3" ANSA & RETA International Conference
September 9-11, 2009 Porto Carras Olympic Hall, Porto Carras Grand Resort Hotel, Halkidiki Greece

AN INSIGHT TO THE DEPLOYMENT OF ANSA WITHIN BMW CAE
PROCESSES

' M. Goedecke*, 'J. Fuerfanger, M. Tryfonidis,
'BMW AG / Germany
’BETA CAE Systems S.A., Greece

KEYWORDS - assembly, batch mesh, welding, process automation

ABSTRACT - Establishing a pre-processing workflow, starting from cad data to the model
assembly is a big challenge. The high number of FE simulations as well as their increasing quality
requirements lead to the need of reducing time consuming procedures as well as error prone
manual interventions. Target of BMW AG is to built an automated and robust process that will lead
to the creation of high quality FE models, suitable for the Concept as well as for the Series phase.

This paper gives an insight to some of the key steps of the development phases where BMW AG,
in cooperation with BETA CAE Systems S.A., succeeded in drastically reducing the model
preparation phase by deploying the capabilities of ANSA.
The presented steps of the development process are:

- Nastran arbitrary cross sections in ANSA

- Batch meshing with ANSA

- Spot weld definition for durability analysis

- Modeling of “door bag” for pressure sensors

- Seat und dummy positioning with ANSA
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This Presentation gives an insight to the deployment
of ANSA within BMW CAE Processes

— Nastran Arbitrary Cross Sections in Ansa

— Batch meshing with Ansa

— Spot weld definition for durability analysis

— Modeling of Door bag for Pressure Sensors
— Seat und Dummy Positioning with Ansa
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Previous Model

Nastran Arbitrary Cross Sections in Ansa
Beam-Shell FE-Model for global dynamic car body
stiffness analysis

pre—

Sketches

L

— Features

— FE- Beam and FE-Shell structure with easy and
defined connection technique

— <100.000 DOFs

— Usage
— FE concept modeling in early design phases
— operational deflection shape analysis
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Nastran Arbitrary Cross Sections in Ansa
Example
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Combined Beam - Shell Model

M Godecke

BMW.Group Nastran Arbitrary Cross Sections in Ansa
o Section Definition of new Nastran ABS-Section
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Longitudinal stiffeners with centre line beam cross sections
Design variables: width w, height h, thicknesses t(1), t(2), t(3)
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Section Creation
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Section View and Editing
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Section View and Editing
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Section View and Editing
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Section View and Editing
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Section View and Editing
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Cross Section
Representation in
Cross Section Module
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B Group Nastran Arbitrary Cross Sections in Ansa
Conclusion
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1. Possibility of complex Section Definition
2. Easy and fast creation of Beam Sections
3. Operational deflection shape analysis

4. Fast running Model
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Batch meshing with Ansa
Introduction
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Batch meshing with Ansa

Prozess

*Translation

*Meshing

*Transforming

“Assembling /& fan

H
.
- =
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Boundary Conditions

Part list (module list)

Catia V5 or V4 data

Explo Doppeinussmes | Letrier index Anzabi Enbau Material Dicke. F-2)

11001 TIATITS AGIA 1 CR 300 (HELY) 1628 LI MOTORTRAEGER VORN AUSSEN
11002 TIATIR AATA ML CR 38 LA |16 MOTORTRAEGER VORN INKEN

11003 TIATIRN | TIA 1L CR 300 HELY) 18 CRASHVERST. NOTORTRAEGER VORM
M00Y AT TIA [ AL CR e pELA) | 1B CRASHVERST. MOTORTRAEGER VORN
11004 THATAM 00 1 CR 2608 (Bake Haed ) 18 L1 SCHOTTBLECH BUCHSE MOTORTR. VORN
1ms__ TaMalFa | AL |CR2608[Bakebard] | 15 LISCHOTTBLECH BUCHSE MOTORTR WITTE,
1106 TiaTasalF1A 1L (CR 30 HELY 08 LI CRASHVERST, MOTORTRAEGER HINTEN
1007, 1 e | 25 BUCHSE NOTORTRAEGER VORN

11007, 1 lcisEd | 28 BUCHSE MOTORTRAEGER VORN

11008, Jou I = | 25 BUCHSE NOTORTRAGER WTTE

11008 THITIT NIA | |CRBEN |15 BUCHSE MOTORTRAEGER WTTE i
VO TSR0 [ AL JcRMOARSLA | 16LILAENGSSCHOTT MOTORTRAEGER VORN
1005 TISTYMIA | (L [CR210B[Beketad) | 1SLIMALTERKUEHER

