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COMPUTER AIDED ENGINEERING Lm

| 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

* 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
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

-
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/ Optimization Setup

ANSA

ANSA Define Execute
database Optimization Task Optimization Task

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

— Output Solver Input Deck
* Save DV File

-
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/ 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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/ Optimization Setup

ANSA = Solver > META

database Optimization Task Optimization Task
 Manual extraction of solver results DV File,
e Create session/script of the extraction process \Jnput Deck

(e.g. via OptimizerSetup Toolbar)
* 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, o R . . I R
* Definition of Objectives and Constraints Solver Run

Responses Solver
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ANSA — Optimization Task

L2 Optimization Tool

Workflow | DOE setup Resultsl 3 main taSk Items

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

B DESIGN_VARIABLE_1  Design Variable

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

°  FE_output FE_output <—— 3. Output Solver Deck
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ANSA — Optimization Task

Design Variable File

[ Optimization Tool
Workflow ‘ DOE setup I Results I
[OPT[IVIIZATIO N_TASK_1 : ]

Root Type
= [\& OPTIMIZATION_TASK_1 Optimization it
- [ Pre-Processing Pre-Processinc
-M [ rail_crash.dv

+ | ® rail_width

+ [ ® rail_height

Design Variabl
Design Variabl
Load_only_Shells_to_M... User Script

= R embosses_depth Design Variabl

#

# ANSA_VERSION: 14.2.3

#

# Tile created by A N S A Mon Feb 17 17:13:25 2014
#

# Output from:

# fodl/lasso/Dirk3@/PROJECTS /Optimierung_Rail_L5-0PT/Rail_MDO/rail_crash.ansa
#

# DESIGN VARIABLES

# ID | DESIGN VARIAEBLE NAME | TYPE | RAMGE | CURRENT VALUE | MIN WALUE --> MAX VALUE | STEP

18, rail_width, REAL, BOUNDS, 18., -20., 208,
+ _ #® embosses_width Design Variabl 11, rail_height, REAL, BOUNDS, 16,, -26., 28,
i . . 1, embosses_depth, REAL, BOUNDS , 7., 8., 7.
& embosses_pos Design Variabl 3, embosses width, REAL, BOUNDS.  16., -10., 10.
+_  embosses_distance Design Variabl 2, embosses_pos, REAL, BOUNDS, -15., -58,, 20,
o f f ; : 7 embosses_distance, REAL, BOUNDS, -15., -15., 5@.
W th!ckness_rafl_plate Des!gn Var!abl 4, thickness_rail_plate, REAL, STEP, 1.5, .5, 2., @.1
+ | mR thickness_rail_profile Design Variabl 5, thickness_rail_profile, REAL, STEP, 1.5, 8.5, 2., ®©.1
= mR thi f i i g thickness_rail_flange, REAL, STEP, 1.5, &5, 3., 0.1
thICKneSS*ré”*ﬂa.nge Des!gn Var!abl & cnctn_spotline_dist, REAL. BOUNDS , 5@., 2@., lee,
+ [ ® cnctn_spotline_dist Design Variabl 9, cnctn_spotline_diam, REAL. STEF, 5.. 2., 1., 1.
o o cnctn_spotline_diam Design Variabl i#12, cnctn_spotpoint_diam, REAL, STEP, 5., 2., 1a., 1.
+ B cnctn_spotpoint_diam  Design Variabl
Reconstruct_Rail User Script C I f d f
SMOOTH Session Comm O rre Ct y O rl I I atte O r
E Apply_GEB_ORs User Script . t . LS O PT
I rail_crash_tmp.key FE_output I I I l pO r I n -
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 10
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Design Variables - Morphing Parameters

& Optimization Tool
Workflow | DOE setup Results

OPTIMIZATION_TASK_1

ERoot

Type -

A& OPTIMIZATION_TASK_1
Pre-Processing
rail_crash.dv
® rail_width
+ [ ® rail_height

® embosses_depth
H ? embosses_width
¥ emboss1_width

Load_only_Shells_to_M...

