COMPUTER AIDED ENGINEERING
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The interaction between
LS-OPT, ANSA and META
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For what ANSA & META?
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For what ANSA & META?

* ANSA for model-change according to design variables
(everything besides LS-DYNA with *PARAMETER)
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For what ANSA & META?

* ANSA for model-change according to design variables
(everything besides LS-DYNA with *PARAMETER)

 META for results extraction of arbitrary (supported) solvers
(besides LS-DYNA)
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For what ANSA & META?

* ANSA for model-change according to design variables
(everything besides LS-DYNA with *PARAMETER)

 META for results extraction of arbitrary (supported) solvers
(besides LS-DYNA)

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

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

.
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For what ANSA & META?

* ANSA for model-change according to design variables
(everything besides LS-DYNA with *PARAMETER)

 META for results extraction of arbitrary (supported) solvers
(besides LS-DYNA)

* 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
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/ Optimization Setup

ANSA

ANSA
database
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/ Optimization Setup

ANSA
ANSA Definition of
database Optimization Task

* Definition of Design Variables
* Link Design Variables to Model Parameters:

— Morphing Parameter
—> ANSA Parameter
— User Scripts

2
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/ Optimization Setup

ANSA

database Optimization Task Optimization Task

* Check Optimization Task DV File,
* Qutput DV File and Solver Input Deck Input Deck

2

Infotag ANSA/LS-OPT/META, 05.02.2018



COMPUTER AIDED ENGINEERING m

/ Optimization Setup

ANSA - Solver
ANSA Definition of
database Optimization Task

* Initial Solver Run to get sample result files for
definition of result extraction

Optimization Task
DV File,
Input Deck

Solver Run

Solver
Results

2
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/ Optimization Setup

ANSA — Solver > META

ANSA Definition of Execution of
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
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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

(Dependents, Ranges, ...)

* Selection of Optimization Strategy
« e, R . . S I R
* Definition of Objectives and Constraints over

Responses, Solver

Infotag ANSA/LS-OPT/META, 05.02.2018



COMPUTER AIDED ENGINEERING LBEC)

ANSA — Optimization Task

TeskManager ® 3 main task items
Tasks, E} E
Root Type L:E$;T

- ﬁ Optimization Optimization item

DV file DV file

mk DV_1 Design Variable
Wk DV_2 Design Variable
m Dv_3 Design Variable

FE_output FE_output
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| ANSA — Optimization Task

TeskManager ® 3 main task items
Tasks, E} E
Root Type L:E$;T

- ﬁ Optimization Optimization item

| l@joviie ovie | «=——— 1 Design Variable File

mk DV_1 Design Variable
Wk DV_2 Design Variable
m Dv_3 Design Variable

FE_output FE_output

-
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| ANSA — Optimization Task

TeskManager ® 3 main task items
Tasks, E} E
Root Type L:E$;T

- ﬁ Optimization Optimization item

DVile  DVille <— 1. Design Variable File

Design Yariable

Design Variable } <~ ). DeSIgn Va rlab|eS

Design Variable

FE_output FE_output
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| ANSA — Optimization Task

EEBRRLE = 3 main task items
Tasks, E} E
Root Type L:E$;T
- ﬁ Optimization Optimization itermn
DVile DVl <«—— 1. Design Variable File
mk DV_1 Design Variable
B¢ DV.2  DesignVariable <— 2. Design Variables
m Dv_3 Design Variable

 [#] FEouput FEowpt | €= 3 Qutput Solver Deck

-
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ANSA — Optimization Task
Design Variable File

Task Manager [&5)
Tasks.| @ =
Root =74
= || g Optimization Optimizatior
@ rail_crash.ansa_log Report
# | WR rail_width Design Vari;
| W rail_height Desian Vari
Load_only_Shells_to_MorphBoxes User Script
+ ﬂ embosses_depth Design Vari:
+ ﬂ embosses_width Design Vari:
+ @ embosses_pos Desian Vari;
+ ﬂ embosses_distance Desian Vari;
+ ﬂ thickness_rail_plate Desian Vari:
+ ﬂ thickness_rail_profile Design Vari;
+ @ thickness_rail_flange Desian Vari;
+ ﬂ cnein_spotline_dist Desian Vari;
+ ﬂ cnetn_spotline_diam Desian Vari:
+ ﬂ cnetn_spotpoint_diam Design Vari:
Reconstruct_Rail User Script
SMOOTH Session Co
Apply_GEB_ORs User Script
rail_crash_tmp key FE_output
4 3
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ANSA — Optimization Task

