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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
\\— histories and responses calculated by META - transfer to

LS-OPT
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/ Optimization Setup

ANSA

ANSA
database

-
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/ Optimization Setup

ANSA

database Optimization Task

-
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COMPUTER AIDED ENGINEERING Lm

/ 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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/ Optimization Setup

ANSA

database Optimization Task Optimization Task

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

— Output Solver Input Deck
* Save DV File

-

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 5
All rights reserve d




COMPUTER AIDED ENGINEERING Lm

/ 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
K Results
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/ 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 \Jnput Deck

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

Solver Run

Responses, Solver
S
7
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/ Optimization Setup

ANSA - Solver > META - LS-OPT
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
« e, R . . S | R
* Definition of Objectives and Constraints Qe =

Responses, Solver
<> s
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ANSA — Optimization Task

L Optimization Tool

Workflow | DOE setup Results‘ 3 main taSk ltems
‘OPTIMIZATION_TASK_‘I s
Root Type
=\ OPTIMIZATION_TASK_1 Optimization item
[3] Pre-Processing Pre-Processing
/DVFile.txt DV file

B DESIGN_VARIABLE_1 Design Variable

® DESIGN_VARIABLE 2  Design Variable

® DESIGN_VARIABLE 3  Design Variable
o = FE_output FE_output
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COMPUTER AIDED ENGINEERING

& Optimization Tool
Workflow | DOE setup | Results ‘

LS50

‘ OPTIMIZATION_TASK_1

- N2 OPTIMIZATION TASK 1
[3] Pre-Processing

Type
Optimization item

Pre-Processing

[T /DVFile.txt

DV file

m DESIGN_VARIABLE_1

m DESIGN_VARIABLE_2

w2 DESIGN_VARIABLE_3
(>} = FE_output

Design Variable
Design Variable
Design Variable
FE_output

ANSA — Optimization Task

3 main task items

<—— 1. Design Variable File
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ANSA — Optimization Task

& Optimization Tool
Workflow | DOE setup Results ‘

3 main task items

‘OPTIMIZATION_TASK_‘I :
Root Type
[s OPTIMIZATION_TASK_1 Optimization item
[3] Pre-Processing Pre-Processing
/DVFile.txt DV file <—— 1. Design Variable File

B DESIGN_VARIABLE_1  Design Variable

® DESIGN_VARIABLE 2  Design Variable <—— 2. Desigh Va riables
® DESIGN_VARIABLE_3  Design Variable

o = FE_output FE_output
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ANSA — Optimization Task

& Optimization Tool
Workflow | DOE setup Results ‘

3 main task items

‘OPTIMIZATION_TASK_‘I :
Root Type
[s OPTIMIZATION_TASK_1 Optimization item
[3] Pre-Processing Pre-Processing
/DVFile.txt DV file <—— 1. Design Variable File

B DESIGN_VARIABLE_1 Design Variable

® DESIGN_VARIABLE 2  Design Variable <—— 2. Desigh Va riables
® DESIGN_VARIABLE_3  Design Variable

°  FE_output FE_output <—— 3. Output Solver Deck
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COMPUTER AIDED ENGINEERING ‘
ANSA — Optimization Task

Design Variable File

= Optimization Tool
Workflow ‘ DOE setup l Results l

(OPTIMIZATION_TASK 1 /(&)
#
Root Type # ANSA_VERSION: 14.2.3
#
H 3 P . .
[ OPTIMIZATION _TASK_1 Optimization it # Tile created by A NS A Hon Feb 17 17:13:25 2014
- [0 Pre-Processing Pre-Processinc #
a0 . # Output from:
d rail_crash.dv # /odl/1lasso/Dirk36/PROJECTS /Optimierung_Rail_LS-0PT/Rail_MDO/rail_crash.ansa
+ [ ® rail_width Design Variabl #
) . . . # DESIGN VARIABLES
+ [ ® rail_height Design Variabl B iiiilll_.
B Load_only_Shells_to_M... User Script # ID | DESIGN WARIABLE WAME | TYPE | RANGE | CURRENT VALUE | MIN VALUE --> MAX VALUE | STEP
. . e T
W embosses_depth Design Variabl 19, rail_width, REAL, BOUNDS,  10., -20., 20,
+ _ #® embosses_width Design Variabl 11, rail_height, REAL. BOUNDS , 16,, -26., 28,
o . . 1, embosses_depth, REAL, BOUNDS , 7., 8., 7.
& embosses_pos Design Variabl 3, embosses width, REAL, BOUNDS,  16., -10., 1@
+  m embosses_distance Design Variabl 2, embosses pos, REAL, BOUNDS, -15., -58., 28.
« L W thi f ; : 7 embosses_distance, REAL, BOUNDS , -15., -15., 5@,
th!Ckness—ra!I—plat? Des!gn Var!abl 4, thickness_rail_plate, REAL, STEP, 1.5, 8.5, 2., 6.1
+ 1 mR thickness_rail_profile Design Variabl 5, thickness_rail_profile, REAL, STEP, 1.5, 8.5, 2., ®©.1
+ #® thickness rail flange Design Variabl 8 thickness_rail_flange, REAL, STEP, 1.5, 8.5, 3., 8.1
s .g .g . [ cnctn_spotline_dist, REAL. BOUNDS , 560., 20., 168,
+ [ ® cnctn_spotline_dist Design Variabl 9, cnctn_spotline_diam, REAL, STEP, 5., 2., 18., 1.
« B cnctn spotline_diam Design Variabl 12, cnctn_spotpoint_diam, REAL, STEP, 5., 2., 18, 1.
- - -
+ B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script