:| 6]

Optimization i
Pre-Processinc
DV file

Design Variabl
Design Variabl
User Script
Design Variabl
Design Variabl
MORPH PARAN

B DESIGN VARIABLE [DESIGN _VARIABLE] ®

Name Bl 1]

ID TYPE RANGE

REAL - BOUNDS -
Min Value Current Value Max Value
Comment

4 3

embosses_width

4 emboss2_width MORPH PARAN ol Sanael
@ emboss3_width MORPH PARAM
+ | ® embosses_pos Design Variabl
e embosses_distance Design Variabl
® thickness_rail_plate Design Variabl
+ [ o 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
I rail_crash_tmp.key FE_output
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 11
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ANSA — Optimization Task

Design Variables - Morphing Parameters

& QOptimization Tool

Workflow | DOE setup Results B DESIGN VARIABLE [DESIGN_VARIABLE] g
OPTIMIZATION_TASK 1 2| &) NETNTN embosses_width
Root Type ¢ ID TYPE RANGE 3
- 1 A& 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
+ 1 ® embosses_depth Design Variabl
# emboss1_width -
4 emboss2_width MORPH PARA ol Sanael
¥ emboss3 width
+ | ® embosses_pos
e embosses_distance

4 3

Ei Assign Parameter to DV ®

Parameters Select parameter to assign

® thickness_rail_plate Design Varts

Value =

+ [ o thickness_rail_profile Design Variabl

. , - - Id Name Used by DV
= [ o thickness_rail_flange Design Variabl :
=1 ® cnctn_spotline_dist Design Variabl 10 emboss3_depth_ob embosses_depth
B cnctn_spotline_diam  Design Variabl 11 emboss3 depth unt _embosses depth

~13 emboss1_width embosses_width

® cnctn_spotpoint_diam  Design Variabl

Reconstruct_Rail User Script 14 emboss2_width embosses_width
SMOOTH Session Comm 15 em bossBiwidth 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 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 11
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/ ANSA — Optimization Task

Design Variables - Morphing Parameters

Shape modification

I Design Variable = 10.0 I

l

|Morphing Parameterl

l

|Width 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

|Width of depressionsl
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task
Design Variables - ANSA Parameters

[ Optimization Tool
Workflow | DOE setup | Results

OPTIMIZATION_TASK_1

Root

= 1M\ OPTIMIZATION_TASK_1
= Pre-Processing

rail_crash.dv

+ | ® rail_width

+ [ ® rail_height
Load_only_Shells_to_M...

= R 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

B DESIGN VARIABLE [DESIGN _VARIABLE]

NElnl=l thickness_rail_profile

ID TYPE RANGE

Min Value Current Value Max Value Step Value
Comment

4 3

thickness_rail_profile

«  m embosses_distance Design Variabl OK Cancel
' thickness rail plate Design Variabl
M ? thickness_rail_profile Design Variabl
4 thickness_rail_profile A_PARAMETER
+ L ® 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
5% rail_crash_tmp.key FE_output
Copyright 2020, 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 B DESIGN VARIABLE [DESIGN_VARIABLE] ®
OPTIMIZATION_TASK_1 & NElnl=l thickness_rail_profile
Root Type N ID TYPE RANGE 1
= [\& OPTIMIZATION_TASK_1 Optimization it REAL . STEP .
z Pre-Processing Pre-Processinc
rail_crash.dv DV file Min Value Current Value Max Value Step Value
+ - ® rail width Design Variabl
+ [ ® rail_height Design Variabl Comment
Load_only_Shells_to_M... User Script _
= R embosses_depth Design Variabl 2 C
+ | ® embosses_pos Design Variabl
«  m embosses_distance Design Variabl OK Cancel

