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COMPUTER AIDED ENGINEERING L_gg@
| For whatANSA& META

AANSAfor model/shape change according to design variables
(parameters in text files can be handled directly fronrfQFST)

AMETAfor results extraction of arbitrary solvers
(LSDYNA results or text files can be handled directly)

ASetup phase
- design variables defined ’NSATH I NJ YLS@RINJ {1 2

- histories and responses definedMETATH (0 NI y & TS N
LSOPT

AOptimization (Run) phase
- design variables controlled MBOPTTH  NJ yANBA NJ

- histories and responses calculatedMETAH G NJ y & F ¢
LSOPT
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/ Optimization Setup

ANSA

ANSA
database

N

Copyright 2020, LASSO Ingenieurgesellschaft mbH Optimization with ANSA. IGPT and META 3
Allrightsreserved ,



COMPUTER AIDED ENGINEERING m

/ Optimization Setup

ANSA
database Optimization Task

ASet DV file, Design Variables, Solver Input D
ALink Design Variables to Model Parameters.

[bMorphing Parameter
[DANSA Parameter
[bUser Scripts

\
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[ Optimization Setup

ANSA

database Optimization Tas OptimizationTas

AV, | St AyS NHzy QY
HValidate Optimization Task Input Dec
[HOutput Solver Input Deck

ASave DV File

N
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/ Optimization Setup

I b { ! SolMgr

database OptimizationTas Optimization Tas
Alnitial Solver Run:

DV File,
bCheck, if it runs at all ;) Input Dec

[hGet sample result files for setup of result
extraction

\
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/ Optimization Setup

l b {! {I\AETFA/SI\, I'b
database OptimizationTas OptimizationTas
AManual extraction of solver results DV File,

ACreate session/script of the extraction procexJnput Dec
(e.g. viaOptimizerSetugoolbar)

AOutput formatted result file

Solver Ru

Responses; MET/ Solver
S
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/ Optimization Setup

| b { ! SolMeMHMETATHLSOPT

database OptimizationTas OptimizationTas

Alnput of Design Variables from ANSA DV File,
Alnput of Histories, Responses from META \JUnput Dec
AFine Tuning of Design Variables
(Dependencies, Ranges, ...)
ASelection of Optimization Strategy

ADefinition of Objectives and Constraints

Responses MET/ Solver
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L2 Optimization Tool

Workflow | DOE setup Resultsl

LS50

ANSAc OptimizationTask

3 main task items

‘ OPTIMIZATION_TASK_1

-
-

[\ OPTIMIZATION TASK 1
Pre-Processing

\

Type

Optimization item
Pre-Processing

/DVFile.txt DV file <«—— 1. Design Variable File
® DESIGN_VARIABLE 1  Design Variable
® DESIGN_VARIABLE 2  Design Variable < ). Design Variables
® DESIGN_VARIABLE 3  Design Variable
® # FE_output FE_output <—— 3. Output Solver Deck
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ANSAc OptimizationTask
Design Variabl€&ile

[ 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

D =

#

# 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,, 28,
+ _ #® 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,
i : : ; ; 7 embosses_distance, REAL, BOUNDS , -15., -15., 508.
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 tI .I: tt d
SMOOTH Session Comm O rre C y O rm a e O r
Apply_GEB_ORs User Script - t - LSO PT
I rail_crash_tmp.key FE_output I I I l por I n
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ANSAc OptimizationTask
5SaAdy

& 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

+ MdighingParandetersh

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
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ANSAc OptimizationTask
5SaArday =+ MoiphingParsndeterdh

& 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
® embosses_depth Design Variabl

M =2 embosses_width Design Variabl embosses_width

¥ emboss1_width

4 3

% emboss2_width MORPH PARA OK Cancel
@ emboss3 width
+ | embosses_pos
® embossesizistance Ei Assign Parameter to DV ®
& thickness rail s L= Parameters Select parameter to assign

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 —
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/ ANSAc OptimizationTask

5SaArday =+ MoiphingParsndeterdh
Shape modification

I Design Variable i0.0I

l

IMorphing Parametel

l

IWidth of depressionls

.
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/ ANSAc OptimizationTask

5SaArday =+ MoiphingParsndeterdh
Shape modification

I Design Variable =5.0|

l

IMorphing Parametel

l

IWidth of depressionls
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LS50

/ ANSAc OptimizationTask

5SaAdy

\
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