COMPUTER AIDED ENGINEERING

kdgess
Tangeney |

Info

Concentric

File Tools Utilities Lists Assembly Analysis Tools Plugins Windows Help 0 r & - .
BEINEORD SEEESHL B & ENEE % S~ HOBEEL | nE-es sy Setup ] Sampling ANSA
£ MORPH x 10 parameters I 8 vars, 14 d-opt designs
TMORPH | User Script Buttons
Boxes » Info L4
. New  »|  ofter 20wmorph >
= z spit | meease 10Mopn » @ v
. | il Load )| Delete Cylindrical  *
x| ¥ = Y ANSA
A T Parameters | History Nested 0 persHires
I [ . Ddu-lr: h,“:‘ | Tuses Depenetrat, SDuW;’rMGruum - Domain reduction L pars, P
" control Points » n!_v ’_ Inls
e g > Insert | Mumber Delete (SRSM) l

1
e + . Hatches ‘ Info
{. Join Paste Topo
Ll R ABAQUS
=

oupling ANSA and META
to LS-OPT

m/ v/\e

*caliper.lsopt - LS-OPT 7.0.2

EE+ Ak
Metamodel-based optimization &0 3 Sequential with Domain Reduction 3 ?'

1

v

Mo Tooks Usts Results Cakculate View Report User Toolbars Windows Dages Help
staten EHEEEEGR>
R Resuls_ States

@

Termination criteria

[ scopwsubeancs 5] Acvo Labos
b Displaceme: Stess comg: i None

States

RIGINAL STATE
sl

Selece: 173

O D @ B e

AN Gaiele BB UE

AR - &~ ToH [E] BB - [l -4 kea alni= eitaiseecmps 20 7
X Durstion(esc)
Ircrement 1
Keop laat o

Niavio Mode

2 t
AUMST O FESUIESECS INCHITING DRIGINAL

xaruman naisnan

G:dad /sy k3O PROJECTS/Optireization LSC

b2k 0.00000000¢ 1D

Al Lotkes invers Lock | Unioek | Relsad

Arimmation Seaw  Generam | Cyvie | e | Ung ¢ >

Sex As Defauls Restore

e e e/ e

[“(—i
il 15 iterations
P y M
META
2resps
Optimizati L
Imization :
: 4 Build Metamodels
Serial 10:2 1 objective - i
l_ 2 constraints _J inear suriaces

Orfauhs|

Dirk DreilSig
Mail: ansa@Ilasso.de

STATEY 3

e, g ZF=BEHEF&A& G-
Ke el e TP o
T, i StepaiSuboas s facove Labels 4k 1 P

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved

Optimization with ANSA, LS-OPT and META 1



COMPUTER AIDED ENGINEERING m

| For what ANSA & META?

* ANSA for model/shape change according to design variables
(parameters in text files can be handled directly from LS-OPT)

 META for results extraction of arbitrary solvers
(LS-DYNA results or text files can be handled directly)

* Setup phase
— design variables defined in ANSA - transfer to LS-OPT

— histories and responses defined in META - transfer to
LS-OPT

e Optimization (Run) phase
— design variables controlled by LS-OPT — transfer to ANSA
K— histories and responses calculated by META — transfer to

LS-OPT

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA. LS-OPT and META 2
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/ Optimization Setup

ANSA

ANSA
database

\J
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COMPUTER AIDED ENGINEERING LBE@

/ Optimization Setup

ANSA
ANSA Define
database Optimization Task

* Set DV file, Design Variables, Solver Input Deck
* Link Design Variables to Model Parameters:

—> Morphing Parameter
—> ANSA Parameter
— User Scripts

N
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COMPUTER AIDED ENGINEERING LBS@

/ Optimization Setup

ANSA

ANSA Define Execute
database Optimization Task Optimization Task

e ‘Baseline run’: DV File,
— Validate Optimization Task Input Deck

— Output Solver Input Deck
* Save DV File

N
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COMPUTER AIDED ENGINEERING LBE@

/ Optimization Setup

ANSA - Solver
ANSA Define
database Optimization Task

e |nitial Solver Run:

—> Check, if it runs at all ;)
— Get sample result files for setup of result
extraction

Optimization Task
DV File,
Input Deck

Solver Run

Solver
\ Results
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COMPUTER AIDED ENGINEERING LBE@

/ Optimization Setup

ANSA - Solver > META

ANSA Define Execute
database Optimization Task Optimization Task
 Manual extraction of solver results DV File,
* Create session/script of the extraction process \nput Deck

(e.g. via OptimizerSetup Toolbar)
e Output formatted result file

Solver Run

Responses, Solver
=
7
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COMPUTER AIDED ENGINEERING LBE@

/ Optimization Setup

ANSA - Solver - META - LS-OPT
ANSA Define Execute
database Optimization Task Optimization Task

* Input of Design Variables from ANSA DV File,
* Input of Histories, Responses from META Input Deck

* Fine Tuning of Design Variables
(Dependencies, Ranges, ...)

 Selection of Optimization Strategy
: Solver R
* Definition of Objectives and Constraints

Responses Solver

inpv hgtht 2022, LASSO' ngenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
rig
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

R Optimization Tool
' Workflow . DOE setup | Results |

L2550

| OPTIMIZATION_TASK 1

&)

Y
-

- 1 Rs OPTIMIZATION_TASK 1
- Pre-Processing
/DVFile.txt
m DESIGN VARIABLE 1
m DESIGN VARIABLE 2
2 DESIGN_VARIABLE_3
= FE_output

Type ‘

Optimization item
Pre-Processing
DV file

Design Variable
Design Variable
Design Variable
FE_output

Optimization with ANSA, LS-OPT and META

3 main task items



COMPUTER AIDED ENGINEERING LBE@

= Optimization Tool 3 . t k .t
' Workflow . DOE setup | Results | main task 1tems
| OPTIMIZATION_TASK 1 : &)
Root Type ‘
= 1 M: OPTIMIZATION_TASK _1 Optimization item
- [¥] Pre-Processing Pre-Processing
[ /DvFile.tx DV file | €«<—— 1. Design Variable File
® DESIGN_VARIABLE_1 Design Variable
e DESIGN_VARIABLE 2 Design Variable
B DESIGN_VARIABLE_3 Design Variable
) = FE_output FE_output
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 9
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COMPUTER AIDED ENGINEERING LBE@

ANSA — Optimization Task

L Optimization Tool

Workflow | DOE setup | Results |

3 main task items

| OPTIMIZATION_TASK _1

Root  Type 4
] J'“_~ OPTIMIZATION _TASK 1

Pre-Processing
/DVFile.txt

Optimization item
Pre-Processing

DV file <«——— 1. Design Variable File

® DESIGN_VARIABLE 1
e DESIGN_VARIABLE 2
EX DESIGN_VARIABLE_3

Design Variable

Design Variable | o-<€——— 2. Design Variables

Design Variable

= FE_output

FE_output

Copyright 2022, LASSO Ingenieurgesellschaft mbH
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ANSA — Optimization Task

L Optimization Tool
Workflow = DOE setup | Results |

3 main task items

‘OPTIMIZATION_TASKJ ® !i_él
Root .............................................................................. Type |<‘
[%s OPTIMIZATION_TASK_1 Optimization item
Pre-Processing Pre-Processing
/DVFile.txt DV file <«—— 1. Design Variable File

® DESIGN_VARIABLE_1 Design Variable

® DESIGN_VARIABLE 2  Design Variable <—— 2. Design Variables
® DESIGN_VARIABLE_3  Design Variable

® s FE_output FE_output <— 3. Output Solver Deck

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 9
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Design Variable File

& Optimization Tool
Workflow | DOE setup | Results |

‘ OPTIMIZATION_TASK 1 : |'§
Root Type 4
= 1 \E OPTIMIZATION_TASK_1 Optimization i
Z Pre-Processing Pre-Processinc
B rail_crash.dv
+ B rail_ width Design Variabl
B rail_height Design Variabl
Load_only Shells_to_M... User Script
2 embosses_depth Design Variabl
B embosses width Design Variabl
i embosses_pos Design Variabl
2 embosses_distance Design Variabl
® thickness_rail_plate Design Variabl