B thickness_rail_plate Design Variabl

Design Variabl

® thickness_rail_profile A PARAMETER

- - " v G A_PARAMETER ®
+ | ® thickness_rail_flange Design Variabl - —
+ L ®® cnetn_spotline_dist Design Variabl Clal| » k3G |
+ B cnctn_spotline_diam Design Variabl = SF
= #® cnctn_spotpoint_diam  Design Variabl - iName ;Value =
Reconstruct_Rail User Script 1 thickness_rail_plate
SMOOTH Session Comm 2 thickness_rail_profile
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 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 13
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTION_SHELL [SECTION_SHELL] ®
Mame el ’/\T/ //f/
FROZEN_ID FROZEN_DELETE DEFINED  TRIM USE_IN_MODEL
NO - NO - vEs - NO YES -
PID SECID MID EOSID HGID GRAV ADPOPT TMID -
El @] E o - o -
SECID ELFORM SHRF NIP PROPT QRIRID QR ICOMP
o - CEENENN NN 0 /[ or ][ o0 /[ ¢
T3 T4 NLOG MAREA IDOF EDGSET
1 S -
»
rail_profile
oK ColorEdit Cancel
|ANSA Parameter|
I Design Variable = 5.0|
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 14
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTION_SHELL [SECTION_SHELL] ®
Mame EEMElE]
FROZEN_ID FROZEN_DELETE DEFINED  TRIM USE_IN_MODEL
NO - NO - vEs - NO YES -
PID SECID MID EOSID HGID GRAV ADPOPT TMID -
El @] E o - 0
SECID ELFORM SHRF NIP PROPT QRIRID QR ICOMP
o - CEENENN NN 0 /[ or ][ o0 /[ ¢
T3 T4 NLOG MAREA IDOF EDGSET
1 S -
»
rail_profile
oK ColorEdit Cancel
|ANSA Parameter|
I Design Variable = 1.0|
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 14
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

e
[o‘v hd ] FE Rep. Settings:
Connectivity AMSAld MName  Status Ea ITHJ—
1000 -5 Part_1 FE Rep Type
a0 4 pan2 Crr—
E] Search Dist
| [fofal 2 [ selectedn | - SeThicknesst..
Connect To Mesh
[ Q. - ] il Interface
Contact
ID » D I S II'u'I P1 P2 Error Class 4 F] e  ContactiD
100001 6.0 50.0 2000 1000 DYMNASPOT WELD Single Contact
100002 6.0 [ 50.0 | NN\ 2000 1000 DYNASPOTWELD
Property

[4] [ D .
' (fofal 2 [ selecdn | | Realze |

IANSA Parameterl

1

Design Variable (weld spot distance) = 50|

Copyright 2020, 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 |

e
[o‘v hd ] FE Rep. Settings:
Connectivity AMSAld MName  Status Ea ITHJ—
1000 -5 Part_1 FE Rep Type
a0 4 pan2 Crr—
E] Search Dist
| [fofal 2 [ selectedn | - SeThicknesst..
Connect To Mesh
[ Q. - ] il Interface
Contact
ID » D I S II'u'I P1 P2 Error Class 4 F] e  ContactiD
100001 6.0 50.0 2000 1000 DYMNASPOT WELD Single Contact
100002 6.0 [ 50.0 | NN\ 2000 1000 DYNASPOTWELD
Property

[4] [ D .
' (fofal 2 [ selecdn | | Realze |

IANSA Parameterl

1

Design Variable (weld spot distance) = 20|

Copyright 2020, 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 |

[o‘v hd ] FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 T FERepType
200 4 a2 T —

E] Search Dist

[fotal 2 | selected 0 _UseThicknesst..

Connect To Mesh

|
&% a =] interface

Contact

D +lD Is [l P1 P2 Error Class ?F]-b Contact ID

10000 6.0 10.0 2000 1000 DYNASPOTWELD Single Contact

mtmum 2000 1000 DYNASPOTWELD
Property

[4] | D TR

| \ [tofal 2 [ selected0 | [ Realize ]

IANSA Parameterl

1

Design Variable (weld spot diameter) = 6.0 I

Copyright 2020, 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 |

[o‘v hd ] FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 T FERepType
200 4 a2 T —

E] Search Dist

[fotal 2 | selected 0 _UseThicknesst..

Connect To Mesh

|
&% a =] interface

Contact

D +lD Is [l P1 P2 Error Class ?F]-b Contact ID

10000 6.0 10.0 2000 1000 DYNASPOTWELD Single Contact

mtmum 2000 1000 DYNASPOTWELD
Property

[4] | D TR

| \ [tofal 2 [ selected0 | [ Realize ]

IANSA Parameterl

1

Design Variable (weld spot diameter) = 3.0 I

Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 16
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/ ANSA — Optimization Task

DOE - Simulate
* Checking DV combinations (e.g. Full Factorial) > Model Validity
* Checking Element Criteria
& Optimization Tool T B0&®
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
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.
(€ [*)
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 17
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ANSA — Optimization Task