Design Variable File

#

# ANSA_WERSION: 14.2.3

#

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

# Output from:
rail_width Design Yari; # /odl/lasso/Dirk38/FROJECTS /Optimierung_Rail_LS-0PT/Rail_MDO/rail_crash.ansa

#
rail_height Design Vari: # DESIGN VARIAELES

; [ T T T T L
Load_only_Shells_to_MorphBoxes User Script # ID | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT VALUE | MIN WALUE --> MAX VALUE | STEP
emhbosses_depth Design Yari: R e il
18, rail_width, REAL, BOUNDS , 10., -20., 28,
embosses_width Design Vari; 11, rail_height, REAL, BOUNDS, 16., -20., 20,
) | 1. embosses_depth, REAL, BOUNDS . 7.0, 7.
EMRoSSes_pos Design Varii 3, embosses width, REAL, BOUNDS,  10., -16., 10.
embosses_distance Design Vari; 2, embosses_po_s, REAL, BOUNDS, -15., -5@., 2@,
7, embosses_distance, REAL, BOUNDS, -15., -15., 5@.
thickness_rail_plate Design Yari: 4, thickness_rail_plate, REAL. STEP, 1.5, &.5, 2., 6.1
. . . . 5, thickness_rail_profile, REAL, STEP, 1.5, 8.5, 2., 6.1
thickness_rail_profile Design Vari; 8, thickness rail_flange, REAL, STEP, 1.5, .5, 3., 0.1
. . ’ N &, cnctn_spotline_dist, REAL. BOUNDS , 5@., 2@., lee,

thickness_rail_flange Design Vari 9, cnctn_spotline diam, REAL, STEP, 5., 2., 10., 1
cnetn_spotline_dist Design Vari; 12, cnctn_spotpoint_diam, REAL, STEP, 5., 2., 18., 1

-
cnetn_spotline_diam Desian Vari:
T Correctly formatted for
Reconstruct_Rail User Script y

L] L]
Import in LS-OPT
Apply_GEB_ORs User Script
rail_crash_tmp key FE_output
3
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ANSA — Optimization Task

Design Variables - Morphing Parameters

Task Manager 5]
Tasks,| B E3
Root 1:5$;T 3
= || g Optimization Optimizat
rail_crash.dv DV file
@ rail_crash.ansa_log Report
# | WR rail_width Design V!
| W rail_height Desian
Load_only_Shells_to_MorphBoxes User Scri
+ ﬂ embosses_depth Design V|
g ™
4 emboss1_widtn MORPH f
4 smboss2_widn MORPH f
4 emboss3_widin MORPH f
+ ﬂ embosses_pos Design ¥
+ @ embosses_distance Desian V|
+ ﬂ thickness_rail_plate Desian V|
+ ﬂ thickness_rail_profile Desian V|
+ ﬂ thickness_rail_flange Design V|
+ @ cnetn_spotline_dist Design V|
+ ﬂ cnetn_spotline_diam Desian V|
+ ﬂ cnetn_spotpoint_diam Desian V|
Reconstruct_Rail UserScri'
4 3

Infotag ANSA/LS-OPT/META, 05.02.2018



COMPUTER AIDED ENGINEERING

ANSA — Optimization Task

Design Variables - Morphing Parameters

Task Manager 5]
Tasks, ;} 5 DESIGN VARIABLE [DESIGN_VARIABLE] =
Root E|7 ™4
= || g Optimization Optimizat
rail_crash.dv DV file 0 TTPE 3
Ed rail_crash.ansa_log Report _
- [ﬂ rail_width DesignV Min Value CurrentValue Max Value
T Desian’V et
Load_only_Shells_to_MorphBoxes User Scri Comment =
+ mR embosses_depth Design V! 1 L
= @ embosses_width
) emboss1_width MORPH f oK Cancel
4 smboss2_widn MORPH f
) emboss3_width MORPH f
+ [ﬂ embosses_pos Design ¥
+ [ﬂ embosses_distance Desian V|
+ [ﬂ thickness_rail_plate Desian V|
+ [ﬂ thickness_rail_profile Desian V|
+ ﬂ thickness_rail_flange Design V|
+ [ﬂ cnetn_spotline_dist Design V|
+ [ﬂ cnetn_spotline_diam Desian V|
+ [ﬂ cnetn_spotpoint_diam Desian V|
Reconstruct_Rail UserScri'
4 3
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ANSA — Optimization Task

