"ll“l UL AR IR
{orn 1y

R A S s

v e ."‘.-' X )

—_— "
,1 iR - - TN i = 3 =
- . - ® g 1 » A i >
'"”' . g X { AR - e
= L : I bR P - e Y
Al W W CTPPa i = : TS /
3 - .. T ., N = r"Jl ‘
| i Ea |
| i - L 1
4 ‘ " - i
it - = 2 Y a7 > \ J
- = V7
il MY == - : :
2 0 - 3 — y ». -
J v~ vl
¥ )

Josef Furfanger, 5.6.2013

5TH ANSA & META INTERNATIONAL
CONFERENCE

AN INSIGHT TO APPLICATIONS BASED ON ANSA TO THE
BMW CAE PROCESSES

BMW <M
GROUP @ =@=



APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
AGENDA

1 History of BMW — BETA Cooperation

Mapping Deep-Drawing Simulation

Convertible Top Lid Kinematics
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

i BMW starts
: working with
i the Software
: tool BETA
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

i BMW starts using
{ ANSAv5asa

{ mesher for

i complete models

L
Late 1980°s ‘ 2005 ‘ 2007 ‘ 2008 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

Start of intensive
i Abaqus Explicit
i Support in ANSA

- -
Late 1980°s ‘ 1995 ‘ 2007 ‘ 2008 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

Abaqus 7S
: Solution DSIMULIA

i BMW switches all

i crash projects to

! work with
Abaqus Explicit

v
1995 ‘ 2005 ‘ 2008 ‘

w7
Late 1980°s
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

i AFE-—

Spotweldmg with
Failure +
Postprocessmg

o o )

Applications based on ANSA to the BMW CAE processes
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

i Dummy/seat
i kinematics
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

P

cown 0t

Morphing &
i Optimization

v
2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES

HISTORY OF BMW — BETA COOPERATION

Doorbag
i Generation
i Sideimpact

- -
2008 ‘ 2008 ‘ 2010

‘ 2011 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

EF Chassis
i Meshing

- v v
2008 ‘ 2008 ‘ 2009 ‘ 2011 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

{ Roof
i Kinematics

- - - -
2008 ‘ 2008 ‘ 2009 ‘ 2010 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

Composites
i Modeling
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

Mapping Deep-
: Drawing Simulation

v
2011 ‘ 2012 ‘
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
HISTORY OF BMW — BETA COOPERATION

AT

{ CFK Post
i Processing

o e
2011 ‘ 2011 ‘
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MAPPING DEEP-DRAWING SIMULATION
THICKNESS AND HARDENING RESULTS

Influences on crash simulation

Using the deformation history of the material as input in a crashsimulation,
provides significantly better simulation results (deformation and cracks) and
helps to reduce material consumption and to optimize the weight of the part

@tamping-Simulatioh

(mesh and results)
Fhickness distribution is displayed

Applications based on ANSA to the BMW CAE processes

/Crash-SimuIation \

(mesh and results)
mapped thickness distribution

/ Crash-Simulation \

(body with stamping results)
degree of hardening is
displayed

Page 16



Geometry
Layup p, @

PAY:

CATIA

=

END-TO-END CAE PROCESSES FOR COMPOSITE
CRASH, DRAPING, FILLING AND WARPAGE MODELS

Draping FﬁFORIM Filling G Warpage ¢
Simulation _ Simulation SimulatiorsmuLia

Preform feasibility

f

2

m@mu

— Transformation from tool cavities to parts

— Mapping fiber orientation

— Thickness distribution after preforming, RTM
— Calculation of permeability for RTM

— Fiber volume content

— Laminate properties

Applications based on ANSA to the BMW CAE processes

T RTM-Tool Design T

"ANSA

Crash 55

SIMULIA

Simulationuaeaqus
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

CAD Model (CATIA V5)

Disadvantages

#""Convertible hood "only™ consists of independent parts (Dead
GEO)
* Connections are “not” converted (CAE) acceptably

 CAE starts again right from the beginning
sRvery modeling step by hand . -

-——

e Stiffness
* Acoustics

FE Model (AQUS)

* Opening process
* Closing process

* Dimensioning Conv. parts
* Joint loads

* High Speed Crash
(Front, Side, Rear)

Applications based on ANSA to the BMW CAE processes Page 18
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

Add intelligence to the system

aaaaaaaaaaaa
ﬁ Open Select | |
. WVirtual Parts Part Kinematic-J
CAD Model Basic (y I 3] g CAD Model with Attributes
[ Actual CATPart
&p Change.. | Synchronize |
 Left Part " Symmetrical Part (<Z-Flane) ¢ Right Part
Revolution IUmversa\ | Prigrmatic | PaintCurve | Sphere | Rigid | Contact | Maounting | ‘
W Type 1 | Type 2 | Type3 |
I Prelosd (Rotation-xis) AL
e Rotation- Axiz _illl —
a - Hale-Surfac: ,— _I 7r
-~
urface (Sida 1) A
Washer/Bush 1: [ 0 = mm 2]
urface (Side 2) [+]]