L5550

User Scripts

For improving mesh quality

= Optimization Tool

Workflow = DOE setup I Results }

[OPTIMIZATION_TASKJ s ]

Root H

&0 14 OPTIMIZATION_TASK_1
= /[3 Pre-Processing

[ [#) BrakeCaliper.dv
L £l ReleaseMeshAndLoadShellsToMorphingBoxes
= # DV_Hoehe_Mittelsteg
+_ W DV_Breite_Seitensteg
# L ® DV_Breite_Flachsteg_oben
# [ # DV_Breite_Flachsteg_unten
= [ DV_Hoehe_Nase
+ m DV_Breite_Mittelsteg_ob_au
# [ m DV_Breite_Mittelsteg_ob_in
#_ ® DV_Breite_Mittelsteg_un_au
= # DV_Breite_Mittelsteg_un_in
+ [l DV_Breite_Nase
-1 B ReconsCaliper
11 EJ CreateVolumeAndMeshlt
-1 & RenumberAll

L Bl calcMass

[14® BrakeCaliper_tmp.inp

Copyright 2020, LASSO Ingenieurgesellschaft mbH
All rights reserved
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ANSA — Optimization Task

L5550

User Scripts

For improving mesh quality

= Optimization Tool

Workflow = DOE setup I Results }

[OPTIMIZATION_TASKJ s ]

Root H

&0 14 OPTIMIZATION_TASK_1
= /[3 Pre-Processing

t ReconsCaliper

[ [#) BrakeCaliper.dv

L £l ReleaseMeshAndLoadShellsToMorphingBoxes
= # DV_Hoehe_Mittelsteg

+_ W DV_Breite_Seitensteg

# L ® DV_Breite_Flachsteg_oben
# [ # DV_Breite_Flachsteg_unten
= [ DV_Hoehe_Nase

+ m DV_Breite_Mittelsteg_ob_au
# [ m DV_Breite_Mittelsteg_ob_in
#_ ® DV_Breite_Mittelsteg_un_au
= # DV_Breite_Mittelsteg_un_in

IENE| d vVolIiu
-1 & RenumberAll
11 H calcMass

[14® BrakeCaliper_tmp.inp

Copyright 2020, LASSO Ingenieurgesellschaft mbH
All rights reserved
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COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

L5550

User Scripts

For creating Volume Mesh, Renumber, ...

= Optimization Tool

Workflow = DOE setup I Results }

[OPTIMIZATION_TASKJ s ]

Root H

S0 OPTIMIZATION_TASK_1

= /[3 Pre-Processing
[ [#) BrakeCaliper.dv
L £l ReleaseMeshAndLoadShellsToMorphingBoxes
= # DV_Hoehe_Mittelsteg
+_ W DV_Breite_Seitensteg
# L ® DV_Breite_Flachsteg_oben
# [ # DV_Breite_Flachsteg_unten
= [ DV_Hoehe_Nase
+ m DV_Breite_Mittelsteg_ob_au
# [ m DV_Breite_Mittelsteg_ob_in
#_ ® DV_Breite_Mittelsteg_un_au
= # DV_Breite_Mittelsteg_un_in
+ [l DV_Breite_Nase
= _
CreateVolumeAndMeshlt

RenumberAll

=

EEN BrakeCaliper_tmp.inp

Copyright 2020, LASSO Ingenieurgesellschaft mbH
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META — OptimizerSetup Toolbar

OptimizerSetup (]

Response Variakles
Responses

[1 acceleration = l

[ Add -]

[ Print Response Values ]
Jd3thdt Update Response Values
[ Current I All ]
Remove
[ Current I All ]
Rename Response
[ v

History Variahles

&

-3
[

X acceleration

S
w

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

_0_‘_/ .. .. PP .. I M.