Design Variables - Morphing Parameters

Task Manager 5]
Tasks, é g DESIGM VARIABLE [DESIGMN_VARIABLE] x
Root EHEME _width
= || g Optimization Optimizal
D TYPE -
rail_crash.dv DV file
. (3 JREAL
@ rail_crash.ansa_log Report
o . Min Value Current Value Max Value
# | WR rail_width Design ¥/
N (N
| W rail_height Desian
Comment
Load_only_Shells_to_MarphBoxes User Scri =
+ mR embosses_depth Design V! 1 L

{5 emboss1_width oK Cancel
4 smboss2_widn

M cmboss3_width

= embosses_pos Design V|

+ | | WY embosses_distance

Design V|
+ B thickness_rail_plate Design V] Morph Parameter Table for embosses_width e
thickl il fil .
i ﬂ Ickness_rail_profie ld » MName Type Currentvalue Expression Used by DYV Atthe end apply 3
+ ﬂ thickness_rail_flange Design™® : EE — D :
+ @ cnetn_spotline_dist Design V| Mothing
= ﬂ cnetn_spotling,_diam Design V emboss2_width Translate emhosses_widihi2 embosses_width Mothing
_ _ _ emboss3_width Translate emhbosses_widthi2 embosses_width Mothing
+ ﬂ cnetn_spotpoint_diam Design V|
Reconstruct_Rail User Scri = 2 = = == : = 2 S = o
7] — ¥ oK Cancel
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/ ANSA — Optimization Task

Design Variables - Morphing Parameters

Shape modification

Design Variable = 10.0

Morphing Parameter

Width of depressions

-
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ANSA — Optimization Task
Design Variables - Morphing Parameters

Shape modification

Design Variable = -5.0

Morphing Parameter

V' gamEsEEEA

| \
wy/ /[ Y
A |

Width of depressions

M
0y :
. SAEESEEEA
A )
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Task Manager 5]
Tasks,| B E3
Root 1:5$;T 3
= || g Optimization Optimizat
rail_crash.dv DV file
@ rail_crash.ansa_log Report
# | WR rail_width Design V!
| W rail_height Desian
Load_only_Shells_to_MorphBoxes User Scri
+ ﬂ embosses_depth Design V|
+ ﬂ embosses_width Design ¥
+ @ embosses_pos Desian V|
+ ﬂ embosses_distance Desian V|
- W
@ thickness_rail_plate A_PARANM
+ @ thickness_rail_profile Desian V|
+ ﬂ thickness_rail_flanoge Desian V|
+ ﬂ cnein_spotline_dist Desian V|
+ ﬂ cnctn_spotline_diam Design V|
+ @ cnetn_spotpoint_diam Design V|
Reconstruct_Rail User Scri
SMOOTH Session
Apply_GEB_ORs Ussr Seri_
4 3
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Task Manager 5]
Tasks, ¢ & DESIGMN WARIABLE [DESIGN_VARIABLE]
Root EIV = NETTN thickness_rail_plate
= || g Optimization Optimizal
1D TYPE RAMGE
rail_crash.dv DV file
=
& rail_crash.ansa_log Report
Min Value CurrentValue Max Value
R r e OIS (NS O
W rail_height Desiagn v/
Comment
Load_only_Shells_to_MorphBoxes User Scri
ﬂ embosses_depth Design V| h
mh embosses_width Desian ¥/
W embosses_pos Design V| oK
Wk embosses_distance Design V|
ﬁ thickness_rail_plate A_PARANM
W thickness_rail_profile Design V|
Wk thickness_rail_flange Design V|
WR cnctn_spotiing_dist Design V|
ﬂ cnctn_spotline_diam Design V|
[ﬂ cnetn_spotpoint_diam Design V|
Reconstruct_Rail User Seri
SMOOTH Session
Apply_GEB_ORs User Scri

4
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Task Manager 5]
Tasks, ¢ g DESIGMN WARIABLE [DESIGN_VARIABLE] (5]
Root EIV = NETTN thickness_rail_plate
= || g Optimization Optimizal
1D TYPE RAMNGE =
rail_crash.dv DV file
=
| & rail_crash.ansa_log Report
= Min Yalue Current Value Max Value Step Walue
S e OIS (NS N
+ rail_height Design V]
@ Comment
Load_only_Shells_to_MorphBoxes User Scri -
+ @ embosses_depth Design Vi d Ld
# | BRY embosses_width Design ¥/
+ @ embosses_pos Design Vi Ok Cancel
1 @ embosses_distance Design V]

I.,.’-' thickness_rail_profile Design V| '&'—P'&'R'&'METER E‘
+ @ thickness_rail_flange Design V| P ey | E 'I:I' _
+ @ cnetn_spotline_dist Design V| E Q' hd =
+ @ cnctn_spotline_diam Design V| Id * Mame ?; I
+ @ cnetn_spotpoint_diam Design V|

Reconstruct_Rail User Scri .