Washer/Bush 2 0 jmm _I
otation is

I Swan Surface(1<>2)
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

Add intelligence to the system

eeeeeeeeeeee
5 Open Select | |
. WVirtual Parts Part Kinematic-Joint
CAD Model Basic woam || =) B
[ Actual CATPart
&p Change.. | Synchronize |
 Left Part " Symmetrical Part (<Z-Flane) ¢ Right Part

Reyolution IUmversa\ | Prismatic | PaintCurve | Sphers | Rigid | Comtact | Mounting |

"W Type 1 | Type 2 | Type3 |

— mliAcqSie 1 —-— e —

NEs - WasherBush 1: [0 | mm
/ r A, TEMPLATE Strategie

Washer/Bush 2 0 ﬂ mm
on is

FE Model (ABAQUS)

Applications based on ANSA to the BMW CAE processes



APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES

PROCESS OVERVIEW. ROOF KINEMATICS.

Starting with a Task template

Applications based on ANSA to the BMW CAE p



APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

«* Applications Places System &) & & en {800 MHz Thu May 23, 17:58 Michael TRYFONIDIS

| File  Windows Modules  Help El

D*’%%Qﬁigﬁh'@i@'g,l%§ 2

Open MNew Clear Input, Output Save Reload | Batch Parts DM  Includes PIDs Mats Set Param  Measure Morph

- % Current Part: 0
Tasks J =3 ‘ & HOT POINTs INFO
=) T INSERT | PROJECT PARAM.
| Root ‘T)lE‘vM* T J :
o DELETE | MULT.PR | MARK/UN
m- L @ Rroor Building process User Scripts
PERIMETERs » INFO
LB Select CATProduct User Script NUMBER | NUM +/- l SPACING ».
] @ ConvertSubmodels User Script INT | LENGTH | AUGN
MACRO: INFO
@ LB Topology Check / Midsurface... User Script e —_—
CuT RELEASE ORIENT »
LE @ Batch Meshing User Script JoIN PROJL.CUT | EDG2PER
w0 @ Kinematic Definition User Scripts EREEZRTN SEIRRIE SINBEIT|
= il
Lo @ Select Kinematics csv file User Script CRIDE®: M INED
MOVE | ORIGIN [  ALIGN
O Generate Contacts User Script PASTE .} NEW .[ PROJECT »|
Lo @ Generate MNT User Script MESH GEN.» |
[m] FREE » RE-MESH w» BATCH »
~ Generate RIG User Script
SPOT-ME » ERASE » CFD >
Lo @ Generate Joints User Script MAP  »| ADV.FR » STL »
[]—D ﬂ Common Model Common Model SHELL MESH»
RECONS » RESHAPE »| PROJECT
O & sub Model Sub Model
SMOOTH »| FILL GAP »| HOLE |
o =N AN CeHnaean FIX QUAL »| COLLAPSE »{ PLANE CUT
w0 ﬂ Abaqus Standard Common Model Abaqus Standar REFINE » FEMTOPO »| ZONE CUT
[]—D ﬂ ABAQUS Standard Load Case Abaqus Standar ELEMENTE ) L ﬂ :.
SPLIT  »| SWAP NEW >
JOIN EXTRUDE w DELETE
OFFSET »| TO-SURF » WRAP »
PENETR. » RELEASE VOL-SHEL »|
134104 |
134104 VOLUMEs » LIST
DEFINE » IMPROVE »| LAYERS
MESHV  »| ERASE EXTRUDE »
MAP CAVITY »| VOLUMIZE »|
7| VOXEL

Parameter | Value

step 5a: Select Kin-attr file

e : -
Code generation completed. X[ Focuse or [ anp INVERT |[GEOMETRY| D.UTIL | ASSEMB.» REALIZE VISIB» O HIDDEN |@ GEOM. |@ PERIMS |@HOT PNT| 0 CURVEs |@ MORPH
L ! g il NB WINVER] | EALLZER R ICURVES
Different CONS. Resolution seftings;read; (keep:new] | PD s NOoT | AL | ISOLATE »f| TRANSF. w| CHECK »f| ENT  » TEMPLATE ENT  »/@ SHADOW [@ FE-Mod!|@ SINGLE O GRIDs |0 POINTs [EMEAS)
gt;:::: ziﬁs't":;;' c'“es':g:ledz(o"'s ;]L S35 | crianes] NOT NEAR | NEIGHB »f|  FINE D.INFO__ || DEF.CNCT »|CONNECTOR||O0 CROSH |@i WIRE | [ MACROS | @ DOUBLE | BISPOTSI O WRK.PLN | SIZEBOX]
% %] c T | i i s : 1
Current distortion angié: 0--(old. 03 f ][0 _LoCK [EXTREMEN|UCHECKED|UNMESH. »|| DELETE [|RENUMBERM|| CONVERT »| ERASE _||[ANGNGING 0 BOUNDS |EIVOLUME EITRIPLEN 0 m.pnt. [@IERSISER 0 c.NODE |
& /media/OS/unified_ANS... || & A N S A (/media/OS/un... || & /home/michael email web dolphinm bmw bmw fcm dcx  opel etc i
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