0.5 ) t { { i [ -
10 20 30 40 50 60
Time [ .'"\.dd v]
300 o [ Print History Values ]
Update History Values
350
[ Current I All ]
£ 400 Remave
id=2, x=60.00, y=-314.82 | cument | oA

A
o
<

Rename History

[ v

&
3
hrd

[ Export Session ]
o 10 20 30 40 50 60
Time
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LS50

* Responses from annotations, variables,
advanced expressions

Jd3thdt

-3
[

S
w

X acceleration

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

0] /

10 20

30 40 50
Time

Jd3thdt

X coerdinate

A
o
<

500

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

30 40 50
Time

META — OptimizerSetup Toolbar

OptimizerSetup (]

Response Variakles
Responses

1k

[1 acceleration

[ el Pick Annotations

[ Print Response Values
Update Response Values

|

| Selected Annotations
[ Current I All ‘

i

}

\
|
Annotation List |
l
J

Remaove From Variahle Name
[ Current I All FromAdvanced Expression

Rename Response

| v

Export Session
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| META — OptimizerSetup Toolbar

* Responses from annotations, variables, =
advanced expressions

* Histories from 2D plot curves

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

3 :
3 :
=03
>
/ Histories
04 } ) { { i
i 10 20 30 40 50 60
Time

History Variahles

[ a

[ Add -]

[ Print History Values ]
Update Histary Values

[ Current I All ]
g-«m— Remove
id=2, x=60.00, y=-314.82 | curent | Al

H
“““““ .
> Rename History

[ v

[ Export Session ]

.
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| META — OptimizerSetup Toolbar

OptimizersSetup [

Exports:

Response Variahles
Responses

[1 acceleration

* Session file (for reproduction of
results extraction)

¢

[ Add v]

[ Frint Response Values l
Update Response Values

[_ouen | M ] e Output file, containing responses

Lena(iﬂu;r;r;ts IIJI"IISE . ] and hiStorieS

[ : ,,] #optimizersSetup Response & history File created by META post
RESPOMSES

alh il oLl 1l,acceleration, -1.18

2,intrusion, -446 ., 687
END

Histories

|
[ Add -
|

[ Print History Values

Update History Yalues CorreCtly formatted for
[ cwrent | mr_ | import in LS-OPT

Remaove
[ Current I All ]
Rename History

b
Export Session
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Connecting ANSA to LS-OPT

(1 () stage ANSA —
Stage for ANSA Setup Parameters Histories Responses File Qperations

General

(<
|: >

-

®

IPackage Mame| AMSA

ANSA
% Y 7y Command [ansa-lm_retrv1U-guiANSA_D30 ]
ANSA

Do not add input file argument

! 10 pars, 1 resp 9 DV File BrakeCaliper dv

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

Extra input files

. ..<
—

Model Database BrakeCaliper.ansa
Execution
Resources

Fesource LInits perjoh Global limit Delete
AMSA 1 3 ®

Create new resource

Use Queuing

Use LSTCVM proxy
Environment Variables

Run Jobs in Directory of Stage

Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA. LS-OPT and META
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Connecting ANSA to LS-OPT

ANSA - DV file - Design Variables in LS-OPT

# .
# ANSA_VERSION: 15.6.1 ) ) )
# Parameter Setup Stage Matrix Sampling Matrix Resources Features
# fTile created by A NS A Fri Feb 14 15:45:06 2814
# v Show advanced options
# Output from: . . . .
# ansaout. ansa Type Mame Starting | Init. Range | Minimum | Maximum
# .
# DESIGN VARIABLES Continuous  ~ 0 0 15
g .
Continuous  w 0 0 25
# ID | DESIGN VARIAELE MAME | TYPE | RANGE | CURRENT V2 -
L et etttk Continuous  w 0 0 13
3, DV_Hoshe Mittelsteg, REAL, BOUNDS, 8,, -5,
2, DV_Breijte_Seitensteg, FREAL. BOUNDS , 8., =% Ccontinuous  w 10 -0 13
1, DV Breite Flachsteg oben, REAL, BOUNDS, a,
6, DV _Breite Flachsteg unten, REAL, BOUNDS, € | continuous 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 unm_au, REAL, BOUNDS, Continuous  w i i 1]
8, DV Breite Mittelsteg un_in, REAL, BOUNDS,
10, OV _Breite Nase, REAL, BOUNDS, ®., 8., 20, |Continuous W i -5 10
- g
Continuous  w 0 -5 12
Continuous  w 0 0 10
»
Add...
W DK
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LS50

Fine Tuning of Design Variables, e.g.