® thickness_rail_profile Design Variabl
® thickness_rail_flange Design Variabl

E cnctn_spotline_dist Design Variabl

+ B cnctn_spotline_diam Design Variabl

+ B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply_GEB_ORs User Script
5% rail_crash_tmp.key FE_output

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING ‘
ANSA — Optimization Task

Design Variable File

& Optimization Tool
Workflow | DOE setup | Results |

| OPTIMIZATION_TASK_1 (6]
ey b ; I
- 1 \X OPTIMIZATION _TASK 1 Optimization it file created by A N S A Mon Feb 17 17:13:25 2014
Pre-Processing Pre-Processinc

Output from:

® [ rail_crash.dv fodl/1lasso/Dirk38/PROJECTS /Optimierung Rail LS-OPT/Rail_MDO/rail_crash.ansa

B rail_width

Design Variabl
DESIGN VARIABLES

+ L ® rail_height Design Variabl

Load_only Shells_to_M... User Script MIN WALUE --> MAX VALUE | STEP
* - embosses_depth Design Variabl rail_width, REAL, BOUNDS,  16., -20.,
+ ®k embosses_width Design Variabl rail_height. REAL. BOUNDS, 19, -20.,
i 1 . embosses_depth, REAL, BOUNDS , Foi Do

e SINDOS5Es ok Design var-el ,  embosses_wWidth, REAL, BOUNDS , 10., -l@., 18.
+ _ m embosses_distance Design Variabl , embosses pos, REAL, BOUNDS, -15., -58., 20.
= O W . . . . embosses_distance, REAL, BOUMNDS , =15

thickness_rail_plate Design Variabl . EHfeknass Fail plats, REKL. STEP,
+ _ m thickness_rail_profile Design Variabl ,  thickness_rail_profile, REAL, STEP.
+ _ m thickness_rail_flange  Design Variabl Hripkhess rall iRy (REML, STEFy
e 9 _g ! ; enctn_spotline_dist, REAL. BOUNDS ,

+ | m cnctn_spotline_dist Design Variabl ., cnctn_spotline diam, REAL, STEP,
¢ ®8 cnctn_spotline_diam Design Variabl i (GMELRLSROLRSINT Al (REM.;
+ B cnctn_spotpoint_diam  Design Variabl

Reconstruct_Rail User Script

@ smoorH SRS Correctly formatted for
Bl inmie Fratn import in LS-OPT

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 10
All rights reserved



COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - Morphing Parameters

& Optimization Tool
Workflow \ DOE setup | Results |

'OPTIMIZATION_TASK 1 :| 5]
Root 'Type |<|
LE OPTIMIZATION_TASK 1 Optimization i
[3 Pre-Processing Pre-Processinc
] rail_crash.dv DV file
B rail_width Design Variabl
+ 1 # rail_height Design Variabl
Load_only_Shells_to_M... User Script
# | # embosses_depth Design Variabl
@ emboss1_width MORPH PARAM
# emboss2 width MORPH PARAN
# emboss3 width MORPH PARAN
B embosses_pos Design Variabl
® embosses_distance Design Variabl

N thickness_rail_plate Design Variabl
& thickness_rail_profile Design Variabl
® thickness_rail_flange Design Variabl

® cnctn_spotline_dist Design Variabl
® cnctn_spotline_diam Design Variabl
B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply_GEB_ORs User Script
I rail_crash_tmp.key FE_output
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - Morphing Parameters

& Optimization Tool

Workflow = DOE setup | Results | B DESIGN VARIABLE [DESIGN_VARIABLE] ®
|OPTIMIZATION_TASK_1 2|6 NETH) embosses width
Root B Type N ID TYPE RANGE
LE OPTIMIZATION_TASK_1 Optimization i ' REAL B} | BOUNDS
[3 Pre-Processing Pre-Processinc ' '
@) rail_crash.dv DV file Min Value Current Value Max Value
® rail_width Design Variabl )
+ 1 # rail_height Design Variabl Comment '
Load_only_Shells_to_M... User Script o
+ 1 B embosses_depth Design Variabl [ [
@ emboss1_width MORPH PARAM ’ = p '
% emboss2 width MORPH PARAN OK |Cancel|
© emboss3_width MORPH PARAN
B embosses_pos Design Variabl
® embosses_distance Design Variabl
N thickness_rail_plate Design Variabl
& thickness_rail_profile Design Variabl
® thickness_rail_flange Design Variabl
® cnctn_spotline_dist Design Variabl
® cnctn_spotline_diam Design Variabl
B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply_GEB_ORs User Script
I rail_crash_tmp.key FE_output
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 11
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - Morphing Parameters

& Optimization Tool
Workflow DOE setup Results |

|OPTIMIZATION_TASK_1

¢|&]

AE OPTIMIZATION_TASK_1
3 Pre-Processing
[ rail_crash.dv
B rail_width
+ 1 # rail_height

# | # embosses_depth
oM ! embosses width
#® emboss1_width
# emboss2 width
# emboss3 width

Load_only_Shells_to_M...

~ Type <

Optimization it
Pre-Processinc
DV file

Design Variabl
Design Variabl
User Script
Design Variabl
Design Variabl
MORPH PARA
MORPH PARA
MORPH PARA

B embosses_pos
® embosses_distance
® thickness_rail_plate
& thickness_rail_profile
® thickness_rail_flange
® cnctn_spotline_dist

® cnctn_spotline_diam
B cnctn_spotpoint_diam
Reconstruct_Rail
SMOOTH
Apply_GEB_ORs

I rail_crash_tmp.key

Design Variabl
Q\Variabl
Design Varra
Design Variabl
Design Variabl
Design Variabl
Design Variabl
Design Variabl
User Script
Session Comm
User Script
FE_output

B DESIGN VARIABLE [DESIGN_VARIABLE] ®

WElsl embosses width

ID TYPE RANGE B
. REAL | | BOUNDS

Min Value Current Value Max Value

E
Comment

[+
[4] | 3

el cosses wioen

OK | iCanceI!

EBi Assign Parameter to DV
Parameters Select parameter to assign

| B2

Value ~

Id Name ‘Used by DV

10 emboss3_depth_ob embosses_depth
11 emboss3 depth unt
13 emboss1_width
14 emboss2_width
15 emboss3 width embosses width
16 embosse;_pos embosses_pos |
17 emboss12 distance embosses distance 5

embosses depth
embosses width
embosses_width

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved
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/ ANSA — Optimization Task

Design Variables > Morphing Parameters

Shape modification

Design Variable = 10.0

Morphing Parameter

Width of depressions

N

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 12
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COMPUTER AIDED ENGINEERING LE‘S@
/ ANSA — Optimization Task

Design Variables > Morphing Parameters
Shape modification

Design Variable = -5.0

Morphing Parameter

b, sEEEyEEE

Width of depressions

¥ gaEEsEEEL

¥ sEEEEEE

N

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - ANSA Parameters

& Optimization Tool
Workflow | DOE setup | Results |

‘ OPTIMIZATION_TASK_1 : 5

Root e <

= [\2 OPTIMIZATION_TASK_1 Optimization i

Pre-Processing Pre-Processinc

rail_crash.dv DV file

+ | B rail_ width Design Variabl

B rail_height Design Variabl
Load_only Shells_to_M... User Script

2 embosses_depth Design Variabl

B embosses width Design Variabl

i embosses_pos Design Variabl

B embosses_distance Design Variabl

® thickness_rail_plate Design Variabl

Dl ? thickness_rail_profile Design Variabl
@ thickness_rail_profile A_PARAMETER
m thickness_rail_flange Design Variabl

+ B cnctn_spotline_dist Design Variabl

+ B cnctn_spotline_diam Design Variabl

+ B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply GEB_ORs User Script
5% rail_crash_tmp.key FE_output

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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ANSA — Optimization Task
Design Variables - ANSA Parameters

= Optimization Tool

Workflow DOE setup | Results | Ei DESIGN VARIABLE [DESIGN_VARIABLE] =

OPTIMIZATION_TASK_1

M OPTIMIZATION_TASK 1
Pre-Processing

rail_crash.dv

+ | B rail_ width
B rail_height
Load_only Shells_to_M...
2 embosses_depth
B embosses width
i embosses_pos