SMOOTH Session 3 connection_spotweld_distance  50.

Apply_GEB_ORs User Sert_ - 4 connection_spotweld_diameter 6.0

1 - ¥ v 5 thickness_rail_flange 2.

total & selected 1
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTIOM_SHELL [SECTION_SHELL]

MName

rail_profile

FROZEN_ID  FROZEMN_D
MO

SECID

MO
PID

SECID ELFORM
16

T2

T
4

ELETE DEFINED  TRIM USE_IN_MODEL
YES -] MO YES
MID EOSID HGID GRAV ADPOPT TMID &
ER— I © [ o
SHRF NIP PROPT QRIIRID QR ICOMP
- (N 1.0 - orR - 0o - 0
T3 T4 NLOC MAREA IDOF EDGSET
[ -
3

rail_profile

OK

ColorEdit Cancel
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTION_SHELL [SECTION_SHELL] ®
Mame EEMElE] //f/
FROZEMN_ID  FROZEMW_DELETE  DEFINED TRIM USE_IN_MODEL ’/\T/
NO - NO - YES - NO YES -
PID SECID MID ECSID HGID GRAY ADPOPT TMID -
ENN [ER— B 0 - o -
SECID ELFORM SHRF MNIP PROPT QR/IRID Qar ICOMP

o - CEENNNN ENNNNN 0 - o -/ [ 00 - 0

T3 T4 NLOC MAREA IDOF EDGSET

(D N (N
3

rail_profile

ColorEdit Cancel

OK

ANSA Parameter
Design Variable = 5.0
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ANSA — Optimization Task
Design Variables - ANSA Parameters

Modification of shell thicknesses, materials, etc.

*PART & *SECTION_SHELL [SECTION_SHELL] ®
Mame EEMElE]
FROZEMN_ID  FROZEMW_DELETE  DEFINED TRIM USE_IN_MODEL
NO - NO - YES - NO YES -
PID SECID MID ECSID HGID GRAY ADPOPT TMID -
ENN [ER— B 0 - 0
SECID ELFORM SHRF MNIP PROPT QR/IRID Qar ICOMP

o - CEENNNN ENNNNN 0 - o -/ [ 00 - 0

T3 T4 NLOC MAREA IDOF EDGSET

(D N (N
3

rail_profile

ColorEdit Cancel

OK

ANSA Parameter
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
= & ep. Settings:
[QEIEAEIEN v [8JK] FeRep. set
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 FE Rep Type
w0 4 pan2
E] Search Dist
| [fotal 2 [ selected 0 _UseThicknesst..
Connect To Mesh
BREM ~ B o
Contact
D v D 5 M P1 P2 Emorclass [ "4 ]  contactin
100001 6.0  50.0 10.0 2000 1000 DYMASPOTWELD Single Contact
100002 6.0 500 10.0 2000 1000 DYMASPOT WELD
Property
[‘l | |’] [ Tala il inNln]
| [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 |

[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

Property

[4] | I T w—
[ ¥| total 3 [‘selected 0| [ Realize l
ANSA Parameter

Qesign Variable (weld spot distance) = 50

Infotag ANSA/LS-OPT/META, 05.02.2018
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Contact
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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

Property

[4] | I T w—
[ ¥| total 3 [‘selected 0| [ Realize l
ANSA Parameter

Qesign Variable (weld spot distance) = 20
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Contact
D v D fs M P1 P2 Erorclass [V 4| " contastc
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100002 6.0 M 500 O\ 2000 1000 DYMASPOT WELD
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ANSA — Optimization Task
Design Variables - ANSA Parameters

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

Connection Manager

Spotweld Lines |

e
= & ep. Settings:
[QEIEAEIEN v [8JK] FeRep. set
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 FE Rep Type
w0 4 pan2
E] Search Dist
| [fotal 2 [ selected 0 _UseThicknesst..
Connect To Mesh
BREM ~ B o
Contact
D v D 5 M P1 P2 Emorclass [ "4 ]  contactin
100001 6.0  50.0 10.0 2000 1000 DYMASPOTWELD Single Contact
100002 6.0 500 10.0 2000 1000 DYMASPOT WELD
Property
[‘l | |’] [ Tala il inNln]
| [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 |