Parameter Setup Stage Matrix

Connecting ANSA to LS-OPT

Sampling Matrix Fesources

Features

Type Mame Starting | Init. Range | Minimum | Maximum
Continuous  w 0 ] ] 15
° Ranges Continuous  w 0 12 ] 25
Continuous  w 0 ] ] 13
Dependent w Definition: | DV _Breite_Mittelsteg_ohb_au
Continuous  w D:‘ 0 10
Dependent  w Definition: D‘J_Eireite_r‘ﬂinelsteg_un_au
Continuous  w 0 10 0 20
Continuous  w g -5 10
Continuous  w 0 g -5 12
Continuous  w 0 ] 0 10
>
Add...
W 0K
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Connecting ANSA to LS-OPT

Fine Tuning of Design Variables, e.g.

Parameter Setup Stage Matrix Sampling Matrix = Resources 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: | DV _Breite_Mittelsteg_ohb_au
* Dependencies | |
Continuous  w 0 g 0 10
L] etc. IDependent v Definition: | DY _Breite_Mittelsteg_un_au I
Continuous  w ] 10 0 20
Continuous  w i a -5 10
Continuous  w i a -5 12
Continuous 0 A i 10
»
Add...
W 0K
Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA, LS-OPT and META 23

All rights reserved



COMPUTER AIDED ENGINEERING

Stage for META

META Y
META

2 resps

Connecting META to LS-OPT

5z () Stage META —

Setup

Parameters Histories

General

Responses

File Operations

|:<
>

.

[Package Name| METAPost

Command [meta -lm_retry 10

Session File |BrakeCaliperResulis.ses

Qutput File METAPost_results td

Database File J

Execution
Resources

Resource

METAPOST
Create new resource

Use Queuing

o Use LSTCVM proxy

Environment Variables
v| Run.Jobs in Directory of Stage
ABAQLIS w

Units per job Global limit

1 8

Erowse
Erowse

Erowse

Delate

Copyright 2020, LASSO Ingenieurgesellschaft mbH
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Connecting META to LS-OPT

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

#optimizerSetup Response & history File created by META post
RESPOMNSES

l,nodes _rel _disp,®. 174171448

2,max_stress, 169, 7868731

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

max_stress Generic

POSTPRO: Result from METAPost USERDEFINED

nodes rel_disp GEMEX

POSTPRO: Result from METAPost EXPRESSION
FUMCTION
INJURY

MATRX EXFPRESSION

W 0K
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Optimization Run

LS-OPT

LS-OPT determines set of DV and
outputs DV file

Y

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

3, DV _Hoehe Mittelsteg, REAL, BOUNDS, 0., ., 12.
2, DV Breite Seitensteg, REAL, BOUNDS, 0., 5., 10.
1 ] Lach b

5] BOUMDS,

, — e _Mase, . S, ., 0., .

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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Fle Windows Containers Tools Ubiibes Assembly  Help

& Optimization Tool
Workflow | DOE setup Results
OPTIMIZATION_TASK_1

Root
I OPTIMIZATION_TASK_1
Pre-Processing
[ BrakeCaliper.dv
[ ReleaseMeshAndLoadShellsTg
! 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
i DV _Breite_Mittelsteg_ob_in
! DV_Breite_Mittelsteg_un_au
B DV_Breite_Mittelsteg_un_in
® DV_Breite_Nase
I ReconsCaliper
[ CreateVolumeAndMeshlIt
E RenumberAll
[ calcMass
<# BrakeCaliper_tmp.inp

nHs-+!- O@@L% IE

a &
OndaaReE RAHIV> BREPMEDGE> 9-¢ ¢HBTY ~d¢E> ®OF VUG <>

Optimization Run

LS-OPT - ANSA

Modules Butons
" Wodules Butons | User Script Buftans.
Boxes» s >

New »| omset Links

20 Morph » | 10 Morph > | Cylinarical >

Spit Convert | Release
Load | Deiste | Undeiste
Controls» Parameters
History | Nested | Deform Map
Control Points o >
insent | Number | Rem Dousle
Delete
Edges» >
Tangeney » | Coneentric | ToCuve
Hatches i >
Join Pasts Topo
Adust | ToFace
Box Morphing
wovs it »| Side
Exend Angie amset
Projed | Direct | Gylinncal>
Direct Morphing
Direct | Depress | Crossec
i OFM__|Nominal2Re
Side *| Holes
Checks Gzometry

NotLoaded [intersecting |Distonied mo
Options List =

Viewmade | Wesh $

Freeze chack o

~OPe-eRRR-Besece
L4 oj[o} ke PRENT=E>
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Optimization Run
LS-OPT > ANSA

e ANSA reads DV from DV file

Fie Windows Containers Tools Ublibes Asssmbly Hslp a &
OndaaReE RAHIV> BREPMEDGE> 9-¢ ¢HBTY ~d¢E> ®OF VUG <>

& Optimization Tool Wodules Bultons | User Script Butions.