@ sMooTH o o Correctly formatted for
Apply_GEB_ORs User Script . .
I rail_crash_tmp.key FE_output I m pO rt I n LS_O PT
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COMPUTER AIDED ENGINEERING

& Optimization Tool
Workflow | DOE setup Results

ANSA — Optimization Task

Design Variables - Morphing Parameters

Ei DESIGN VARIABLE [DESIGN_VARIABLE]

ERoot

OPTIMIZATION_TASK_1 5 B N embosses width
Type § ID TYPE RANGE :
& OPTIMIZATION_TASK_1 Optimization it REAL . BOUNDS .
Pre-Processing Pre-Processinc
rail_crash.dv DV file Min Value Current Value Max Value
® rail_width Design Variabl
+ [ ® rail_height Design Variabl Comment
Load_only_Shells_to_M... User Script .
® embosses_depth Design Variabl ‘ E
¥ emboss1_width MORPH PARAN -
% emboss2_width MORPH PARAN oS Sancel
@ emboss3_width MORPH PARAM
® embosses_pos Design Variabl
e 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
B cnctn_spotline_diam Design Variabl
® cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script
SMOOTH Session Comm
Apply_GEB_ORs User Script
5z rail_crash_tmp.key FE_output
Copyright 2021, 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 B DESIGN VARIABLE [DESIGN VARIABLE] =
OPTIMIZATION_TASK 1 5 VBT Tl embosses width
Root Type < D TYPE RANGE .
& OPTIMIZATION_TASK_1 Optimization it REAL . BOUNDS .
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
+ Ll ® embosses_depth Design Variabl
# emboss1_width -
4 emboss2_width MORPH PARA oL Sanas]
¥ emboss3_width
® embosses_pos
e embosses_distance

4 3

E Assign Parameter to DV &

Parameters Select parameter to assign

® thickness_rail_plate Design Varie

+ [ ® thickness_rail_profile  Design Variabl Value -

Id Name ‘Used by DV
10 emboss3_depth_ob

+ | ® thickness_rail_flange Design Variabl
embosses_depth

® cnctn_spotline_dist Design Variabl
B cnctn_spotline_diam Design Variabl Ll emboss3 depth unt
® cnctn_spotpoint_diam  Design Variabl 13 emboss1_width embosses_width
Reconstruct_Rail User Script 14 emboss2_width embosses_width
SMOOTH Session Comm 15 emboss3_width embosses_width
Apply_GEB_ORs User Script 16 embosses_pos embosses_pos
I rail_crash_tmp.key FE_output 17 emboss12_distance embosses_distance -
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 11

All rights reserved



COMPUTER AIDED ENGINEERING LBE(Q

/ ANSA — Optimization Task

Design Variables - Morphing Parameters

Shape modification

I Design Variable = 10.0 I

l

|Morphing Parameterl

l

IWidth of depressionsl

.
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ANSA — Optimization Task

Design Variables - Morphing Parameters

Shape modification

I Design Variable = -5.0 I

l

|Morphing Parameterl

l

IWidth of depressionsl

i gaaEsEEEL
b gaEEyEEEL

i
M
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g
L

.
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ANSA — Optimization Task
Design Variables - ANSA Parameters

= Optimization Tool

= 1M\ OPTIMIZATION_TASK_1
5 Pre-Processing

rail_crash.dv

+ [ ® rail_width

+ [ ® rail_height
Load_only_Shells_to_M...

= R embosses_depth

+ _ ® embosses_width

Optimization i
Pre-Processinc
DV file

Design Variabl
Design Variabl
User Script
Design Variabl
Design Variabl

Workflow | DOE setup | Results G DESIGN VARIABLE [DESIGN VARIABLE] g
OPTIMIZATION_TASK _1 + & WETW 8 thickness_rail_profile
Root Type & ID TYPE RANGE 8

Min Value Current Value Max Value Step Value
Comment

4 3

thickness_rail_profile

+ | ® embosses_pos Design Variabl
«  m embosses_distance Design Variabl OK Cancel
= B thickness_rail_plate Design Variabl
M 2 thickness_rail_profile PESIEIE]]
4 thickness_rail_profile A_PARAMETER
+ [ ® thickness_rail_flange Design Variabl
+ [ ® cnctn_spotline_dist Design Variabl
+ B cnctn_spotline_diam Design Variabl
=1 # 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 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 13
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ANSA — Optimization Task
Design Variables - ANSA Parameters

= Optimization Tool
Workflow | DOE setup | Results

OPTIMIZATION_TASK_1

Root

& OPTIMIZATION_TASK_1
Pre-Processing
rail_crash.dv
® rail width
B rail_height
Load_only_Shells_to_M...
& embosses_depth

® embosses_width
® embosses_pos

&)
Type <
Optimization i
Pre-Processinc
DV file

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

Ei DESIGN VARIABLE [DESIGN_VARIABLE]

NElnl=l thickness_rail_profile

ID TYPE RANGE :
REAL - STEP -

Min Value Current Value Max Value Step Value
Comment

4 3

thickness_rail_profile

«  m embosses_distance Design Variabl OK Cancel
B thickness_rail_plate Design Variabl
oM ? thickness_rail_profile ESLRERED]
® thickness_rail_profile A PARAMETER
S— - Ei A PARAMETER ®
+ | ® thickness_rail_flange Design Variabl =
+ [ ® cnctn_spotline_dist Design Variabl Cll& D_ v | [z .
+ B cnctn_spotline_diam Design Variabl Ici N ;V | S
=1 # cnctn_spotpoint_diam  Design Variabl s [ value =
Reconstruct_Rail User Script 1 thickness rail_plate
] ession Comm ickness_rail_profile
[ SMOOTH Session C 2 thick il_profil
Apply_GEB_ORs User Script 3 connection_spotweld_dista... 50.
[ rail_crash_tmp.key FE_output 4 connection_spotweld_diam... 6.0
- 5 thickness_rail_flange 2.
A PARAMETER total 5 selected 1
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 13
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Mame Qelmpil