:'55:

 Type <

Optimization i
Pre-Processinc
DV file

Design Variabl
Design Variabl
User Script
Design Variabl
Design Variabl
Design Variabl

IWET [N thickness_rail_profile

ID TYPE RANGE

Min Value Current Value Max Value Step Value
}
Comment

b

(o] ]

thickness_rail_profile

B embosses_distance Design Variabl OK | :Cancell
ER thickness rail _plate Design Variabl
‘m =? thickness_rail_profile Design Variabl
% thickness_rail_profile A_PARAMETER
m thickness_rail_flange Design Variabl
+ B cnctn_spotline_dist Design Variabl
+ B cnctn_spotline_diam Design Variabl
+ B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply GEB_ORs User Script
5% rail_crash_tmp.key FE_output
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 13
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ANSA — Optimization Task
Design Variables - ANSA Parameters

L Optimization Tool

Workflow | DOE setup | Results | B DESIGN VARIABLE [DESIGN_VARIABLE] 8

‘ OPTIMIZATION_TASK_1

M OPTIMIZATION_TASK 1
Pre-Processing
rail_crash.dv
+ | B rail_ width
B rail_height
Load_only Shells_to_M...
2 embosses_depth
B embosses width
i embosses_pos
B embosses_distance
® thickness_rail_plate
Dl ? thickness_rail_profile
® thickness_rail_profile
m thickness_rail_flange
+ B cnctn_spotline_dist
+ B cnctn_spotline_diam
+ B cnctn_spotpoint_diam
Reconstruct_Rail
SMOOTH
Apply GEB_ORs
I rail_crash_tmp.key

 Type <

:'iz‘g:

Optimization i
Pre-Processinc
DV file

Design Variabl
Design Variabl
User Script
Design Variabl
Design Variabl
Design Variabl
Design Variabl
Design Variabl
Design Variabl
A_PARAMETER
Design Variabl
Design Variabl
Design Variabl
Design Variabl
User Script
Session Comm
User Script
FE_output

IWET [N thickness_rail_profile

ID TYPE RANGE B

Min Value Current Value Max Value Step Value
i
Comment

[+
[4] | 3

thickness_rail_profile

OK iCanceI!

Ei A PARAMETER ®

c&El| o v K\:E!.
IdA Name Value =
1 thickness rail plate 1.5

2 thickness_rail_profile
3 connection_spotweld_dista... 50.
4 connection_spotweld_diam... 6.0
5 thickness_rail_flange 2.

i3

. ;!\_PARAM ETER total 5 selected 1

Copyright 2022, LASSO Ingenieurgesellschaft mbH
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTION_SHELL [SECTION_SHELL] ®
MName FENREIE )”’T’
FROZEM_ID FROZEN_DELETE DEFINED  TRIM USE_IN_MODEL |
NO -l MO - YES - NO YES - L=
PID SECID MID EQSID HGID GRAV ADPCPT TMID [+ = ==
- ;! T 3t =] // L—"]
E— G N " U =
SECID ELFORM SHRF NIP PROPT QRIRID QR ICOMP ] = L
o - CENNNNND ENNNNN 0 [ ok -] oo o[ o - T T
T T2 T3 T4 NLOC MAREA IDOF EDGSET L |+ |+
// L —1 ™ L =
AT | L —1 |1 L—"1
OIS ] - L ] L -
4 9 // // =41 // L
. // | // //
// // P~ // L
——— ——— —_— e | // // // //
oK ColorEdit Cancel ] L —1 B ] L —
= // // |
~J— | —— [ | — L—
// // \// //
| —1 e L —
// |1 //
e By L
|1 - =1 |
Pt — 3 // //
// // /..-
// |1
L=
=
//
Copyright 2022, LASSO Ingenieurgesellschaft mbH H : :
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ANSA — Optimization Task

Design Variables - ANSA Parameters
L] L] L] [ ] L]
Modification of shell thicknesses, materials, etc.
*PART & *SECTION_SHELL [SECTION_SHELL] 3
Mame FEMIEilE] 5 f}}»—
FROZEM_ID FROZEMN_DELETE DEFINED TRIM USE_IM_MODEL | —
NO < MO | YEs - NO [ YEs | /////
FID SECID MID EOSID HGID GRAV ADPOPT TMID =;5 /////////
F— G N B ~ PRIES e
SECID ELFORM SHRF MIP PROPT QRIRID QR ICOMP \//////////
1o - GEENNNNN ENNNNN o [ R [ 00 ][ o - T LT /T
T3 T4 NLOC MAREA IDOF EDGSET -l /// ///\ ///
(IS S . ~T 1 LT L4+ T | LT
- ) \/// /// /\// /// =
/// // \/// //
————= — el ] == | | == =i ////
ColorEdit | | cancel /// /// B ] /// L
L—1 | — —1
:/ L :/ ey :/ | ] -
\//// \//////////
I //////,
ANSA Parameter I e e
=
| Design Variable = 5.0|
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 14
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ANSA — Optimization Task

Design Variables - ANSA Parameters
L] L] L] [ ] L]
Modification of shell thicknesses, materials, etc.
*PART & *"SECTION_SHELL [SECTION_SHELL] B
NETMER rail_profile e
FROZEN_ID FROZEN_DELETE DEFINED  TRIM USE_IN_MODEL - e
[ nNo NO - YEs -] No [ ves -] = o
PID SECID MID EOSID HGID GRAV ADPOPT TMID ] I | ]
Fo— r— T —c—" T T AT
SECID ELFORM SHRF NIP PROPT QRIRID ar ICOMP = o= |41
Tt ) QNN ENNNNM o [ on [ oo [ o - LT AT L
T3 T NLOC MAREA IDOF EDGSET il = i - el ] B |1
O . —1] L+11 LTl L +T17] T
L /// /// /// ///
_______ ————— — e — // /// //"‘ /// ////
0K | colorEdit | cancel | =l e = L |
- : // /// //, /// ///
/// //// i //// ///
/// // //// |
L1 // /////
|
|ANSA Pa rameterl S
T e
| Design Variable = 1.0|
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 14
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COMPUTER AIDED ENGINEERING L/(BSCQ

ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of connections (weld spot distance, diameter, etc.)

| Connection Manager
|| spotweld Lines |

[CIBRE [

.
RAIE-2ES

FE Rep. Settings:

| Connectivity ANSAId MName  Status EE]I] TD

1000 -5 Part_1 FE Rep Type
2000 -4 Part 2 General
EJ Search Dist
| | total 2 | selected D _ UseThicknesst...

..... : Connact To Mash
? | +3
EIEEI0Y ~ETE
e = - = === [~ Contact:
D D § M P1 P2 EnorClass [T 4| T Gontactid
100001 6.0 500 100 2000 1000 DYMASPOT WELD Single Contact
100002 6.0 500 100 2000 1000 DYNASPOT WELD Body
Property
l‘l | | ’] DAL I

[ [fotal 2

“selecledn | | Realize |

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved
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| Connection Manager

COMPUTER AIDED ENGINEERING

WALLIO

ANSA — Optimization Task
Design Variables - ANSA Parameters

| spotwald Lines |

ClBIRE[a

R | @@ FE Rep. Settings:

' Connectivity ANSAId Name | Status YHY] 5

1000 -5
;aﬂnu 4

L)

Part_1  FERepType

Pari 2

Search Dist

Use Thicknesst...

[fofal 2 | selected0

Connect To Mesh

[
EIEEEN

Contact
Contact|D

L
!ID w0 g M P1 P2 Error Class T rantactin
imuum 6.0 [ 500 @0 2000 1000 DYMASPOTWELD
100002 6.0 J 50.0 N 2000 1000 DYNASPOTWELD
| Froperty

Single Contact

(4]

| o) s
fotal 2 | selecied 0 |[ Realize |

Design Variable (weld spot distance) = 50

ANSA Parameter

Modification of connections (weld spot distance, diameter, etc.)