Workflow | DOE setup Results New B:m.orr,-n ‘::.s.
OPTIMIZATION_TASK_1 20 Morph » | 10 Morph > | Cylinarical >
Spit Convert e

Root Load > | Delete
1% OPTIMIZATION_TASK_1 ~——H Controls» Parameters
i History | Nested | Deform Map
i Plas Control Points. info >
BrakeCaliper.dv -

> Delete

+ i DV_Hoehe_Mittelsteg 2 - T g

B2 DV_Breite_Seitensteg
e DV _Breite_Flachsteg_oben

® DV_Breite_Flachsteg_unten s Mm'm,; Yoo
® DV_Hoehe_Nase Adust | ToFace

W DV_Breite_Mittelsteg_ob_au . Box Morphing

i DV _Breite_Mittelsteg_ob_in Move Fit _>| Side »
w DV_Breite_Mittelsteg_un_au E‘”‘ ;":"l Kg“f'“
W DV_Breite_Mittelsteg_un_in I;:ﬁ Nw-;ln( e
® DV’BreitE*NaSE Direct Depress Crossec
Ll ReconsCaliper fit OFM_ [Nommal2Re
[J createvolumeAndMeshIt Slide | Holes

[ RenumberAll Checks Geometry C

[ calcMass
<# BrakeCaliper_tmp.inp

wAss o ms=-+!" O@AYIT L VDV-BVRE-Ee D
g% T e-mm¥e U -w 4y Ao fo} e PRI

Tangency » | Concentric | ToCurve

NotLoaded [intersecting |Distonied mo

Options List =
Viewmade | Wesh $

Freeze chack o
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Optimization Run
LS-OPT > ANSA

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

e Windows Containers Tools Ubiibes Assambly Help

CnPanaeE GAHLY REDEEDE s-¢ +HHTS 460

& Optimization Tool
Workflow | DOE setup Results
OPTIMIZATION_TASK_1

Root
I OPTIMIZATION_TASK_1
8 Pre-Processing
[ BrakeCaliper.dv
[ ReleaseMeshAndLoadShellsTg
+ i DV_Hoehe_Mittelsteg
+ & DV_Breite_Seitensteg
+ u DV_Breite_Flachsteg_oben
+ o DV_Breite_Flachsteg_unten

+ . u DV_Hoehe_Nase ) ToFae

+ W& DV_Breite_Mittelsteg_ob_au Box Morphing

+ 1uf DV_Breite_Mittelsteg_ob_in Move Fit Siide

+  ul DV_Breite_Mittelsteg_un_au E“"K" ;"’ﬂ e

+ i DV_Breite_Mittelsteg_un_in ;".d llwmn

+ /® DV_Breite_Nase Direct | Depress | Crossec
Ll ReconsCaliper fit OFM_ [Nommal2Re
[J createvolumeAndMeshIt Slide > | Holes

v [ RenumberAll Checks Geometry G

T CalcMass ot Loadsd [ntersecting_[Distorted ma

<# BrakeCaliper_tmp.inp

Jum/s-+- 0@PwIT LOPO-2RRY Ees@oee
trn a-ante Fve- oS £Ee @2 PRENT =B
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Optimization Run
LS-OPT - ANSA
e ANSA reads DV from DV file

» executes Optimization Task sequence
e outputs solver input deck

F#e Windows Containers Tools Ublibes Assembly Help a
OndaaReE RAHIV> BREPMEDGE> 9-¢ ¢HBTY ~d¢E>