FROZEN_ID  FROZEM_D

COMPUT

*PART & *SECTIOM_SHELL [SECTION_SHELL]

= |
ELETE DEFINED TRIM USE_IN_MODEL
- ves | o YES -
MID EOSID HGID GRAV ADFOPT TMID e

ER AIDED ENGINEERING LBEC)

ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

MO MO
PID SECID
@] o - 0
SECID ELFORM SHRF MIP FROPT QRIRID QR ICOMP
v -/ O 0 [ R - 00 - 0
T T2 T3 T4 MLOC MAREA IDOF EDGSET
1 5
a4 »
oK ColorEdit Cancel
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART &*SECTIOMN_SHELL [SECTION_SHELL] 3]
Mame Qelmpil /’f’/
FROZEN_ID FROZEN_DELETE DEFINED  TRIM USE_IN_MODEL il
NO M NO M YES -+ NO YES -
FID SECID MID EQSID HGID GRAY ADPOPT TMID e
B (I B 0 - o -
SECID ELFORM SHRF MIP FROPT QRIRID QR ICOMP

© - CEENNNN ENNNNNN 0 -)( oF /[ 00 - 0

T2 T3 T4 NLOC MAREA IDOF EDGSET

(D N (N
3

ColorEdit

IANSA Parameterl

1

I Design Variable = 5.0|
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COMPUTER AIDED ENGINEERING LM‘E(.)

ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART &*SECTIOMN_SHELL [SECTION_SHELL] 3]
Mame Rl
FROZEN_ID FROZEM_DELETE DEFIMED TRIM USE_IN_MODEL
MO - MO - YES - MO YES -

PID SECID MID EOSID HGID GRAV ADPOPT TMID 2
EX— ER— B 0 -
SECID ELFORM SHRF MIP FROPT QRIRID QR ICOMP

16 - (N 1.0 - arR - 0o - 0

T2 T3 T4 MLOC MAREA IDOF EDGSET

(D N (N
3

ColorEdit

IANSA Parameterl

1

I Design Variable = 1.0|
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

e
[Qv |" l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 FE Rep Type
w00 4 Pan2
E] Search Dist
| [total 2 | selected 0 __UseThicknesst..
Connect To Mesh
BIRE[R B SR e
Contact
D« D 5 M P1 P2 Error Class e F] e Contact ID
100001 60 500 100 2000 1000 DYNASPOTWELD Single Contact
100002 6.0 500 100 2000 1000 DYMASPOTWELD
Property
[‘l | |>] r!t\'\f ™
| [tofal 2 [ selected0 | [ Realize l
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 15

All rights reserved
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

[Qv h l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM m
1000 -5 Part_1 T FERepTypE
20 4 Pat2

E] Search Dist

| [total 2 [ selected0 | - =seThicknesst..

— Connect To Mesh

Contact

b vo fs fu P P2 Emorclass [T Comatin
100001 6.0 | 50.0 2000 1000 DYMASPOTWELD Single Contact
100002 6.0 J 500 I N0\ 2000 1000 DYMASPOTWELD

Property

(4] [ D .
' [fofal 2 [ selectedn | | Realize |

IANSA Parameterl

1

Design Variable (weld spot distance) = 50 I

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 15
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

[Qv h l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM m
1000 -5 Part_1 T FERepTypE
20 4 Pat2

E] Search Dist

| [total 2 [ selected0 | - =seThicknesst..

— Connect To Mesh

Contact

b vo fs fu P P2 Emorclass [T Comatin
100001 6.0 | 50.0 2000 1000 DYMASPOTWELD Single Contact
100002 6.0 J 500 I N0\ 2000 1000 DYMASPOTWELD

Property

(4] [ D .
' [fofal 2 [ selectedn | | Realize |

IANSA Parameterl

1

Design Variable (weld spot distance) = 20 I
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

e
[Qv |" l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 FE Rep Type
w00 4 Pan2
E] Search Dist
| [total 2 | selected 0 __UseThicknesst..
Connect To Mesh
BIRE[R B SR e
Contact
D« D 5 M P1 P2 Error Class e F] e Contact ID
100001 60 500 100 2000 1000 DYNASPOTWELD Single Contact
100002 6.0 500 100 2000 1000 DYMASPOTWELD
Property
[‘l | |>] r!t\'\f ™
| [tofal 2 [ selected0 | [ Realize l
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

[Qv h l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM m
1000 -5 Part_1 T FERepType
w00 4 Pan2

E] Search Dist

| [total 2 | selected 0 - R M WEE

Connect To Mesh

Eﬁ!_ [0._ v l il Interface

Contact

D D Is [ P1 P2 Error Class ?F]sb ContactID

100000 6.0 10.0 2000 1000 DYNASPOTWELD Single Contact

mnnum 2000 1000 DYNASPOTWELD
Property

(4] | D Tara TR Ial T

| \ [tofal 2 [ selected0 | | Realize |

IANSA Parameterl

1

Design Variable (weld spot diameter) = 6.0 I

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 16
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

[Qv h l FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM m
1000 -5 Part_1 T FERepType
w00 4 Pan2