[o‘v hd ] FE Rep. Settings:
Connectivity ANSAId Name | Status EduiM .
1000 -5 Part_1 T FERepType
2000 -4 Part_2 (General |

E] Search Dist

Use Thicknesst...
Connect To Mesh

[ | total 2 | selected 0
) =]
Contact

M P1 P2 Erorclass [V (4| " Gontactin
g 10.0 2000 1000 DYNASPOTWELD Single Contact

PN 0.0 2000 1000 DYNASPOTWELD

Property

[4] | I T w—
l \ [fofal 2 [ selectedd | | Realize |
ANSA Parameter

K[)esign Variable (weld spot diameter) = 6.0
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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
2000 -4 Part_2 (General |

E] Search Dist

Use Thicknesst...
Connect To Mesh

[ | total 2 | selected 0
) =]
Contact

M P1 P2 Erorclass [V (4| " Gontactin
g 10.0 2000 1000 DYNASPOTWELD Single Contact

PN 0.0 2000 1000 DYNASPOTWELD

Property

[4] | I T w—
l \ [fofal 2 [ selectedd | | Realize |
ANSA Parameter

K[)esign Variable (weld spot diameter) = 3.0
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tion Task

Simulation & DOE
* Checking Combinations of DV (Full Factorial) - Model Valid

* Checking Element Criteria

1Zd

ANSA — Optim

ty

DV _Breil | DV_Brei | | | | ||

10.
18.

25.

10.

Simulate | Run Task | Experiments / | Clear table |

| Max

[Range |

dll

Generate | |Steps: 6 il
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ion Task

Simulation & DOE
* Checking Combinations of DV (Full Factorial) - Model Valid

* Checking Element Criteria

1zat

ANSA — Optim

ty

DV _Breil | DV_Brei | | | | ||

E

[Renge [bn s

Simulate and DO

SV,

VYL A
A ATy
»ﬂﬁagvﬂ»%%»d)@%

?,?%5

RO
»ﬁoﬂ»ﬂd«»ﬂﬂ%ﬂﬁ%

RGOSR
PR
D

Failed elements

Infotag ANSA/LS-OPT/META, 05.02.2018



COMPUTER AIDED ENGINEERING Lm

ANSA — Optimization Task

Additional commands for improving mesh quality

Fix Quality, Smooth, Reconstruct, etc. for morphed mesh

Task Manager (]
Tasks.| B
Roat =V
= -n- OPTIMIZATION_TASK_1
BrakeCaliper.dv
ReleaseMeshAndLoadShellsToMorphingBoxes
# | | B DV_Hoehe_Mitelsteg
® [ | B DV_Breite_Seitensteg
[H- ﬂ D% _Breite_Flachsteg_oben
[ | B DV_Breite_Flachsteg_unten
[ ﬂ DV _Hoehe_Rase
= | W DV_Brete_Mittelsteg_ob_au
# | | B DV_Breite_Mittelsteq_ob_in
# [ | B DV_Breite_Mittelsteg_un_au
- Q DV_Breite_Mittelsteg_un_in
| Wi DV_Breite_Nase
ReconsCaliper
CreateVolumeAndMeshlt
Renumberall
CalcMass
BrakeCaliper_tmp.inp
[T [ [»]
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ANSA — Optimization Task

Additional commands for improving mesh quality

Fix Quality, Smooth, Reconstruct, etc. for morphed mesh

Task Manager ®
(Tasks.| & |
Root =7 v
E| ﬁ OPTIMIZATION_TASK_1

BrakeCaliper.dv

ReleaseMeshAndLoadShellsToMorphingBoxes
B DV_Hoehe_Wittelsteg

ﬂ OW_Breite_Seitensteg

ﬂ D% _Breite_Flachsteg_oben

Wk DV_Brete_Flachsteg_unten

ﬂ DV _Hoehe_Rase

mk) DV_Breite_Mittelsteg_ob_au

E DV_Breite_Mittelsteq_ob_in

mk) DV _Breite_Mittelsteg_un_au

= OO o U O o IO - MOy OO e SOOI s IO s |

E DV_Breite_Mittelsteg_un_in

Renumberal
CalcMass
BrakeCaliper_tmp.inp
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LS50