Copyright 2022, LASSO Ingenieurgesellschaft mbH
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| Connection Manager

COMPUTER AIDED ENGINEERING

WALLIO

ANSA — Optimization Task
Design Variables - ANSA Parameters

| spotwald Lines |

ClBIRE[a

R | @@ FE Rep. Settings:

' Connectivity ANSAId Name | Status YHY] 5

1000 -5
;aﬂnu 4

L)

Part_1  FERepType

Pari 2

Search Dist

Use Thicknesst...

[fofal 2 | selected0

Connect To Mesh

[
EIEEEN

Contact
Contact|D

L
!ID w0 g M P1 P2 Error Class T rantactin
imuum 6.0 [ 500 @0 2000 1000 DYMASPOTWELD
100002 6.0 J 50.0 N 2000 1000 DYNASPOTWELD
| Froperty

Single Contact

(4]

| o) s
fotal 2 | selecied 0 |[ Realize |

Design Variable (weld spot distance) = 20

ANSA Parameter

Modification of connections (weld spot distance, diameter, etc.)

Copyright 2022, LASSO Ingenieurgesellschaft mbH

All rights reserved

Optimization with ANSA, LS-OPT and META

15



COMPUTER AIDED ENGINEERING L/(BSCQ

ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of connections (weld spot distance, diameter, etc.)

| Connection Manager
|| spotweld Lines |

[CIBRE [

.
RAIE-2ES

FE Rep. Settings:

| Connectivity ANSAId MName  Status EE]I] TD

1000 -5 Part_1 FE Rep Type
2000 -4 Part 2 General
EJ Search Dist
| | total 2 | selected D _ UseThicknesst...

..... : Connact To Mash
? | +3
EIEEI0Y ~ETE
e = - = === [~ Contact:
D D § M P1 P2 EnorClass [T 4| T Gontactid
100001 6.0 500 100 2000 1000 DYMASPOT WELD Single Contact
100002 6.0 500 100 2000 1000 DYNASPOT WELD Body
Property
l‘l | | ’] DAL I

[ [fotal 2

“selecledn | | Realize |
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - ANSA Parameters

| Connection Manager

| spotwald Lines |

ClBIRE[a

¥ | @@ FE Rep. Sattings:

1000 5 Part_1
2000 -4 Part_2

| Connectivity ' ANSAld Mame  Status v Elil TID

FE Rep Type

General

Search Dist

| [fofal 2 | selected0

Use Thicknesst...

D v M P1 P2

2=l

G Contact
Error Class | |‘_'|T] "~ ContactiD

Connect To Mesh

gect  10.0 2000 1000 DYMASPOTWELD
10000§ 6.0 NN, 10.0 2000 1000 DYNMASPOTWELD

Single Contact
Body
Froperty

[v] ‘—== LR Ny

ol 7 [selecledn | | Redlze |

ANSA Parameter

Design Variable (weld spot diameter) = 6.0

WALLIO

Modification of connections (weld spot distance, diameter, etc.)
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - ANSA Parameters

| Connection Manager

| spotwald Lines |

ClBIRE[a

R | @@ FE Rep. Settings:

1000 -5 Part_1
2000 -4 Part_2

' Connectivity ANSAId Name | Status YHY] 5

FE Rep Type

General

Search Dist

| [fofal 2 | selected0

Use Thicknesst...

D v s M P1 P2 ErrorClass

Connect To Mesh

Contact

Contact|D

gect  10.0 2000 1000 DYMASPOTWELD
10000§ 6.0 NN, 10.0 2000 1000 DYNMASPOTWELD

Single Contact
Body
Froperty

[v] ‘—== LR Ny

[fofal 2 [ selected 0 |[ Realize |

ANSA Parameter

Design Variable (weld spot diameter) = 3.0

WALLIO

Modification of connections (weld spot distance, diameter, etc.)
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COMPUTER AIDED ENGINEERING ‘
ANSA — Optimization Task

DOE - Simulate
* Checking DV combinations (e.g. Full Factorial) &> Model Validity
* Checking Element Criteria
& Optimization Tool o =20®
Workflow DOE setup | Results
Design variables Experiments GG
ID Name Min Value Max Value H\ _|reite_Seitei a .e_Flachste
| 3DV _Hoehe Mittelsteg 5. 12. | |1
[ 20V areite seitensieg 010 JiB 2 3
| 1DV _Breite_Flachsteg_oben 0. 20. 3 4 10. |
I 6 DV_Breite_Flachsteg_unten 0. 25, \ 4 6 15.
| 9DV _Hoehe Nase 0. 10. 5 8. 0.
4 DV_Breite_Mittelsteg_ob_au -20. 13. |g| 10. 25,
7 DV_Breite_Mittelsteg_ob_in -20. 13. |
5 DV_Breite_Mittelsteg_un_au e 10.
8 DV_Breite_Mittelsteg_un_in -13. 10.
10 DV_Breite_Nase 0. 20
& I
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 17
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COMPUTER AIDED ENGINEERING

DOE — Simulate

* Checking Element Criteria

ANSA — Optimization Task

D S

* Checking DV combinations (e.g. Full Factorial) &> Model Validity

Failed elements

& Optimization Tool B0
Workflow \ DOE setup | Results
Design variables Experiments GG
'ID Name Min Value Max Value H | i ’eite_Seitel a :e_FIachste |
3DV Hoehe Mittelsteg s 1z, [ 0. |
[ 20 Breite Seitensteg 010, JiB 2 5.
| 1 DV_Breite_Flachsteg_oben 0. 20. 3 4. 10.
L6 DV_Breite_Flachsteg_unten 0. 25, | 4‘ 6 15.
9 DV_Hoehe_Nase 0. 10. 5 8. 20.
4 DV_Breite_Mittelsteg_ob_au -20. 3. « IIIEEDIEES|
7 DV_Breite_Mittelsteg_ob_in -20. 13.
5 DV_Breite_Mittelsteg_un_au e 10.
8 DV_Breite_Mittelsteg_un_in -13. 10.
10 DV_Breite_Nase 0. 20,
v

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

WALLIO

For improving mesh quality

ANSA — Optimization Task

User Scripts / User Actions

= Optimization Tool

Workflow DOE_setu_p] Results

|OPTIMIZATION_TASK_1

éRoot

=0 A2 OPTIMIZATION_TASK_1
= [B] Pre-Processing
I [# BrakeCaliper.dv

= _ 8 DV_Hoehe_Mittelsteg
«  ® DV_Breite_Seitensteg

= m DV_Breite_Flachsteg_unten
= ®8 DV_Hoehe_Nase
+ | #¢ DV_Breite_Mittelsteg_ob_au
= [ ® DV_Breite_Mittelsteg_ob_in
+ | m DV_Breite_Mittelsteg_un_au
# | DV_Breite_Mittelsteg_un_in
= | ® DV _Breite_Nase

| EJ CreateVolumeAndMeshIt

1[5 RenumberAll

~ EJ calcMass

148 BrakeCaliper_tmp.inp

| 5l ReleaseMeshAndLoadShellsToMorphingBoxes

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

WALLIO

ANSA — Optimization Task

For improving mesh quality

User Scripts / User Actions

= Optimization Tool

Workflow | DOE setup l Results

|OPTIMIZATION_TASK_1 s

Root H
=0 A2 OPTIMIZATION_TASK_1
= [B] Pre-Processing
I [# BrakeCaliper.dv
| 5l ReleaseMeshAndLoadShellsToMorphingBoxes
= _ 8 DV_Hoehe_Mittelsteg
+ | ®8 DV_Breite_Seitensteg
= 8 DV_Breite_Flachsteg_oben
= m DV_Breite_Flachsteg_unten
=1 ® DV_Hoehe_Nase
+ | #¢ DV_Breite_Mittelsteg_ob_au
= [ ® DV_Breite_Mittelsteg_ob_in
+ | m DV_Breite_Mittelsteg_un_au
# | DV_Breite_Mittelsteg_un_in

reatevVolulmeAndad
1[5 RenumberAll
1 B calcMass
148 BrakeCaliper_tmp.inp

Copyright 2022, LASSO Ingenieurgesellschaft mbH
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COMPUTER AIDED ENGINEERING Lm

ANSA — Optimization Task

User Scripts / User Actions

For creating Volume Mesh, Renumber, ...