E] Search Dist

| [total 2 | selected 0 - R M WEE

Connect To Mesh

Eﬁ!_ [0._ v l il Interface

Contact

D D Is [ P1 P2 Error Class ?F]sb ContactID

100000 6.0 10.0 2000 1000 DYNASPOTWELD Single Contact

mnnum 2000 1000 DYNASPOTWELD
Property

(4] | D Tara TR Ial T

| \ [tofal 2 [ selected0 | | Realize |

IANSA Parameterl

1

Design Variable (weld spot diameter) = 3.0 I
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/ ANSA — Optimization Task

DOE - Simulate

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

L Optimization Tool o s0®
Workflow DOE setup | Results \
Design variables Experiments
ID Name Min Value Max Value _|reite_Seitel a :e_Flachste
3 DV_Hoehe_Mittelsteg -5. 12. 1
2 DV_Breite_Seitensteg 0 10. 2 2. 5.
1 DV_Breite_Flachsteg oben 0. 20. 3 4. 10.
6 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. 13. 6 10. 25.
7 DV_Breite_Mittelsteg_ob_in -20. 13.
5 DV_Breite_Mittelsteg_un_au -13. 10.
8 DV_Breite_Mittelsteg_un_in -13. 10.
10 DV_Breite_Nase 0. 20.
4] D
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 17
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ion Task

T
imulate

1Za

ANSA — Optim

DOE - S

idity

e Checking DV combinations (e.g. Full Factorial) > Model Val

* Checking Element Criteria
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COMPUTER AIDED ENGINEERING L_m

ANSA — Optimization Task

User Scripts / User Actions

For improving mesh quality

& Optimization Tool

Workflow = DOE setup | Results }

IOPTIMIZATION_TASK_1 : ]

Root [<
=L "2 OPTIMIZATION_TASK_1
- [ Pre-Processing

[ [# BrakeCaliper.dv
~ £ ReleaseMeshAndLoadShellsToMorphingBoxes
# [ # DV_Hoehe_Mittelsteg
+ R DV_Breite_Seitensteg
#_ # DV_Breite_Flachsteg_oben
# _ @ DV_Breite_Flachsteg_unten
= DV_Hoehe_Nase
+ | ¥ DV_Breite_Mittelsteg_ob_au
# 1 i DV_Breite_Mittelsteg_ob_in
+ _ B DV_Breite_Mittelsteg_un_au
= @ DV_Breite_Mittelsteg_un_in
+ 1 #e DV_Breite_Nase

1 Ef ReconsCaliper
1 B CreateVolumeAndMeshlt

-1 £ RenumberAll
- | [F] calcMass

1 4® BrakeCaliper_tmp.inp
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COMPUTER AIDED ENGINEERING L_m

ANSA — Optimization Task

User Scripts / User Actions

For improving mesh quality

& Optimization Tool

Workflow = DOE setup | Results }

IOPTIMIZATION_TASK_1 : ]

Root [<
= 1[\E OPTIMIZATION_TASK_1
- [ Pre-Processing
[ [# BrakeCaliper.dv
~ £ ReleaseMeshAndLoadShellsToMorphingBoxes
# [ # DV_Hoehe_Mittelsteg
+ R DV_Breite_Seitensteg
#_ # DV_Breite_Flachsteg_oben
# _ @ DV_Breite_Flachsteg_unten
= DV_Hoehe_Nase
+ | ¥ DV_Breite_Mittelsteg_ob_au
# 1 i DV_Breite_Mittelsteg_ob_in
+ _ B DV_Breite_Mittelsteg_un_au
= @ DV_Breite_Mittelsteg_un_in

i) [ Rraita N o
t ReconsCaliper
-1 £ RenumberAll

- | [F] calcMass

1 4® BrakeCaliper_tmp.inp

volume A
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COMPUTER AIDED ENGINEERING

L2550

ANSA — Optimization Task

User Scripts / User Actions

For creating Volume Mesh, Renumber, ...

& Optimization Tool

Workflow = DOE setup | Results }

IOPTIMIZATION_TASK_1 : ]

Root [<
= 1[\E OPTIMIZATION_TASK_1
- [ Pre-Processing

[ [# BrakeCaliper.dv

~ £ ReleaseMeshAndLoadShellsToMorphingBoxes
# [ # DV_Hoehe_Mittelsteg
+ R DV_Breite_Seitensteg
#_ # DV_Breite_Flachsteg_oben
# _ @ DV_Breite_Flachsteg_unten
= DV_Hoehe_Nase
+ | ¥ DV_Breite_Mittelsteg_ob_au
E
+
E
E

+ 1 R DV_Breite_Mittelsteg_ob_in

+ | B DV_Breite_Mittelsteg_un_au

+_| i DV_Breite_Mittelsteg_un_in

+ | DV_Breite_Nase

— Lt
CreateVolumeAndMeshIt

RenumberAll

=4

BSEY 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)

Workflow ‘ DOE setup ‘ Results ‘
|OPTIMIZATION_TASK 1 s Design variables

Root = =a ID Name TYPE RANGE C
& OPTIMIZATION_TASK_1 1 front_height REAL BOUNDS
[ Pre-Processing 2 side_height REAL BOUNDS
. DVFile.txt 3 side_width REAL BOUNDS
i front_height 4 rear_height REAL BOUNDS
o | 4 side_height 5 rear_width REAL BOUNDS
+ | ik side_width 6 PSHELL_700001_T__1 REAL LIST
it rear_height 7 PSHELL_700002_T__1 REAL LIST
il rear width 8 PSHELL_700005_T__1 REAL LIST
it PSHELL 700001 T_ 1 9 PSHELL_700006_T__1 REAL LIST
!t PSHELL 700002 T_ 1 10 PSHELL_700007_T__1 REAL LIST
i+t PSHELL_700005_T__1
itf PSHELL_700006 T 1 Responses Ansa & Meta
#[ | i PSHELL_700007_T__1 Id Name Value
"8 biw_execute.nas No "Responses" task item found!
8 Solver

ANSA measurements from "Responses" ta
will be listed here

Constraints

Name Expression Operator Limit ...