117, TIEssea HiA | L |CR4{DOO)HDGS0GA0G 1,5 LI HALTER BEFESTIGUNG SEITENNARD.
19017 TIEIEMGIA 1R DUS40T 1,28 RE HALTER SEITENWARD VORKE

1017, TI61837/GIA, ML owsaeT | 128 LI HALTER SEITENNAND VORNE

19180 TITHENDIA 1L CR4 (DO} HOGE0GA0G 1.2 JBHALTER AFSVORKE

11285 TITITAT/S1A [ AL lcRime |__16.78 Ll ABSTUETZUNG FEDERSTUETZE VORN
11215 TITHEIRIA 1L (CR 150D (Bake Hard ) 1.6 LI ABSTUETZLNG FEDERSTUETZE VORM
11215, TISTI66/51A |__1R___|CR1508Bakebard] | 1,6 RE ASSTUETZUNG FEDERSTUETZE VORN
18401 TITMETIA 1L CR 280D (Baks Hard ) 1.2 28 L STUETZTRAEGER RADHALS INNEN
11401 TIATI60]1A, | AR |CR0BBakebard] | 1278 RE STUETZTRAEGER RADHALS MNEN
11402 THATMEAMIA 1R CR 2808 (Baks Hard | 1,228 RE STUETITRAEGER RADHALS AUSSEN

D PATIST 1A ST FACRAG ETH S SAOGRA, AL AT GLERNTER L NORT_ 857U fr) - ot mebd b Epoy S 3T L TADETLFYL e AT ¥
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Transformation Matrix
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BMW Numbering Convention
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PID module wise (Module AA1= 1100000)
Left Parts ending with 01
Right Parts ending with 02
Middle Parts ending with 00
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GUI Description: Main Window
w N Bk Mesh Job Manage =
Opbont iy
Batch Mesh Job Manager @
Eakch Mesn Jabi Job Nama [t |
Baich Mesh Strategy: & Ful Baics Meising Process Tranwisrg Assanily Type
I Baich Mosting of ingle B38| 4esing [iaqu_wgocn =]
1. o ol e e
| Add Parts: Ertrn Directinies
- 2. i
Compulsory:  Dupet Dusciry. | =1
Eemnttoagn: [0 =]  MenTopo [70 =] MenType [eowa =]
Optional: Waadsls Lit [
Parametes Fle:  [4_Gunabgats_ver
| -
Dot Jos Save i Josa | Save 2w ne Loagion | Subet Job
Open Joa Rasuty Open Jod Assembly Create Avsemily r 3 Show Frocess St Ciose.
1. Job Tree
2. Job and Part definition
3. Message window
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GUI Description: Jo

Baich kesh Johs

-WT173533_

JERTRAEGER-H
.m7173534_G-1_¢  Copypart UERTRAEGER-
-m7173652_E-_1_¢  move part to job \F5-YORNE-——-
- W7174104_H-_1_¢ SF5-STANDHE

7175321 - 1 & move part to directory
-m7175959_E-_1_A_SP_FRGMOD_L-HALTER-I-TAFEL-AUSSE

- W7175961_E-_1_A_SP_FRGMOD_LI-HALTER-I-TAFEL-INMEMN--
--W7178423_H-_1_A_SP_FRGMOD_ZB-LI-VERST--3CHARMIER-

- W4362238_B-_1_A_SP_FRGMOD_RE-A-SAEULE-IMMEN-———

W7170603_E-_1_A_SP_FRGMOD_LI-ABSTUETZUNG-BUCHSE-
W7170605_E-_1_A_SP_FRGMOD_LI-5CHOTTELECH-AUFMAH
W7170607_H-_1_A_SP_FRGMOD_LI-VERSTAERKUNG-AUFMNAH
W7171045_F-_1_A_SP_FRGMOD_LI-HALTER-EDC+EVA+HBS+
1_4_5P_FRGMOD_ZB-HALTER-AF &

_A_5P_FRGMOD_LI-HALTER-ABS-STECKERBC
W7171565_J-_21_A_5P_FRGMOD_LI-HALTER-ABS-STECKERE
W7171747_5-_1_A_5P_FRGMOD_ZB-LI-ABSTUETZUNG-FEDE

2 LRI o ZOUERTRAEGER- V]
delete part UERTRAEG

33BLECH-AUF

1.

b Tree

1. Several functions are available through a right mouse
button click in the job tree.

2. The active job can be deleted with the ‘Delete’
button.

3. ‘Save All Jobs’ saves all jobs with the default file
names. With ‘Save Job As’, it is possible to save the
active job with a chosen file name.