= Optimization Tool

Workflow DOE_setu_p] Results

|OPTIMIZATION_TASK_1 s

Root H
=0 A2 OPTIMIZATION_TASK_1
= [B] Pre-Processing
I [# BrakeCaliper.dv
| 5l ReleaseMeshAndLoadShellsToMorphingBoxes
= _ 8 DV_Hoehe_Mittelsteg
«  ® DV_Breite_Seitensteg

= m DV_Breite_Flachsteg_unten

= 1 #& DV_Hoehe_Nase

+ | #¢ DV_Breite_Mittelsteg_ob_au
= [ ® DV_Breite_Mittelsteg_ob_in

+ | m DV_Breite_Mittelsteg_un_au
# | DV_Breite_Mittelsteg_un_in
«  ® DV_Breite_Nase

CreateVolumeAndMeshlIt
RenumberAll

148 BrakeCaliper_tmp.inp
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Responses

From card values or measurements (e.g. mass, distances after
morphing)

i Optimization Tool

Workflow | DOE setup = Results |

|OPTIMIZATION_TASK_1 +| /5| Design variables
Root YH=D ID Name TYPE RANGE C
- 1 ¥ OPTIMIZATION_TASK_1 1 front_height REAL BOUNDS
L Pre-Processing i 2 side_height REAL BOUNDS
e tovmenge T 3 side_width REAL BOUNDS
+ 1 i} front_height 4 rear_height REAL BOUNDS
<[ 14 side_height 5 rear_width REAL BOUNDS
57114 side_width 6 PSHELL_700001_T__1 REAL LIST
<[ |14 rear_height 7 PSHELL_700002_T__1 REAL LIST
# [ |ttt rear width 8 PSHELL_700005_T__1 REAL LIST
# | |44 PSHELL 700001 T 1 9 PSHELL_700006_T__1 REAL LIST
+| | PSHELL 700002 T 1 10 PSHELL_700007_T__1 REAL LIST
= [ | 14 PSHELL_700005_T 1
- | {4 PSHELL_700006_T_1 Respouses And Siieta
= [ 4 PSHELL_700007_T__1 Id Name Value
Y8 biw_execute.nas No "Responses" task item found!
& Solver
ANSA measurements from "Responses” ta
will be listed here
Constraints
Name Expression Operator Limit ...
| B> Baseline run
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optlmlzatlon with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Responses

From card values or measurements (e.g. mass, distances after
morphing)

i Optimization Tool

Workflow | DOE setup = Results |

|OPTIMIZATION_TASK_1 ¢ /| Design variables
Root ID Name TYPE RANGE C
= 1% OPTIMIZATION TASK 1 B ' 1 front_height REAL BOUNDS
5B B Pre-Processing [ ____ 2side heiaht 'REAL BOUNDS
e DR N oo voriaoes
E{' DVFile.txt g QEAL BOUNDS
+ | | {4 front_height £ Video Responses BEAL BOUNDS
+ [ i side_height  Delete Report :Eit E?_::INDS
+ | i side_width b Bun FE_output g
#L1 1t rear_helght | Reapply Connections*
+| |3l rear width | Cut Ctri+X REAL LIST
m [ 14 PSHELLJODOOLT; Copy Ctrl+C EQEAL LIST
.| 3% PSHELL 700002 T Paste Ctri+V Visibility control REAL LIST
« [ 4 PSHELL_700005_T|  yja0y .| thedlclemplate
+ [ {4 PSHELL_700006_T | | User Script
<[ {4 PSHELL_700007_T | £ Edit Comments ‘ User Scripts
“8 biw_execute.nas Disable Session Command lask item found!
& Solver © Set Break Reminder -
n "Responses” ta
B Set Icon ‘ Template items *ted here
- aq User Actions 4

Name Expression Operator Limit ...

| > Baseline run

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Responses

From card values or measurements (e.g. mass, distances after
morphing)

i Optimization Tool

Workflow | DOE setup = Results |

§OPTIMIZATION_TASK_1 :\‘é' Design variables
Root D Name TYPE RANGE C
= 1% OPTIMIZATION TASK 1 B ' 1 front_height REAL BOUNDS
Pre-Processing 2 side_height REAL BOUNDS
 DVFile.txt 3 side_width REAL BOUNDS
+ 1 i} front_height 4 rear_height REAL BOUNDS
+ [ il side_height 5 rear_width REAL BOUNDS
50 14 side width 6 PSHELL_700001_T__1 REAL LIST
+ | il rear_height 7 PSHELL_700002_T__1 REAL LIST
51 4% raar width 8 PSHELL_700005_T__1 REAL LIST
[ | 1% PSHELL 700001 T 1 9 PSHELL_700006_T__1 REAL LIST
| 4% PSHELL 700002 T 1 10 PSHELL_700007_T__ 1 REAL LIST
= | i PSHELL_700005.T_ 1
+| | i PSHELL 700006 T 1 Responses Ansa & Meta

= [ | {4 PSHELL_700007_T__1 Id Name Value
. -l # MEASUREMENT_1_RESULT 1 MEASUREMENT_1_RESULT 72.6283

M #/ MEASUREMENT_2_RESULT 2 MEASUREMENT 2 RESULT 0.0025
E¢ Responses.txt

¥ biw_execute.nas G

8 Solver Constraints

Name Expression Operator Limit ...

| > Baseline run

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING LBE@

ANSA — Optimization Task

Responses

From card values or measurements (e.g. mass, distances after
morphing)

i Optimization Tool

Workflow | DOE setup = Results |

|OPTIMIZATION_TASK_1 ¢ /| Design variables
Foot Wz 1D Name TYPE RANGE C
& OPTIMIZATION TASK 1 o 1 front_height REAL BOUNDS
PrePracessing 2 side_height REAL BOUNDS
3 DVFile.txt 3 side_width REAL BOUNDS
il front_height 4 rear_height REAL BOUNDS
it side_neight 5 rear_width REAL BOUNDS
1 side width 6 PSHELL_700001_T_ 1 REAL LIST
# rear_height 7 PSHELL_700002_T_ 1 REAL LIST
Ht rear width 8 PSHELL_700005_T_ 1 REAL LIST
#1 PSHELL 700001 T 1 9 PSHELL_700006_T_ 1 REAL LIST
H1# PSHELL 700002 T 1 10 PSHELL_700007_T_ 1 REAL LIST
i PSHELL_700005_T_1
il PSHELL 700006 T 1 Responses Ansa & Meta
i PSHELL_700007_T__1 Id Name Value
1 MEASUREMENT_1_RESULT 72.6283
2  MEASUREMENT_2_RESULT 0.0025 MEASUREMENT_1_RESULT, 72.62835287236592

Responses.txt
F— aT
biw_execute.nas

MEASUREMENT_2_RESULT, 0.00254558727831%321

8 Solver Constraints

Correctly formatted for
e import in LS-OPT

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 19
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COMPUTER AIDED ENGINEERING LM‘E@

META — OptimizerSetup Toolb
Optimizersetup 3¢
Response Variables
Responses
[1 acceleration = ]
[ Add v]
[ Print Response Yalues l
Jid3thdt Update Response Yalues
: [ Current I All ]
0t Remove
< [ Current I All ]
2021
5 : : ; Rename Response
U det.xe030,y=045 | )
I_= P ASHON, Y= _ ‘ Histary Variables
o4 S o b : : SRR 2 i
)///z : : Histories
28 10 za aio 4;0 50 60 [ 4 ]
Time [ Add vl
<300 mfm : [ Print History Values l
Update History Values
3507
[ Current I All ]
Emﬁ Remove
g [ Current I All ]
A Rename History
) [ v]
- [ Export Session ]
o 10 20 30 40 50 60
Time
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 20
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COMPUTER AIDED ENGINEERING

L2550

* Responses from annotations, variables,
advanced expressions

' Response Variables

Ad3thdt

X acceleration
& b
L) e

&
e

&
b

id=1, x=0.30, y=-0.45

| T

&
o

10 20

30 10 50
Time

A L b
5 & ¢

X coordinate

A
g

:

Jd3thdt

id=2, x=60.00, y=-314.82

550

30 40 50
Time

META — OptimizerSetup Toolbar

Optimizersetup 3¢

Responses

[1 acceleration = ]