B> Baseline run

Copyright 2021, 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)

Workflow ‘ DOE setup ‘ Results ‘
|OPTIMIZATION_TASK 1 s Design variables
Root =[THED) ID Name TYPE RANGE C

& OPTIMIZATION_TASK_1 1 front_height REAL BOUNDS
S ide hei REAL BOUNDS

. DVFile.txt Design Variables » RQEAL BOUNDS
it front_height B Video Responses REAL BOUNDS
»| il side_height @ Delete Report ::t f12$NDS
+ | it side_width > Run FE_output enL LIoT
Bi rear_height Reapply Connections*
it rear_width Cut Crl+X REAL LIST
i PSHELL_700001 T| Copy Ctrl+C hEAL LIST
#f PSHELL_700002.T| Paste Ctrisy | Visibility control REAL LIST
it - T Check Template
PSHELL_700005_T /oy N .
+' PSHELL_700006_T | User Script
& iti PSHELL_700007 T | # Edit Comments User Scripts
"8 biw_execute.nas Disable Session Command ask item found!
& Solver © Set Break Reminder ) )
n "Responses” ta
= Set Icon Template items * ted here
Con User Actions »
Name Expression Operator Limit ...
Copyright 2021, 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)

Workflow ‘ DOE setup ‘ Results ‘
|OPTIMIZATION_TASK 1 s Design variables

Root [=[THEDR) ID  Name TYPE RANGE C
& OPTIMIZATION_TASK_1 1 front_height REAL BOUNDS
[3] Pre-Processing 2 side_height REAL BOUNDS
= DVFile.txt 3 side_width REAL BOUNDS
i front_height 4 rear_height REAL BOUNDS
+[ ik side_height 5 rear_width REAL BOUNDS
+| |i% side_width 6 PSHELL_700001_T__1 REAL LIST
it rear_height 7 PSHELL_700002_T_ 1 REAL LIST
il rear_width 8 PSHELL_700005_T__ 1 REAL LIST

9 PSHELL_700006_T__1 REAL LIST
10 PSHELL_700007_T__1 REAL LIST

i+t PSHELL_700001_T_1
itf PSHELL_700002_T__1
i+t PSHELL_700005_T__1
H#t PSHELL 700006 T 1 Responses Ansa & Meta
#[ | i PSHELL_700007_T__1 Id Name Value
MEASUREMENT_1_RESULT 1 MEASUREMENT_1_RESULT 72.6283
MEASUREMENT_2_RESULT 2  MEASUREMENT_2_RESULT 0.0025
Responses.txt
M8 biw_execute.nas L
88 Solver Constraints

Name Expression Operator Limit ...

B> Baseline run
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

morphing)

Workflow ‘ DOE setup ‘ Results ‘

IOPTIMIZATIO N_TASK_1

Root

& OPTIMIZATION_TASK_1

[3] Pre-Processing
E# DVFile.txt
i front_height
i side_height
i+ side_width
i+ rear_height
it rear_width
i1t PSHELL_700001_T__1
i+ PSHELL_700002_T_ 1
i+ PSHELL_700005_T_1
i+ PSHELL_700006_T__1
i+ PSHELL_700007_T__1

Responses.txt
Y% biw_execute.nas
88 Solver

B> Baseline run

LS50

Responses

8 ‘ Design variables

| [EIWHED ID Name TYPE RANGE C
1 front_height REAL BOUNDS
2 side_height REAL BOUNDS
3 side_width REAL BOUNDS
4 rear_height REAL BOUNDS
5 rear_width REAL BOUNDS

6 PSHELL_700001_T__1 REAL LIST
7 PSHELL_700002_T__1 REAL LIST
8 PSHELL_700005_T__1 REAL LIST
9 PSHELL_700006_T__1 REAL LIST
10 PSHELL_700007_T__1 REAL LIST

Responses Ansa & Meta

Id Name Value

1 MEASUREMENT_1_RESULT 72.6283
2 MEASUREMENT_2_RESULT 0.0025

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

Kl

Constraints

Name Expression Operator Limit ...

>

# RESPONSES

1 , MEASUREMENT_1_RESULT,
2 , MEASUREMENT_2_RESULT,

12.62835287236592
0.002545587278319321

Correctly formatted for
import in LS-OPT
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COMPUTER AIDED ENGINEERING LBEC)

META — OptimizerSetup Toolbar

OptimizerSetup ]
Response Variahles
Responses
[1 acceleration = l
[ Add -]
[ Print Response Values ]
o Jd3thdt Update Response Values
[ Current I All ]
ey Femove
< [ Current I All ]
-é-o.z—
H Rename Response
[ v|

id=1, x=0.30, y=-0.45 = _
" T History Variables

_0_4_// .. .. .. I .