«® Applications Places System &) & & Thu May 23, 19:42 Michael TRYFONIDIS

Windows  Modules  Help | H

5550 Bera BEEED, S & %

New Clear Input Output Save Reload | Batch Parts DM Includes PIDs Mats Set Param  Measure Topo  Mesh

— T4
Aba

qus | Morph

Current Part: FOD133 | OD__LENKER_FRONTSFRIEGEL | P B :
Tasks J B ‘ & ; NODE» INFO |
| Root | T)Tz‘v‘ ¥ NEW » PASTE » RELEASE »
o+ & @R Rroof Building process User Scripts MOVE MATCH » ALIGN
EXPLODE »  UTIL  »f THICKNESS »
B @R kinematic pefinition User Scripts
COORDs » nFo ||
B @ Select Kinematics csv file User Script 1
ELEMENTs» INFO  »
4] @ Generate Contacts User Script BEAM TRUSS SPRING  »|
4] Generate MNT User Script MASS  » DASHPOT »{ CONN3D2 »
= SHELL » UTIL » DELETE
Generate RIG User Script

CONSTRAINTS INFO  »
COUPLING »|  MPC_ »| EQUATION »,
FASTENER »| DELETE | |

B @ Generate Joints User Script

[]—E ﬂ Common Model Common Model

BOUNDARY > nFo |

BOUNDARY »|CON.MOTION|  DELETE

o+ & @R Abaqus standard Common Mode

Abaqus Standar

L] B ABAQUS Standard Load Case Abaqus Standar

LOADs» INFO »|

B g manuat tems Manual Items | f
E CLOAD » DLOAD D‘ DELETE
B FE Model FE Model e — G
B g step manager Step Manager INIT.COND. »| IMPERF. |  DELETE
B g moder Checksrixes Model Checks/Fi AUXILIARIES » COMMENT »
SET STEP D.TABLE

outpuf

CONTACT » LAMINATE » AMPLTD
SECTION » AIRBAG »| NMAP

Run Solver Run Solver

BOLT PRTENS »[ SUBSTR »|
C.PLANE » APARAM IMPACTOR

GEB » CONNECTOR | RES.MAP

SAFETY» AutoMech
Mech from 5.|  Dummy lSeat Depene. .
SeatBelt »| Pedestrian | Interior »

Output:
utpul 3

step 7: Build the ANSA Kinematic 5 ‘
Model

Parameter | Value

mx|

S3RS: element type converted or suppressed FOCUS» OR | AND | INVERT |[GEOMETRY| D.UTIL | ASSEMB.» REALIZE VISIB» O HIDDEN |@ GEOM. |@ PERIMS |@HOT PNT| 0 CURVEs |@) MORPH
S4RS: element type converted or suppressed. M| Pp o] NOT | ALL |ISOLATE »|| TRANSF. »f| CHECK »f| EnT o] TEMPLATE | PiD  »[ISHADOW EIFEMOAN @USINGEEN O GRIDs |0 POINTs [@NMEAS)
:::::23 igp:‘g:;EE?IE“SS]WV;E;En2:;3:‘;5:’::;‘2:::2:?] % CPLANEs| INOT | NEAR [ NEIGHB »f| FINE D.INFO ||/ DEF.CNCT »|CONNECTOR/|0_CROSH_|EINWIRE |3 MACROs @ DOUBLE BTSROTSE O wrk pLN [ETSIZEBOX] |
Outit Campleted (| [ |2_Lock [EXTREME|UCHECKED|UNMESH. »]| DELETE ||RENUMBER|| CONVERT »| ERASE _||[NGNGTNN 0 BOUNDS |0 voLum. [EFRIPLEN D .pnt. [EIGRSISGR 0 C.NODE |
& /media/OS/unified ANS... | ® A N S A (/media/OS/un... || & A N S A (/media/OS/un... [ScriptEdit] email | web dolphin IETTH bmw  bmw | fcm dcx  opel etc @
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
PROCESS OVERVIEW. ROOF KINEMATICS.

Model Meshing

3,5 WeekS — O|d Process
‘& 5 davs === New Process
Add Kinematics
o 2,5 weeks
Il .|
| ]
e« P 1d
0 | e —
Start of
Simulation
4 daxs
P/
25 1d
SIMULIA =
Total Time ca. 5,5 weeks

o — ﬁ
P =
2§WULIA

0 1 2 3 4 5 e
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APPLICATIONS BASED ON ANSA TO THE BMW CAE PROCESSES
THANK YOU FOR YOUR ATTENTION!
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