Pick Annotations

[ Add [ -
Print Response Yalues
[ : [ Selected Annotations

Update Response Yalues

[ Currant I Annotation List

All [
Remaove [ From Variahle Mame
Al [

[ Current I From Advanced Expressian

|
|
|
|
|

Rename Response

| v

Export Session

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved

Optimization with ANSA, LS-OPT and META

20




COMPUTER AIDED ENGINEERING M@
| META — OptimizerSetup Toolbar

* Responses from annotations, variables, ®
advanced expressions

* Histories from 2D plot curves

J1d3thdt
0.1
-;%-0.2'
Id=1 , x=0.30, y="0'4_5 Histary Variables
M’J///f ) ‘ Histories
28 10 zo 3;0 4;) 50 60 [ = ]
Time [ Add vl
300 e ; : [ Print History Values l
I Update History Values
3507
[ Current I All ]
e . ‘ co Remove
id=2, x=60.00, y=-314.82 | cument | A |
G : Rename History
wl . N S S | ™
- [ Export Session ]
et 10 20 30 40 50 50 L )
Time
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COMPUTER AIDED ENGINEERING

L2550

META — OptimizerSetup Toolbar

OptimizerSetup

Response Variables
Responses

[1 acceleration

L1

[ Add

[ Print Response Values

Lipdate Response Values

[ Current I All

Remove

[ Current ] All

Fename Response

History Variahles
Histories

|

[ Add

[ Print History Values

Lpdate History Values

[ Current I All

Remove

[ Current I All

Fename History

|

[ Export Session

Copyright 2022, LASSO Ingenieurgesellschaft mbH
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COMPUTER AIDED ENGINEERING M@
| META — OptimizerSetup Toolbar

OptimizerSetup |z|_ Expo rtS:

Response Variables
Responses

[1 acceleration

* Session file (for reproduction of
results extraction)

:]
[ Add -
|

l Print Response Values

Lipdate Response Values

Cowrent [ A | e OQutput file, containing responses

Remove

[ cuwent | a | and histories

Fename Response

[ v] #OoptimizerSetup Response & history File created by META post
RESFONSES

l,acceleration, -1.18

History Variahles
Histories

[ 4

J
[ Add -
]

2,intrusion, -44a@, a7
END

[ Print History Values

Update History Values CorrECtly formatted for
[ owrent [ | import in LS-OPT

Remove
[ current I All ]
Fename History

wt
Export Session

Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 21
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COMPUTER AIDED ENGINEERING

Stage for ANSA

Y

Connecting ANSA to LS-OPT

{1 () Stage ANSA
Setup Parameters Histaries

General
Package Name| ANSA

Responses File Operations

ANSA
10 pars, 1 resp

Command [ansa—lm_retrﬂD—guiANSA_DB[J ] Browse

DV File BrakeCaliper.dv

Extra input files

Model Datahase BrakeCa'Iiper.ansa

Execution
Fesources

Resource

ANSA
Create new resource

Use Queuing

Use LSTCVM proxy
Environment Variakles

Run Jobs in Directory of Stage

Do not add input file argument

Browse

copies BrakeCaliper dv (0 includes) to ANSAA rend ANSAORE inp
and substitites parameters

Browse

Units per job Glokal limit Delete
" 3 x

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved
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COMPUTER AIDED ENGINEERING

Connecting ANSA to LS-OPT

{51 () Stage ANSA —

e ®
Sta ge fO r A N SA Setup Farameters Histaries Responses File Operations
General
Package Mame| AMNSA v
+ Command [ansa—lm_retrﬂD—guiANSA_DBU ]
Do not add input file argument
ANSA DV File BrakeCaliper.dv
10 pars, 1resp copies BrakeCaliper.av (0 inciudes) to ANSAAL run/ ANSAOpLinp
. | and substitites parameters
Extra input files
Maodel DatabaseBrakeCa.Iiper.ansa
Execution
Fesources
Resource Units per job Glokal limit Delete
ARNSA " 3 x
Create new resource
Use Queuing
Use LSTCVM proxy
Environment Variahles
Run Jobs in Directory of Stage
W OK
Copyright 2022, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 22
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COMPUTER AIDED ENGINEERING ‘

Connecting ANSA to LS-OPT

ANSA - DV file - Design Variables in LS-OPT

#
# ANSA_VERSION: 15.6.1 ] i i
# Parameter Setup Stage Matrix Sampling Matrix Fesources Features
# file created by A NS5 A Fri Feb 14 15:49:00 2014
# +| Show advanced options
# Output from: o J ; o )
e e Type Mame Starting | Init. Range | Minimum | Maxirmum
it ;
s R Continuous  w 0 1] 15
;. R — TR
Continuous 0 ] 25
# ID | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT W/
e e b e e Continuous  w 1] 0 13
3, DV _Hoehe Mittelsteg, REAL, BOUNDS, @., -5,
2, DV_Breite_Seitensteg, REAL, BOUNDS, 8., - lcontinuous w 10 -0 13
1, DV_Breite_Flachsteg_oben, REAL, EOUNDS, a.
&, DV_Breite Flachsteg unten, REAL, BOUNDS, |l Ccontinuous w i} i 10
9, DV_Hoehe MNase, REAL, BOUNDS, @, 8., 1a.
4, DV_Breite_Mittelsteg_ob_au, REAL, BOUNDS, Continuous w 5 -13 10
7., DV _Breite_Mittelsteg ob_in, REAL, BOUNDS,
5, DV_Breite Mittelsteg un_au, REAL. BOUNDS, Continuous ] 0 20
2, DV_Breite Mittelsteg un_in, REAL, BOUNDS,
16, DV_Breite_MWase, REAL, BOUNDS, @., 6., 20, |Cantinuaus w i -5 10
U U S SR AU R
Continuous  w 0 -5 12
Continuous 0 1] 10
£ S
Add...
¥ 0K
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COMPUTER AIDED ENGINEERING LBS@

Connecting ANSA to LS-OPT
Fine Tuning of Design Variables, e.g.
FParameter Setup Stage Matrix | Sampling Matrix | REesources Features
Type Marme Stating | Init. Range | Minimum | Maximum
Continuous  w t I 0 a ] 15
Continuous w0y Bielis f 0 12 1] 25
Continuous  » | O =] 0 G ] 13
Dependent w f telster Definition: D% _Breite_Mittelsteg_ob_au
Continuous f i ftelst 0 5 0 10
Dependent W Breii fielst Definition; | DV_Breite_Mittelsteg_un_au
Continuous  w = : 0 10 ] 20
Continuous W 0 8 -5 10
Continuous ! f 0 8 -5 12
Continuous  w 0 5 i 10
£ ¥
Add. ..
W OK
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COMPUTER AIDED ENGINEERING LBE@

Connecting ANSA to LS-OPT
Fine Tuning of Design Variables, e.g.
FParameter Setup Stage Matrix | Sampling Matrix | REesources Features
Type Marme Stating | Init. Range | Minimum | Maximum
Continuous  w t b 0 a ] 15
° R Continuous w0y Bielis f 0 12 1] 25
a nges Continuous w0y E steqg 0 G ] 13
Dependent w Breite telster Definition: D% _Breite_Mittelsteg_ob_au
Continuous  w | f ; ftelst [J 0 10
Dependent OV Bicd fizlstea Ul Definition; | DV_Breite_Mittelsteg_un_au
Continuous  w 3ie | : 0 10 ] 20
Continuous W ] 8 -5 10
Continuous Hoeh i { 0 8 -5 12
Continuous  w 0 5 i 10
4 £ ¥
Add. ..
W OK
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COMPUTER AIDED ENGINEERING L_BEQ