05 ) i { { ) [ v
10 20 30 40 50 60
Time [ lﬂ\dd v]
300 e [ Print History Values ]
Update History Values
=350
[ Current I All ]
£ 4001 Remove
id=2, x=60.00, y=-314.82 | curent | A |

S
a
<

Rename History

[ v

[ Expont Session ]
R 10 20 30 40 50 60
Time
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 20
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COMPUTER AIDED ENGINEERING

LS50

* Responses from annotations, variables,
advanced expressions

Jd3thdt

X acceleration
& &
Lid -

&
L

&
=

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

&
g

10 20

30 40 50
Time

Jd3thdt

S
a
<

X coordinate

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

30 40 50
Time

META — OptimizerSetup Toolbar

OptimizerSetup 5]
Response Variahles
Responses
[1 acceleration =
[ o ‘ Pick Annotations
[ Print Response Values |

Update Response Values

J Selected Annotations

[ Current I All
Remove | From Variable Name
[ Current I All From Advanced Expression

| Annotation List |
!
1

Rename Response

[

b

Export Session

Copyright 2021, LASSO Ingenieurgesellschaft mbH
All rights reserved
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COMPUTER AIDED ENGINEERING L_E‘E@
| META — OptimizerSetup Toolbar

* Responses from annotations, variables, .
advanced expressions

* Histories from 2D plot curves

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

3
3
5 .03
>

o4 . . . e

/// Histaries
04 } i { { )
i 10 20 30 40 50 60
Time

History Variables

[ )

[ Add -]

[ Print History Values ]
Update History Values

[ Current I All ]
' : Remaove
id=2, x=60.00, y=-314.82 | curent | Al

Rename History
[ v

[ Export Session ]

.
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COMPUTER AIDED ENGINEERING LE‘E@
| META — OptimizerSetup Toolbar

Optimizersetup [

Exports:

Response Variahles
Responses

[1 acceleration

* Session file (for reproduction of
results extraction)

¢

[ Add -]

[ Print Response Values ]
Update Response Values

ST B * Output file, containing responses

I[:'EEI"IE(:I’IUI:;:S UI"IISE : ] and hiStorieS

[ ; ,,.l #optimizersetup Response & history File created by META post
FESPONSES

alk il LI 1,acceleration, -1.18

2,intrusion, -446., 87
END

Histories

|
[ Add -]
|

[ Print History Values

WLk Correctly formatted for
[owent | A import in LS-OPT

Remaove
[ Current l All ]
Rename History

W
Export Session
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COMPUTER AIDED ENGINEERING ‘

Connecting ANSA to LS-OPT

[z () Stage ANSA —
Stage for ANSA Setup Parameters Histories Responses File Operations

General

(<
>

x)

IPackage Mame| AMNSA

AN\SA
* . Command [ansa-lm_retrv1U-guiANSA_D30 J

ANSA ] Do not add input file argument
‘ 10 pars. 1 resp ) DV File BrakeCaliper.dv

copies BrakeCaliper.dv (0 includes) to ANSAG rund ANSACpting
and substitutes parameters

Extra input files

. ..<
—

Model Database BrakeCaliper.ansa
Execution

Resources

Resource LInits perjoh Global limit Delete
AMEA 1 3 ®

Create new resource

Use Queuing
Use LSTCYM proxy
Environment Variables

Run Jobs in Directory of Stage

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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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 ) ) )
# Farameter Setup Stage Matrix Sampling Matrix Fesources Features
# file created by A N S A Fri Feb 14 15:45:060 2814
# v Show advanced options
# Output from: - . . . )
# anssout . ansa Type Mame Starting | Init. Range | Minimum | Maximum
# .
# DESIGN VARIABLES Continuous v 0 0 15
- .
Continuous  w 0 ] 25
# ID | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT V# -
L Continuous 0 0 13
3, DV_Hoshe_ Mittelsteg, REAL, BOUNDS, 8., -5.
2, DV_Breite_Seitensteg, REAL, BOUNDS , 8., =% |Ccontinuous W 10 =20 13
1, DV_Breite_Flachsteg_oben, REAL, BOUNDS, a,
6, DV_Breite_Flachsteg_unten, REAL, BOUNDS, ¢ cantinuous w 0 0 10
9, DV_Hoehe Nase, REAL, BOUNDS, 8., 8., 18,
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  w i ] 0
8, DV _Breite Mittelsteg un_in, REAL, BOUNDS ,
1@, OV _Breite Mase, REAL, BOUNDS, 8., 8., 20, |Continuous  w i -5 10
2
Continuous  w ] -5 12
Continuous  w 0 ] 10
3
Add...
W 0K
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 23
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COMPUTER AIDED ENGINEERING m

Connecting ANSA to LS-OPT

Fine Tuning of Design Variables, e.g.

Farameter Setup Stage Matrix Sampling Matrix Fesources Features

Type Mame Starting | Init. Range | Minimum | Maximum
Continuous  w 0 g 0 15
Continuous  w 0 12 0 25
Continuous  w 0 ] 0 13
Dependent  w Definition: | DY _Breite_Mittelsteg_ob_au
Continuous  w 0 ] 0 10
Dependent  w Definition: | OV_BEreite_Mittelsteg_un_au
Continuous v 0 10 0 20
Continuous v 0 g8 -5 10
Continuous  w 0 g -5 12
Continuous  w 0 ] 0 10
>
Add...
W 0K
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 24
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COMPUTER AIDED ENGINEERING m

Connecting ANSA to LS-OPT

Fine Tuning of Design Variables, e.g.

