Roundup M@

m Simultaneous working with CAD data in CATIA
m Geometry and meshes handled as one object (part)
m Seamless transition between CAD and CAE

m Using the same Geometry and Meshes for
m Multiple product variants
m Simulating with different solvers
m Load cases in different disciplines

m Integration of project management tools
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Outlook - upcoming GUI for designers in CAx-Hub
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Outlook - public DEMO setup using Freecad and ANSA
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FreeCAD
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SCALE-:

CAD model in Freecad
(free and open-source CAD software)

Mesh generated by ANSA
from CAD data

Shared Connection
definitions

FE model for different

solvers and disciplines
(including LS-DYNA for NVH and Cpash)



so long, and thanks for all the fish...
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Outlook - using Al to generate initial spot weld designs

geometric
distributio

< - 4 4 4
(7]
o
e 4 4 4 4
£
; 8 4 4 4 o
connection Y
meta data s 4 4 4 P\
- process = R
- parameters § o . u » 4
& Py J y 4 S
. Q
weight - 4 4 - £
. ©
material 3 y 2 A =
o
@ 4 4 4 4 c
b4 - 4 4 4 2
= )
E O
meta data Q c
- material g_ < 4 4 4 g
- weight E D J 2 2 o
b4 4 4 y 4
80
weight + ul ’ v
material < <4 4 4
4 4 4 4

meta data
- material
- weight

m Training data extracted from
SSRGS existing FEM data

m Estimation for initial spot weld
layout with NeuralNet computed

SCA LL_IJ fast on local client