& Optimization Tool

Workflow | DOE setup Results
OPTIMIZATION_TASK_1

Root
I OPTIMIZATION_TASK_1
8 Pre-Processing
[ BrakeCaliper.dv
[ ReleaseMeshAndLoadShellsTg
+ i DV_Hoehe_Mittelsteg
+ & DV_Breite_Seitensteg
+ u DV_Breite_Flachsteg_oben
+ o DV_Breite_Flachsteg_unten
+ . u DV_Hoehe_Nase
+ W& DV_Breite_Mittelsteg_ob_au
+ 1uf DV_Breite_Mittelsteg_ob_in
+ i DV_Breite_Mittelsteg_un_au
+ i DV_Breite_Mittelsteg_un_in
+ |18 DV_Breite_Nase
I ReconsCaliper
[ CreateVolumeAndMeshlIt
E RenumberAll

I#P BrakeCaliper_tmp.inp

SRy B ue@“E@ meﬁaa PODR-EesReo
e acmm¥e v k—-—.

\ \>I key / *.nas / *.inp

D
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/ Optimization Run

LS-OPT = ANSA — Solver

e LS-OPT invokes solver runs

I*.key/ *.nas / *.inp'

!

Solver
Results

.
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/ Optimization Run

LS-OPT = ANSA — Solver

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

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

!

Q, 1**?;:,
o+

0\ I

Q

! ,
\ IdBpIot/ *.0p2 / *.0db
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/ Optimization Run

LS-OPT -> ANSA - Solver - META

META executes session file to extract
responses from solver results

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

}nw T ST RPREDE w5

Solver
Results

/7t -n-RGa-H-U 00 BREOYESHBINV -G
4 MR L2 - al_: '.'-'@"_"

#Optimizersetup Response & history File
RESPONSES
1, nodes_rel _disp,®.174171448
2.max_stress, 165, 7868731
EMD

LS50

Response
Variables

LS-OPT

Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA. LS-OPT and META
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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

END
\) i () Optimization - Pe ®

Ohjectives Constraints Algarithms
Constraint scaling Objectlves’
Optimization constraints: I .
Response Lower Bound || Upper Bound SO Ver ConStralntS
Results
max_stress Setlower bound 180
nodes_rel_disp Setlower bound 015 Response
Variables
W OK
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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

Optimal
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Evyopiotm worv

| |

Damain reductian
(SRSM)

|

statas

S - ¥
]
Read Reuis | Siaws

* @ BREMEDREE

0:UJserOpLinp : Scalar: Stress components,Von Mises Centroid : : STEP {

" blod1nassaDINAQPROJECTS/Optimzatol
ORIGINAL STATE

(Static), TIME 1.00000000E +00,

Selectad 112

A |[Lacked | iovert | Lock || Uniock || Raload

o[ € S ] oanwae | oweie | oveie | Go

7 )4 o [0

NSAwnde

-+ O@P IE
BT o m @ O o

Ammaton | Scals | Undsform | Tite.

als mip)e

inta

(s () calipersopt - LS-OPT 5.0
File Windows Containers Tools Utliies Assembly  Hels a & v
- = o> - 3 B S
DndaarR® GACDIV BREPMEBDE> 9-¢ ¢HE T deE ®9F-LEH <>
Wodies Butons s
TModules Buons | User Script Buttans -
S o> Setup
New v ofw | L
20 Morpn » | 10 Moroh » | Cylinarical 10 parameters
T T T —J
N
isioy | Nesd | ostorm Wap
Controtpoms —
Delats
Edges» [ Finish
Hatches T
B O weravisoa 50 ®
Eie Tools Galcuate UserToolbars Windows Pages Help XA

.

Optimization

[ 1 objestive
2 canstraints

L L LU Y

ANSA

ANSA

10 pars, 1 resp

ABAQUS

Sampling ANSA
8 vars, 14 d-opt designs

|

Terminatian criteria
15 iterations
HETA

R A

META

2 resps

|

Build Metamodels
3 linearsurfaces

>

<

Speedps) 2 <
Incremant 1 e
Keeplast D
Set as Default

Movis mods

X
% I wZ
= iy /= HRA-FH-U-0-9 eBRESE LS
EERTER B B R I
‘o,

mage cannot be savedt

= Displacements 2 | ) svess components yon Mises Centola &
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—

Evyopiotm worv

More information and examples on
www.lsoptsupport.com

Mail: ansa@lasso.de

.
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