META — OptimizerSetup Toolbar

Jd3thdt

-3
[

S
w

X acceleration

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

0] /

10 20

30 40 50 60

Time

Jd3thdt

X coerdinate

A
o
<

500

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

30 40 50 60

Time

OptimizerSetup

Response Variakles
Responses

[1 acceleration

[ Add

[ Print Response Values

Update Response Values

[ Current I All

Remove

[ Current I All

Rename Response

[

History Variahles
Histories

[

[ Add

[ Print History Values

Update Histary Values

[ Current I All

Remove

| cument | All

Rename History

[

[ Export Session
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LS50

META — OptimizerSetup Toolbar

* Responses from annotations, variables,
advanced expressions

Jd3thdt

0.3 :
™ id=1, x=0.30, y=-0.45
o4] / . L
o5 10 20 P 40 - 60
Time
. Jid3thdt
30
350+
2 4007
g

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

o2 4507

500

Time

OptimizerSetup (]

Response Variakles
Responses

[1 acceleration

1k

[ Add

Pick Annotations

Selected Annotations

Update Response Values

[ Print Response Values
1
|
1

[ Current I Al Annotation List
Remove From Variahle Name
[ Current I All FromAdvanced Expression

|
|
|
|
|

Rename Response

| v

Export Session
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LS50

| META — OptimizerSetup Toolbar

* Responses from annotations, variables,
advanced expressions

* Histories from 2D plot curves

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

3
=03
>
041 /
Y ; |
i 10 20

2 4007
g

4
xxxxx

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

OptimizerSetup (]

History Variahles
Histories

[ a

[ Add -]

[ Print History Values ]
Update Histary Values

[ Current I All ]
Remove
| cument | All |

Rename History

[ v

[

Export Session ]
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LS50

META — OptimizerSetup Toolbar

OptimizersSetup

Response Variahles
Responses

[1 acceleration

[ Add

[ Frint Response Values

Update Response Values

[ Current I All

Remaove

[ Current I All

Rename Response

History Variables
Histories

|

[ Add

[ Print History Values

Update History Values

[ Current I All

Remaove

[ Current I All

Rename History

|

[ Export Session
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OptimizersSetup

Response Variahles
Responses

]

[1 acceleration

Y
-
-

[ Add

[ Frint Response Values

|
|
|

Update Response Values

[ Current I All

|

Remaove

[ Current I All

|

Rename Response

|

b

]

History Variables
Histories

|

Y
-

[ Add

|
d
|

[ Print History Values

Update History Values

|

[ Current I All
Remaove
[ Current I All

|

Rename History

b

\ Export Session

Exports:

LS50

| META — OptimizerSetup Toolbar

* Session file (for reproduction of

results extraction)

* Output file, containing responses

and histories

RESPOMSES
1l,acceleration, -1.18
2,intrusion, -448, 87

END

#optimizersSetup Response & history File created by META post

Correctly formatted for
import in LS-OPT
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| Connecting ANSA to LS-OPT

-
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| Connecting ANSA to LS-OPT

Stage for ANSA
\(é\ ANVSA ’
10 pars, 1 resp °

-
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Connecting ANSA to

Stage for ANSA

P
ANSA

10 pars, 1 resp

v

LS-OPT

(1 () stage ANSA =

Setup Responses

FParameters Histories

General
Package Mame AMNSA

File Qperations

Command [ansa-lm_retry1D-guiANSA_D30
Do not add input file argument
DV File BrakeCaliper.dv

and substitutes parameters
Extra inputfiles

Model Database BrakeCaliper.ansa

Execution

Resources
Fesource LInits perjoh

AMSA 1
Create new resource

Use Queuing

Use LSTCVM proxy
Environment Variables

Run Jobs in Directory of Stage

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

Global limit
3

Browse

Browse

Browse

Delete
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Connecting ANSA to LS-OPT

Stage for ANSA

AN\SA v N
% ANSA ]

10 pars, 1 resp

(1 () stage ANSA —

Setup Responses

FParameters Histories

General

File Qperations

-

£

X
(s
K

-

®

IPackage Mame| AMSA

d

Command [ansa-lm_retry1U-guiANSA_D30
Do not add input file argument
DV File BrakeCaliper.dv