A job is saved as a text file in a special format.

Load a previously saved job.

‘ I Delete Job || Save All Jobs Save Job A I LoadJok
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GUI Description: Show Results
Double click to open several actions
X Results =lofx]
Results from ANSA Batch Mesh @
CK |Trans\|Mesh |Trans‘Asser1 Status |Part name| Mo Fertigtell 80\id|N0 Fertigtell Flachen |No MO\/| Prisma nr. not fou|Na IMaterla| No lhicknes# No Middle Surface |Unmeshed MMACKO |Unmeshed
i Iransiate RO 1111 RPN PSPPI .- 1 ol
2 r 14 1 14 ERROR 7137225 ‘el Solid exist In C/ E - 9 - S 2 & . 3 : 3
3 r r r ~ QK 7137227 el Solid exist In C# 3 : 9 o = = - ) 5
4iF r r r % OK_ |7137228_Yel Sold exist in C/ - | b o ] = = z 4 -
5 F F F ¥ ERROR 7137229 (el Solid exist in C#tsil Flaschen exist in C4 " “Nefinput fle” © NdirpOt e Wo inputile © © “Nodnput fie” © T © Mo'irpdtie © " No inpuit fil
5 . :
.
0’ L
0’ .
O’ .
o .
. L]
.
< hd 8 |
2 of 4 files are OK ,‘. Transforminge Part 3 of 4 Is finished
Save ResultList | Load Original Results Update List .U Restart Close |
Modulliste: L
] ModuleList. - v start files.2/ -lalx|
Fiio Edit Search  Froforencos  Shill  Macro  Windows Hw|
] 67 dtart_fles 2/ModuleLIst b byle 0 of 404 (=T
LS RSE VI T LB B808 Db OB ABSTUEFING. STVETSTRARD- B8 AUSS
| 3 13TEET; V1A 1L ; CR= 2608 - + Bk, ; TR=LT=-ARSTUETIUNG - STUETTTRAE (ER - FH - TNNEN
| 4 3, T137220, Y14, 1, L, CR-2600-+Dake. |, E0~-FE - ADSTUETZUNG - STUETETRAR OER - 3 - INNEN
5 47137220, 01, 1 /1./CR- 0808 - +Bake 2 ILT-28 - WITORTRAEGER - HTNTEN
6
[
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Conclusion

1. Very fast BIW Model creation - less then 40 hours

2. Good overview over the process

3. Handling of more than one batch mesh job

4. Possibility of individual batch mesh strategy - only translation ...

5. Stable batch mesh process - usage of equal parameters
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aweow SOt weld definition for durability analysis
Position of spot welds

» A sample of three spot weld will
be meshed.

» Position of spot welds is marked
with red dots.

M Godecke

aweow SOt weld definition for durability analysis
Meshed spot welds

» Spot weld type “Spider 2“ is used for
durability analysis.

» Meshing based on spot weld data base

* Whole body will be meshed automatically in ANSA, i.e.
thousands of spot welds.
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» Diameter of spot welds depend

» Single PID for every diameter will

* More than two layers can be

Spot weld definition for durability analysis
Diameter of spot welds

on shell thickness.

be created.

connected.
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Spot weld definition for durability analysis
Conclusion

1. Automatic spot weld realization in ANSA
2. Automatic mesh manipulation in ANSA
3. Realistic mapping of spot weld behavior

4. Good correlation between calculation and test data
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B Group Modeling of “door bag” for pressure sensors
Motivation

...the pressure causes a significant force to the door trim.

...and the pressure signal is used for airbag firing.

- Analogous airbag door model represents the air pressure in the door

Wet Area
Dry Area
- 4| Acoustic Insulation

s Modeling of “door bag” for pressure sensors

19.08.2009
Page 28

Geometric boundary conditions

Possible leakage areas

Leakage \4
Wet Area 2/
»
Possible |
Leakage 1
B i
< — 7|
[V | f‘
Leakage 4
Dry Area =
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BAW-Group Modeling of Door bag for Pressure Sensors

e Geometric Boundary Conditions
Possible leakage areas
L
wecaren| N/ e
\/]
b o
»
Possible |
Leakage 1
i
Leakage 4
Dry Area -

DS Modeling of Door bag for Pressure Sensors
Process Automation

ANGSAWLI.0.1 é4bit (ABRQUS}H Current PART : P40001:7060061_L1A_LI_TUERAUSSENHAUT_TV_Op75am
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B Group Modeling of Door bag for Pressure Sensors
Process Automation