Farameter Setup Stage Matrix Sampling Matrix Fesources Features

Type Mame Starting | Init. Range | Minimum | Maximum
Continuous  w 0 g 0 15
° Ra nges Continuous  w 0 12 0 25
Continuous  w 0 ] 0 13
Dependent  w Definition: | DY _Breite_Mittelsteg_ob_au
Continuous  w U:‘ 0 10
Dependent  w Definition: D*J_Eireite_fﬂittelsteg_un_au
Continuous v 0 10 0 20
Continuous v 0 g8 -5 10
Continuous  w 0 g -5 12
Continuous  w 0 ] 0 10
>
Add...
W OK
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COMPUTER AIDED ENGINEERING LBEC)

Connecting ANSA to LS-OPT

Fine Tuning of Design Variables, e.g.

Farameter Setup Stage Matrix Sampling Matrix Fesources Features

Type Mame Starting | Init. Range | Minimum | Maximum
Continuous  w 0 8 0 15
° R n Continuous  w 0 12 0 25
a ges Continuous  w 0 G 0 13
1 Dependent  w Definition: | DY _Breite_Mittelsteg_ob_au
* Dependencies | |
Continuous  w 0 g 0 10
L] etc_ IDependent v Definition: | OW_Breite_Mittelsteg_un_au I
Continuous  w ] 10 ] 20
Continuous  w ] a -5 10
Continuous  w ] a8 -5 12
Continuous  w ] 5 ] 10
»
Add...
W 0K
Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 24
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COMPUTER AIDED ENGINEERING ‘

Connecting META to LS-OPT

Stage for META S S —

Setup Parameters Histories Responses File Operations

General

(<
®

fPackage Name METAPost

Command [meta—lm_retn,rw

Session File |BrakeCaliperResulis.ses
Cutput File METAPost_results. td

Database File J

Execution
Resources

Resource Units per job Global limit

METAPOST 1 ]
Create new resource

HETA Y
META |

2 resps 0 Use LSTCVM praxy
Environment Variables

Use Queuing

+| RunJobs in Directory of Stage
ABAQUS w

Browse

Browse
Browse

Browse

Deleata

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
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COMPUTER AIDED ENGINEERING Lm

Connecting META to LS-OPT

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

#OptimizerSetup Response & history File created by META post
RESFONSES

l.nodes_rel_disp,®,17417144%8

2,max_stress, 169, 788731

END Setup | Parameters = Histories | Responses | File Operations
Response definitions Add new

max_stress Generic

POSTFRO: Result from METAPost USERDEFINED

nodes_rel_disp GEMEX

POSTPRO: Result from METAPost EXPRESSION
FUMCTICON
INJURY

MATRIX EXPRESSION

¥ OK
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COMPUTER AIDED ENGINEERING ‘

Optimization Run

LS-OPT

LS-OPT determines set of DV and
outputs DV file

ID | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT JVALUE | MIN VALUE

3, DV Hoehe Mittelsteg, REAL, BOUNDS, o., ., 12.
2, DV Breilte Seitensteg, REAL, BOUNDS, o., 5., 1l0.
1 ] lach

5] BOUMDS,

, e_HNase, =, u., o, 10,

’

4, DV Breite Mittelsteg ob au, REAL, BOUNDS, 0., -20., 13.

7, DV Breite Mittelsteg ob_in, REAL, BOUNDS, 0., -20., 13.

5, DV Breite Mittelsteg un_au, REAL, BOUNDS, 0., -13., 10.

8, DV Breite Mittelsteg un_in, REAL, BOUNDS, 0., -13., 10.

10, DV Breite Nase, REAL, BOUNDS, 0., 0., 20.

______________________________________________________________________ |
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COMPUTER AIDED ENGINEERING

Optimization Run

LS-OPT - ANSA

Fle  Windows Containers Tools Utilties Assemoly  Help

DRdaaRYE RADIV> REPMEDB> 9-¢ LHHT & 2@ 4G

& Optimization Tool
Workflow | DOE setup Results
OPTIMIZATION_TASK_1

Root
15 OPTIMIZATION_TASK_1
[E] Pre-Processing

[# BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTd

+  ® DV_Hoehe_Mittelsteg
B2 DV_Breite_Seitensteg
e DV_Breite_Flachsteg_oben
o DV_Breite_Flachsteg_unten
! DV_Hoehe_Nase
W DV_Breite_Mittelsteg_ob_au
! DV _Breite_Mittelsteg_ob_in

+ o DV_Breite_Mittelsteg_un_au
B DV_Breite_Mittelsteg_un_in
& DV_Breite_Nase
EJ ReconsCaliper
[ CreateVolumeAndMeshlIt
E RenumberAll
L calcMass
<# BrakeCaliper_tmp.inp

wil @ -+ @S IE sE00-eERHR-Te

3 s A-hw¥F e OFE-@ i €0 @ sz PRE

Info

3
YT WS>

Modules Buons

WModules Bullons | User Script Butions

Boxes» infa >
New »| omsel Links

20 Morph » | 10 Morph » | Cylinarical >

spit Coment | Release
Load »| Delete | Undsiete
Controls » Parameters
History Nested | Deform Map
Control Points. o >
Insert Number | Rem Double
Delete
Edges»
Tangency > | Concantric
Hatches o >
Join Pasts Topo
Adjust ToFace
Bax Morphing
Vove Ft >
Extend Angle
Project Dwect | Cylingrical »
Direct Morphing
Oirect | Depress
Fit oF M
Side »| Holes
Checks Geometry C.