Connecting ANSA to LS-OPT
Fine Tuning of Design Variables, e.g.
FParameter Setup Stage Matrix | Sampling Matrix | REesources Features
Type Marme Stating | Init. Range | Minimum | Maximum
Continuous  w Breif 5t b 0 a ] 15
° R Continuous w0y Brelis f 0: 12 1] 25
anges VCnntinuuus w. ([0 Brel steqg 0 G ] 13
® De pendencies IDependent w Braite_Mitte|ste Definition: D"J_E]reite_MitteIsteg_nb_au l
Continuous w0 Hredle ftelsten 0 5 0 10
® etc_ IDependent w ||V Breit tielsteq_ui Definition; | DY_Breite_Mittelsteg_un_au I
lcontinuous + |[DV_Breite_Nase 0 10 0 20
Continuous W 0 8 -5 10
Continuous Hoeh iftalst 0 8 ] 12
Continuous  w 0 5 i 10
4 £ ¥
Add..
W OK
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COMPUTER AIDED ENGINEERING

Stage for META

Connecting META to LS-OPT

{1 () Stage META —
Setup Farameters Histories Responses File Operations

General
Package Mame METAFost

Command Lmeta-lm_retwm

Session File BrakeCaliperResults.ses
Qutput File METAPost_results .t

Database File, /

Execution

Resources

Resource IInits per job Glohal limit
METAPQST i 8

Create new resource

Use Queuing

META

2resps

Use LSTCWVM proxy
Environment Yariahles
v RunJobs in Directory of Stage

ABAQUS

Browse

Browse
Erowse

Browse

Deleta

Copyright 2022, LASSO Ingenieurgesellschaft mbH
All rights reserved

Optimization with ANSA, LS-OPT and META

25




COMPUTER AIDED ENGINEERING ‘

Connecting META to LS-OPT

Stage for M ETA 41 () stage META - o6

Setup Farameters Histories Responses File Operations

General

Package Mame METAFost

W
Command [meta -lm_retry 10 ]

Erowse

Session File BrakeCaliperResults.ses

Qutput File METAPost_results .t

Database File, / Browse
Execution
Resources

Resource IInits per job Glohal limit Delete
METAPOST 1 8 x

Create new resource

* Use Queuing
( ] Use LSTCWM proxy
META Environment Yariahles
2 resps +| RunJobs in Directory of Stage
L | ABAQUS
W 0K
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Connecting META to LS-OPT

META - Output file & Responses and Histories in LS-OPT

#optimizerietup Response & history File created by META post
RESPONSES

l,nodes rel disp,8.174171448

2,max_stress, 169, 780731

END

Setup Farameters Histaries Fesponses File Operations

Fesponse definitions Add new
max_stress Generic
POSTPRC: Result from METAPost USERDEFINED
nodes rel disp GEMNEX
POSTPRO: Hesult from METAPost EXPRESSION

FUNCTION
INJURY

MATRIX EXFRESSION

¥ 0K
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Optimization Run
LS-OPT

LS-OPT determines set of DV and
outputs DV file

N
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Optimization Run
LS-OPT

LS-OPT determines set of DV and
outputs DV file

,/—""’/J\\‘-ih‘—

™

# ID | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT [VALUE | MIN VALUE

DV_Hoehe_Mittelsteg, REAL, BOUNDS,

DV_Breite_Seitensteg, REAL, BOUNDS,

] 3 : BOUND
BOUNDS,

e e_Nase, ’ 0., 0., 10.
DV_Breite_Mittelsteg_ob_au, BOUNDS,
DV_Breite_Mittelsteg_ob_in, BOUNDS,
DV_Breite_Mittelsteg_un_au, BOUNDS,
DV_Breite Mittelsteg_un_in, REAL, BOUNDS,
DV_Breite_Nase, REAL, BOUNDS, i Oy
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Optimization Run
LS-OPT - ANSA

Filz  Windows Containers Tools  Uliliies  As: - (-1
DReanE@E BE A A X A Ak
Modules Buttons 3

Modules Butons | User Script Butions |

% Optimization Tool
Workflow DOE setup Results

OPTIMIZATION_TASK_1

Boxesw
[ mew »| offset
(20 Worph » [ 1D Morph

Root Load »| Delete
[ OPTIMIZATION_TASK_1 et JETIETT)
[ Pre-Processing [ History | Nested | Deform Map |
Control Points [ o »]

E] BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTg
& DV_Hoehe_Mittelsteg

W DV _Breite Seitensteg

® DV Breite Flachsteg oben
® DV_Breite_Flachsteg_unten
® DV _Hoehe Nase

® DV_Breite Mittelsteg_ob_au

[ nsert | Mumber |}x‘emeb\eI

| Delete |

Edges» |+

| Tangency » | Concentric | ToCuwve |

Hatches

[ | Paste | Topo |

Jol
[ Adust | ToFace |

Box Morphing

® DV_Breite_Mittelsteg_ob_in [ v ]
® DV_Breite_Mittelsteg_un_au =TT BT
[ Project | Direst | Cylinarical> |

® DV_Breite_Mittelsteg_un_in
® DV _Breite Nase

Direct Morphing

[ Disct | Dapress | Crosser |
[ ReconsCaliper [ Ft_ | o [NommaiRe)
[ createVolumeAndMeshIt Side | Holes |
LI RenumberAll Checks [oeometyc.|

| Mot Loaded |Intersecting . |Distorted mo.|

CalcMass
=# BrakeCaliper_tmp.inp

®

Options List 6

| View mode | Mesh

Freeze check

|0

Elassorea] 18 s - +1- O@@E% IE] sSRBEe-2OOR-EesE@es
g g - W@ O S - QLI LE e N S PRENTE>
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Optimization Run

LS-OPT - ANSA
e ANSA reads DV from DV file

Fil:  Windows Containers Tosls Utilties Assembly Help

CmAnnRRE Bl REDEIOE 5-¢ - ¢HHTS 005

% Optimization Tool
Workflow DOE setup Results
OPTIMIZATION_TASK_1

Root
[ OPTIMIZATION_TASK_1

BrakeCaliper.dv

& DV_Hoehe_Mittelsteg

W DV _Breite Seitensteg

® DV Breite Flachsteg oben
® DV_Breite_Flachsteg_unten
® DV _Hoehe Nase

® DV_Breite Mittelsteg_ob_au
& DV_Breite_Mittelsteg_ob_in
& DV_Breite_Mittelsteg_un_au
® DV_Breite_Mittelsteg_un_in
® DV _Breite Nase

[l ReconsCaliper

[I] CreateVolumeAndMeshlt
LI Renumberall

CalcMass

=# BrakeCaliper_tmp.inp

\s/LASSO/Presentatio ] WM /- -
\SILASSOfPresentatio—| +!

15/LASS O/Presentatio | 1
i aimm ST a-hm¥ e |

CEF+IE LEve-80@e-Besm@oesd
¢ - oA CHol s = PAINT=E>

CeeeN%<

Modules Butions ®

i >

Links |

| Undelete |

Controls» | Parameters |

| History | Nestsd |Deform Map |

Control Points | nfa »]

| insert | Number [RemDouble|
[ Delete |

Edges» |+

| Tangency » | Concentric | ToCuwve |

Hatches L

Paste | Topo |

Adjust | ToFace |

Box Morphing

Direct Morphing

| Depress [ Crosser |

Checks | Geometry C. |

| Mot Loaded |Intersecting . |Distorted mo.|

Options List ®

 View mode | Mesh _
Freeze check o
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Optimization Run
LS-OPT - ANSA

* ANSA reads DV from DV file
* executes Optimization Task sequence

Fil:  Windows Containers Tosls Utilties Assembly Help

EEbaaERFE E

% Optimization Tool
Workflow DOE setup Results
OPTIMIZATION_TASK_1

Root
[\ OPTIMIZATION_TASK_1
Pre-Processing

E] BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTg
& DV_Hoehe_Mittelsteg
W DV _Breite Seitensteg
® DV Breite Flachsteg oben
® DV_Breite_Flachsteg_unten
® DV _Hoehe Nase
® DV_Breite Mittelsteg_ob_au
& DV_Breite_Mittelsteg_ob_in
& DV_Breite_Mittelsteg_un_au
® DV_Breite_Mittelsteg_un_in
® DV _Breite Nase
[l ReconsCaliper
[I] CreateVolumeAndMeshlt
LI Renumberall
CalcMass
=# BrakeCaliper_tmp.inp