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

and substitutes parameters
Extra inputfiles

Model Database BrakeCaliper.ansa

Execution

Resources
Fesource LInits perjoh

AMSA 1
Create new resource

Use Queuing

Use LSTCVM proxy
Environment Variables

Run Jobs in Directory of Stage

Global limit
3

Browse

Browse

Browse

—

Delete
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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
# | Show advanced options
# Output from: . . .
# ansaout. ansa Type Mame Starting | Init. Range | Minimum
# .
# DESIGN VARIABLES Continuous  ~ 0 0
g .
Continuous  w 0 0
# ID | DESIGN VARIAELE MAME | TYPE | RANGE | CURRENT V2
L et etttk Continuous  w 0 0
3, DV_Hoshe Mittelsteg, REAL, BOUNDS, 8,, -5,
2, DV Breite Seitensteg, REAL, BOUNDS, ®., -5 Ccontinuous 10 .20
1, DV Breite Flachsteg oben, REAL, BOUNDS, a,
6, DV _Breite Flachsteg unten, REAL, BOUNDS, € | continuous 0 0
9, DV_Hoehe Nase, REAL, BOUNDS, 8., 8., 18,
4, DV _Breite Mittelsteg ob_au, REAL, BOUNDS, Continuous  w 5 13
7, DV Breite Mittelsteg ob_in, REAL, BOUNDS,
5, DV _Breite Mittelsteg unm_au, REAL, BOUNDS, Continuous  w i i
8, DV Breite Mittelsteg un_in, REAL, BOUNDS,
1@, DV_Breite Nase, REAL, BOUNDS , 8., 8., 20, | Continuous - 0 -5
- g
Continuous  w 0 -5
Continuous  w 0 0
Add...

Maxirmum

15
25
13
13
10
10
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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 ] ] ] 15
Continuous  w ] 12 ] 25
Continuous  w ] ] ] 13
Dependent w Definition: | DV _Breite_Mittelsteg_ohb_au
Continuous  w 0 ] 0 10
Dependent  w Definition: | DY _Breite_Mittelsteg_un_au
Continuous  w 0 10 0 20
Continuous  w 0 g -5 10
Continuous  w 0 g -5 12
Continuous  w 0 ] 0 10

>
Add...

W OK
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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
° Continuous  w 0 12 0 25
Ra nges Continuous  w 0 G 0 13

Dependent w Definition: | DV _Breite_Mittelsteg_ohb_au
Continuous  w [J| g 0 10

Dependent  w Definition: | DY _Breite_Mittelsteg_un_au
Continuous  w ] 10 0 20
Continuous  w 8 10
Continuous  w 0 a 5 12
Continuous  w 0 5 0 10
»

Add...
¥ 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

LS50

Type Mame Starting | Init. Range | Minimum | Maximum
Continuous  w 0 8 0 15
° R Continuous  w 0 12 0 25
a nges Continuous  w 0 G 0 13
1 Dependent w Definition: | DV _Breite_Mittelsteg_ohb_au
* Dependencies
Continuous  w 0 g 0 10
L] etc_ Dependent  w Definition: | DY _Breite_Mittelsteg_un_au
Continuous  w ] 10 0 20
Continuous  w 8 10
Continuous  w i a -5 12
Continuous 0 5 i 10
»
Add...
W 0K
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| Connecting META to LS-OPT

-
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| Connecting META to LS-OPT

Stage for META
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Connecting META to LS-OPT

Stage for META 5O stugenen

ukTA

Setup FParameters Histories Responses File Operations

General
Package Mame | METAPost

Command [meta -lm_retry 10

Session File |BrakeCaliperResulis.ses
Qutput File METAPost_results td

Database File J

Execution
Resources

Resource Units per job Global limit

METAPOST 1 ]
Create new resource

META ’ Use Queuing

2 resps 0 Use LSTCYM praxy

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

|_'_<
>

Browse

Erowse
Erowse

Erowse

Delate
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Connecting META to LS-OPT

Stage for META

META Y
META
2 resps o

5z () Stage META —

Setup FParameters Histories Responses File Operations

General

IPackage Mame| METAPost

Command [meta -lm_retry 10

Session File |BrakeCaliperResulis.ses

Qutput File METAPost_results td

Database File J

Execution

Resources
Resource Units per job Global limit

METAPOST 1 ]
Create new resource

Use Queuing
Use LSTCYM proxy
Environment Variables
v| RunJobs in Directory of Stage
ABAQUS w

Erowse
Erowse

Erowse

Delate
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LS50

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

Response definitions

max_stress
POSTPRO: Result from METAFost

nodes rel disp
POSTPRO: Result from METAPost

Fesponses File Operations

Add new
Generic
USERDEFINED
GEMNEX
EXPRESSION
FUMCTION
INJURY
MATRIX EXPRESSICON

W 0K
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/ Optimization Run

LS-OPT

LS-OPT determines set of DV and
outputs DV file

-
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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., B., 12.
2, DV Breite Seitensteg, REAL, BOUNDS, 0., 5., 10.
1 1 Lach s
6, DV Brelte Flachsteg unten, REAL, BOUNDS,
_Hoehe_Nase, . S, 0., o., I0.
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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/ Optimization Run