NotLoaded |intersecting |Distonted mo

Options List %
node | Mesn 3
chack| &

Copyright 2021, LASSO Ingenieurgesellschaft mbH
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COMPUTER AIDED ENGINEERING

Optimization Run
LS-OPT > ANSA

Fle  Windows Containers Tools Utilties Assemoly  Help

& Optimization Tool
Workflow | DOE setup Results
OPTIMIZATION_TASK_1

! DV _Breite_Mittelsteg_ob_in

L calcMass
<# BrakeCaliper_tmp.inp

w38 o = +1- Q@@ IES
U a-amEe s

Info

«wPVe-8VRR-=

(4 |

DRdaaRYE RADIV> REPMED®> 9

ol

a -]
e HBETS 2 deE POF-VY <>

e ANSA reads DV from DV file

Modules Butons
"Wodules Bulons | User Scrigt Butons
Boxes» it *

New »| omsel Links

20 Morph » | 10 Morph » | Cylinarical >

Spit Releass
Root Load »| Delete | Undsiete
15 OPTIMIZATION_TASK 1 Castrne farsnaens
Wistory | Mested | Deform Wap
: o Control Points o >
BrakeCaliper.dv o
s > Delete
' DV_Hoehe_Mittelsteg >
Edgos» >
W DV_Breite_Seitensteg Tangency > | Concentric | Tocunve
e DV_Breite_Flachsteg_oben Hatches o >
o DV_Breite_Flachsteg_unten Join Pasts Topo
! DV_Hoehe_Nase Adjust ToFace
W DV_Breite_Mittelsteg_ob_au - Bax Morphing
7 it v

! DV_Breite_Mittelsteg_un_au

i Projet | Dect | Cylinancal>
B DV_Breite_Mittelsteg_un_in T

N o
L DV,BFEI'.E,N&SE Direct Depress Crossec
Ll ReconsCaliper it OFM  [NommalzRe
[ CreateVolumeAndMeshlIt Slide > | Holes
[ RenumberAll Checks Geometry G

NotLoaded |intersecting |Distonted mo

Options List %
View mode | Wesh 3
Freezs chack o

o 2 PRENT =B
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COMPUTER AIDED ENGINEERING ‘

Optimization Run
LS-OPT > ANSA

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

5 Utiies  Assem

Fie  Windows Containers Tool oy Help a &
DndanRPE BHAHDDVY BEPMEDR> 9-¢ ¢HEHT Y @ $¢E- RS <

% Optimization Tool s | User Script Butions.

Workflow | DOE setup Results
OPTIMIZATION_TASK_1

Root
- I OPTIMIZATION_TASK_1
- [B Pre-Processing

[# BrakeCaliper.dv
LI ReleaseMeshAndLoadShellsTd

+  ® DV_Hoehe_Mittelsteg

+ B DV_Breite_Seitensteg

+ u DV_Breite_Flachsteg_oben
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Optimization Run
LS-OPT > ANSA

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

Fie Windows Containers Tools Utilties Assembly  Help a &
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Modules Butons
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Optimization Run
LS-OPT > ANSA

* ANSA reads DV from DV file
» executes Optimization Task sequence
 outputs solver input deck
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DRdaaRYE RADIV> REPMEDB> 9-¢ LHHT & 2@ 4G %@# S 9 <>

& Optimization Tool

Workflow | DOE setup Results
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- [B Pre-Processing
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I ReleaseMeshAndLoadShellsTd
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+ i DV_Breite_Flachsteg_unten
+ o DV_Hoehe_Nase
+ | DV_Breite_Mittelsteg_ob_au
+ 1 uf DV_Breite_Mittelsteg_ob_in
+ o DV_Breite_Mittelsteg_un_au
+ i DV_Breite_Mittelsteg_un_in
+ |18 DV_Breite_Nase
EJ ReconsCaliper
[ CreateVolumeAndMeshlIt
E RenumberAll
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/ Optimization Run

LS-OPT - ANSA — Solver

e LS-OPT invokes solver runs

f*.key/ *.nas/ *.inp'

!

1«

T\

=

Solver
Results

.
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/ Optimization Run

LS-OPT - ANSA — Solver

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

f*.key/ *.nas/ *.inp'

!

1«
S\
=

N Solver
e
K Id3p|ot / *.0p2 / *.0odb
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/ Optimization Run

LS-OPT - ANSA - Solver > META

META executes session file to extract
responses from solver results

J'd3plot/ *.0p2/ *.0db W

T T ROREDEE, e -5

D:UsaOpLing : Scalar: Strass componaresVan Mises.Cartrokd : :STEP | (Static) TIME 1.00000000E 00,

Solver
Results

#OptimizerSetup Response & history File
RESZFONSES

1, nodes_rel _disp,®.174171448

2, max_stress, 165, 788731

EMD

Response
Variables

LS-OPT

Copyright 2021, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META
All rights reserved

30



COMPUTER AIDED ENGINEERING m

Optimization Run
LS-OPT - ANSA - Solver - META - LS-OPT

LS-OPT reads responses and evaluates
objectives/constraints

#optimizerSetup Response & history File
RESPONSES
1, nodes_rel_disp,®.174171448
2,max_stress, 169, 7EA731

EMD
g @ () Optimization - ®ME ®
olver
Ohjectives Constraints Algarithms
Constraint scaling Objecnves’
Optimization constraints: .
Response Lower Bound | Upper Bound SOIVer ConStralntS
Results
max_stress Setlower bound 1560
nodes_rel_disp Setlower bound 018
Response
Variables
W 0K
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/ Optimization Run

LS-OPT - ANSA - Solver > META = LS-OPT

e LS-OPT calculates new values for DVs

Obijectives,
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

Initial

Obijectives,
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

Obijectives,
Solver Constraints

Results

Response
Variables
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—

Evyopreto® moAlv

More information and examples on
WWW.Isoptsupport.com

Mail: ansa@lasso.de
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