B 51 assoipresentatio = m -+
\S/LASS O/Presentatio -
1SILASS O/Presentatio v |

G ﬂ'q L | ?', @ |

Info

BEOEEDE 9-¢ +ERTS ~AeE

-y Ao [o] e kes

Modules Buttons

Modules Buttons | User Script Buttons. |

Boxesk [0+

Links

| Undelete |

| Load = Deet
Controls» | Parameters |
| History | Nested |Detorm Mau.:
Control Points [ o >
| nsert | Number [éemm_
T
Edges» [TTnto >

| Tangency » | Concentric | ToCuwve |

Hatches L

[ Jon | Paste | Topo

[ Adjust | Torace |

Box Morphing

Checks | Geometry C. |

| Mot Loaded |Intersecting . |Distorted mo.|

Options List ®
View mode [ Mesh _
Freezs check &

|0

*BPe-ePhe-Hes@aoD
PARINT2F>
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Optimization Run
LS-OPT - ANSA

* ANSA reads DV from DV file
* executes Optimization Task sequence

ED Em &) &0 &N E= WX (T - s

% Optimization Tool

Workflow DOE setup Results
OPTIMIZATION_TASK_1

Root
- [ OPTIMIZATION_TASK_1
- Pre-Processing
E] BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTg
+ @ DV_Hoehe_Mittelsteg
+  m DV_Breite Seitensteg
« i DV_Breite_Flachsteg_oben .
- ® DV Breite_Flachsteg_unten mm = o
« @ DV_Hoehe_Nase :
+ W DV_Breite Mittelsteg_ob_au
¢ @ DV_Breite_Mittelsteg_ob_in
+  m@ DV_Breite_Mittelsteg_un_au
+  ® DV_Breite_Mittelsteg_un_in
+  m DV_Breite_Nase
[l ReconsCaliper
[I] CreateVolumeAndMeshlt
LI Renumberall
v CalcMass

=# BrakeCaliper_tmp.inp

B - - (A

o Pl e
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COMPUTER AIDED ENGINEERING L_BEO

Optimization Run
LS-OPT - ANSA

* ANSA reads DV from DV file
* executes Optimization Task sequence
* outputs solver input deck

£ en B e e e T > e R L)) LT el > 8 ) B S D (B - S - @ - <Ba 18] Wb W @ Ae (0 . (5 -

% Optimization Tool
Workflow DOE setup Results
OPTIMIZATION_TASK_1

Root
- [\ OPTIMIZATION_TASK_1
5 Pre-Processing
E] BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTg
+ @ DV_Hoehe_Mittelsteg
+  m DV_Breite Seitensteg
« i DV_Breite_Flachsteg_oben
+  m DV_Breite_Flachsteg_unten
« @ DV_Hoehe_Nase
+ i DV_Breite_Mittelsteg_ob_au
¢ @ DV_Breite_Mittelsteg_ob_in
+  m@ DV_Breite_Mittelsteg_un_au
+ | @ DV_Breite_Mittelsteg_un_in
+  m DV_Breite_Nase
[l ReconsCaliper
[I] CreateVolumeAndMeshlt
l;] RenumberAll

\>I*.key/ * nas/ *.inp’
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Optimization Run
LS-OPT - ANSA - Solver

Solver
Results

L
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Optimization Run
LS-OPT - ANSA - Solver

e LS-OPT invokes solver runs

I*.key/ *.nas/ *.inp’

!

&\ 1**7/1;,
On

Solver
Results

L
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COMPUTER AIDED ENGINEERING

Optimization Run
LS-OPT - ANSA - Solver

* LS-OPT invokes solver runs
* Solver produces result files

I*.key/ *.nas/ *.inp’

!

Q, 1**7;‘_,
-

O% [

Q

y ,
\ Id3p|ot/ *.0p2 / *.0db
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Optimization Run
LS-OPT - ANSA - Solver > META

Solver
Results

Response
Variables

L
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COMPUTER AIDED ENGINEERING

Optimization Run
LS-OPT - ANSA - Solver > META

META executes session file to extract
responses from solver results

Id3p|ot / *.0p2 / *.odb W

Solver
Results

#Foptimizersetup Response & history File
RESPONSES
1, nodes_rel_disp.®.174171448
2,max_stress, 169, 780731
END

Response
Variables
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Optimization Run
LS-OPT -> ANSA - Solver > META - LS-OPT

Objectives,
Solver Constraints

Results

Response
k Variables
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Optimization Run
LS-OPT -> ANSA - Solver > META - LS-OPT

LS-OPT reads responses and evaluates
objectives/constraints

#Foptimizersetup Response & history File
RESPOMNSES
1, nodes rel disp,®. 174171448

2,max_stress, 163, 780731

END

S | 4 () Optimization @@ ®

Ohjectives Canstraints | Algarithms

Constraint scaling Objecnves'
Optimization constraints: o
Response Lower Bound ||| Upper Bound SOIVer ConStralntS

Results

max_stress Set lower bound 150

nodes_rel_disp Setlower bound 014&
Response
Variables
\\\\\\\‘ % DK
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Optimization Run
LS-OPT - ANSA - Solver > META - LS-OPT

e LS-OPT calculates new values for DVs

Objectives,
Solver Constraints

Results

Response
k Variables
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Optimization Run
LS-OPT - ANSA - Solver > META - LS-OPT

e LS-OPT calculates new values for DVs

* Whole process repeated until
optimal solution

Initial

Objectives,
Solver Constraints

Results

Response
Variables
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Optimization Run
LS-OPT - ANSA - Solver > META - LS-OPT

e LS-OPT calculates new values for DVs

* Whole process repeated until
optimal solution

Objectives,
Solver Constraints

Results

Response
Variables

Optimal
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Evyoproto moiv

Bpf 2
BB+~ Pk

*caliper.lsopt - LS-OPT 7.0.2

)

Metamodel-based optimization &1 3 Sequential with Domain Reduction {3 ?_

Rea T {5talicLTIME 0.00000000C
Resding "STEP1  {Static)TIME 106000000
Resding"STEP1  {SUAUCITIME
Reading STEP1  {StatlciTIME 1.00900001
AUMbar of resultsets (InCHuaInG DRIGINAL STATEX 3

SRR g -

oxerunon nasnea

'k 00000

s¥=prEFA-

T

o

GEREOTRG R

4 o Gl vy

i

T, AiStessiSubcas« Actve Labeis 4 [k Van Ms 4[5 None

Optimization LSOPT
File Tools Utllities Lists Assembly Analysis Tools Plugins Windows Help o - | =
BEINALED AEEEEEL B O ENEE> 5 S HOBEE WE- oE-esTEY Setup Sampling ANSA
CuBraked ifeas B I " MORPH % 10 parameters 8 vars, 14 d-opt designs
MORPH | User Script Buttons
Boxes » nto L4
New =| Offser 20 Morph  *
" 2 S | nelems | towemn - @ Y
Load >/ Delete cylindrical  *
i 4 ANSA
Deform ITHP | Tubes Depenetrat. Spotweld Groups - Domain reduCtiOrI L pars, 1 resp
Control Points» o »| Finish
Insert | Number Delete (SRSM)
TS Edges » Into » x1
) Tangency *|  Toturve Concentric 3 Y
o Hatches. info ¥
oin | pase Topo
A vofscs | Adiam ABAQUS ;
: e Tooks Usts Resukes Calcuiste View Report User Tooldars Windows Pages Help ©
% St @O MEEESEOR> A Q@  Medo w740 . .
VAR, 2,59 = SdallsERe SdBr RS S -l Termination criteria )
el x
et b s
o [beDisplacemes S¥soress comi “iNose ). 15 iterations
[} . States il M Y
(ot a5/ kAR ECTS/Optiiztion LSC
. ST s e n META
2resps
Optimi . Y
timization -
! ' P Build Metamodels
Selectes: 173 Sarial 1062 1 objective ]
- . [ tockaa tnvert Lack | Uninek | Relasd T J 3 linear surfaces
G iele B8 U OO w8 B o v el
SR Fa- IER ER: (] =B -4/ 2100 iaspmeas 0]
. . Durstertsech
ircremene 1
reopiet [0
SetAs Defaults [Restore Detauls|
.
o
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Evyoproto moiv

—

More information and examples on
www.lsoptsupport.com

Mail: ansa@Ilasso.de

N
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