REAY cu ART _L1A_LI_TUERRUSSENHAUT_TV. - ll
g
Isolation of the areas to be connected
M Gidecke =
e Modeling of Door bag for Pressure Sensors
e Process Automation
Select one half
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Process Automation

Select one half

and the other half
s Modeling of Door bag for Pressure Sensors
Process Automation

:::::::::::
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Process Automation
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B Croup Modeling of Door bag for Pressure Sensors
e Process Automation

A NERw1I.O0.1 é4bit (RBROUSH Current PART : P4000L:TOG0O0EL L1A_LI_TUERAUSSENHAUT_TV_Op7Smm

id_- ~
’

Create the gap for the leakagg

lllllllllll
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Process Automation
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ANGSRAWw1I.0.1 64bit (RBRQUS) Current PART : P4000L;7060061_L1A_LI_TUERAUSSENHAUT_TV_Op7S5mm i

Create the gap for the leakage

Width of gap :| 0.

_x |

elements

quads 10088
trias 1738
total & 11853

only_Zparts.ansa
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B Croup Modeling of Door bag for Pressure Sensors
Process Automation
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AN S A wl3.0.1 64bit (ABRQUS} Current PART : P4000L;7060061 LI1A_LI_TUERAUSSENHAUT_TV_Op75mm ‘

and all the respective keywords get B

Database IIncludes |Fi‘lters |

Visible l Name % ] Number |
L ANSAGROUP 3
—ANSAPART 14
|— EDGE
_l [¥}- ELEMENT 24459 = Chamber Trackenraum
!J ELSURFACE *Nset, Nset=Chamber_trocken_refnode
_J 4489999,
*Surface, Mame=Chamber_trocken_surf, Type=ELEMENT
P44510,Chamber_YWall_close, SHNEG
_J F44511;Mullschalen_Kebung, SHEG
] F44512:Mullschalen_Keh_rohbau, SHEG
_J P444513,Chamber_YWall_rahbau, SHEG
1 £ F44514,Chamber_Wall_loecher, SMEG
:“:::n:: 1€ \ P44520,Tuer_druck_hag_trocken, SPOS l
triag I _J P44521;Mullschalen_trocken, SPOS -
total 1 11 P44522;Mullschalen_tv_rohbau, SPOS
_J P44523:Mullschalen_close_tv_rbau, SPOS
P44529;Mulschal_Scheib_troc_oef, SPOS
P44530;Mullschalen_Scheibe_trock, SPOS

*Fluid cavity, Mame=Ch_Bag_trocken, Ambient pressure= 1.013000e-01,
Refnode=Chamber_frocken_refhode, Amhienttemperature= 2 960000e+032,
Surface=Chamber_trocken_surf, Behavior=INIT_GAS_Bagd 7001, Adiahatic

only_Zparts ‘
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BMW.Group Modeling of Door bag for Pressure Sensors
e Conclusion

1. Better structure correlation between calculation and test data
2. Pressure Signal is used for layout of Airbag firing
3. More realistic Dummy Values

4. Very good correlation of the pressure signal between
calculation and test data

M Godecke

aweon  Seat und Dummy Positioning with Ansa
- Advanced preprocessing features

» Specific dummy features
» Easy combination of multiple mechanisms
» Choice to output only transformations with NMAP keyword
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aweon  Seat und Dummy Positioning with Ansa
Process Automation

Page 41

M Godecke

aweon  Seat und Dummy Positioning with Ansa
Process Automation

Tasks View Bp IE

= =
L e p—— M

N Bf parts
@ B Dumy
» ™ B2 Dummy on Seat
™ @Tllt Seat & Dummy

] @Huve Right Hand on Steering W

™ @Muve Left Hand on Steering Wh
] @nuve Right 7ot on pedal
™ @ke:gnr Seat & gummy Limbs on

™ @Dumy Seat Depenetration
¥ B seat gelt
™ @smn point
) ene point

b
¥<1+ ]

ANSA Task Manager
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Seat und Dummy Positioning with Ansa

1. Fast Positioning of Dummies
2. Possibility of Positioning complex kinematic structures

3. Aot of possible application areas - e.g. Driveline Positioning
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An insight to the deployment of ANSA within
BMW CAE Processes

* Ansa makes a large contribution to the improvement in
efficiency of the BMW Processes

» The shown examples are only a small part of the BMW
activities

* In the future the cooperation with BETA will be
intensified to further improve potential efficiency
- Switch the Batch mesh Process to Version 13.0.2

- Automatic relaxation of the connection technique in the
Batch Meshing Process

- Automatic multi beam mesh and mesh manipulation