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

-
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Optimization Run
LS-OPT - ANSA

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

Fle Windows Containers Tools Ubiibes  Assembly Help Q -
DRnsaaReE RAHIV REDMEDGE> 9-¢ HB TV ~d&E> ®9F-U$ <>

vl 3/ —+1- Q@@ ITY L0900V VVR-BesRRDD
L LS P s e Tne-@ n Fanlol. B PRI 02>
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/ Optimization Run

LS-OPT - ANSA

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

Fle Windows Containers Tools Ublibes Assembly  Halp a v
Dndaanae BAEIY BERNBDR> s-¢ HBTY A5 QT V<>

Hs-+!- 0@V IT LS ODO-VVDE-HesDRDD
pUsRLS- A mB @ S PS¢ OBl & 2 PRINT =B

N
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/ Optimization Run

LS-OPT - ANSA

 ANSA reads DV from DV file,
» executes Optimization Task sequence
e and outputs solver input deck

Fie Windows Containers Tools Ui
DmsaaRgE

BAHLY BEEEEDE ¢ +HHTS ~deE

ToCurve

n/-+! QE@ Z@ @@@ ﬁ’@@‘r PDD
swssorvnet o 0w g @ €55 @ B

\ \>I key/*nas/*inp'
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/ Optimization Run

LS-OPT - ANSA — Solver

e LS-OPT invokes solver runs

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

!

1+

\
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/ Optimization Run

LS-OPT - ANSA — Solver

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

! ,
\ Id3p|ot / *.0p2 / *.0odb
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/ Optimization Run

LS-OPT - ANSA - Solver > META

META extracts responses from solver
result files

Id3p|ot/ *.0p2/ *.0db 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
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—

objectives/constraints

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

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

LS-OPT reads responses and evaluates

EMD
\) {7 () Optimization

®®
Ohjectives Constraints Algarithms
Constraint scaling
Optimization constraints:
Response Lower Bound || Upper Bound
max_stress Setlower bound 180
nodes_rel_disp Setlower bound 015
\ o 0K

Solver
Results

LS50

Objectives,
Constraints
Response
Variables
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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
Variables

-

Infotag ANSA/LS-OPT/META, 05.02.2018



COMPUTER AIDED ENGINEERING LBE@)

/ 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
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Evyopret® moAv

(i () calipersopt - LS-OPT 5.0 - M= ®
Flo. Wdoms Continus_Toos_ Uikties_Assomb_Ho a v —
PndanRYE HADEY REPMNEDE> 9-¢ ¢HHE Y LdE> ®9F-LEH <> = S ‘ 0
- o | iseE erihBinone e
. - '
S Setup ] | sampling ANSA
3 Worph » | 10 Marph & | Crinarical® 10 parameters | 8 vars, 14 d-opt designs
T T T -
TR ETD
Controls» Parameters ANSA
isioy | Nesied | Deormap A
Control Points [CRD ANSA ]
T Tl )
r 15 - 10 pars, 1 resp
Delely ‘ Finish ‘ Domain reduction H—l,o
Edpens o+ inis
Tangency > | Concentric | ToCune (SRSM) ~
Hatches T
Jon | rame | oo
vt | Torace

56 ®
Flle Tools Calcuate UserTooloars Windows Pages bHelp -
statas

Read Resulls | Stms | @~ BE > | wedus >SN [ AEEE Qus ]
e , ABA
Ty : 2 MEDRE R - ]

" blod1nassaDINAQPROJECTS/Optimzatol

0:iserOpLin : Scalar: Siress components Von Mises Centroid : : STEP {  (Static), TIME 1.00000000E +00, Termination criteria -
ORIGINAL STATE 15 terations 0
BETA

META ]
2 rasps °

. Optimization 4l—
: Uniock | Reioad Fbit Build Metamodels
T s—+1- OEFYIE LOE o mmiomionia }% @ i

- A R NE e DR E- 575 ¢ | T | | Unsem | Tos | 2 oot J ~

B als m»iie »
Speed(ips) 20 -
ncwmart i
vasprast 0

Moris mode

/t-n-BHLa-FH-U-0-9 VREOYSHe
HaEs BP-H)O = r

v ©, [~ Disacements + | ) Svess componenis Von Mises Centioia
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—

Evyopret® moAv

More information and examples on
www.lsoptsupport.com

Mail: ansa@lasso.de

-
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