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Problem definition ,BBETA
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Defining the model for the solver
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Problem definition ﬂBETA
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Objective function
Constraints
Design Variables

Thickness

Depth
1 / Hole Diameter
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Problem definition ,HBETA

CAE Systems SA

Creating Morphing Boxes

Symmetry Link Boxes /
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Problem definition ,B:BETA
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Problem definition ,BBETA
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FARAMETERS
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Problem definition ﬂBETA
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Connecting Design Variables with user scripts
+ Open holes in FE-Model
+ Specify meshing parameters for the holes

hole_diameter
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Problem definition ,B:BETA

CAE Systems SA

Connecting Design Variables with user scripts

¢

+ Specify meshing parameters for the holes
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Defining thickness as ANSA Parameter

*PART & *SECTION SHELL [SECTION_SHELL ]

UENEN D=fault PSHELL Property

FROZEN_ID FROZEN DELETE DEFINED TRIM USE_IN_MODEL

No -J w0 ) ves -J #0 ) v¥Es -]

FID SECID MID EQSID HGID GRAV ADPOPT

N )« -

SECID ELFORM SHRF NIF FROPT QOR~IRID QR

(2 - O PR (0 (= ][ oo -]
2 T3 T4

MAREA

Defau t PSHELL Property

I ANSA Parameter I

shell_thickness
I Design Variable I -
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Problem definition IL BETA
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Defining Task Manager sequence

hos BETA CAE-Systems 5.A. (ffTeras/tikanas/KORBETIS/Dynamare_conference_2007/subframe_morph_pred.ansa )

File Settings ¥indows Help Measure BatchMesh TOOLS > MORPH > [ (. 7 MESH > DECK >
x| D x|
Tasks View é @
Root
&0 B Optimization Task ‘
3 —n‘nll-'ﬂ-‘( EEBK )mﬂm
-0 [gjov file ummm:m:
w0 g DEPTH

[:D #{depth_side
O tYdepth_middle
w0 g SLOPE
Lo ¥Yslope .
w0 @)HOLES DIAMETER i
LO @User Script
w0 5 THICKNESS

Lo _ﬁ’l’hickness
-0 @Roconstruct
L0 @Fﬁ_ontpnt

-
z

User Script:
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Problem definition I[ BETA
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Connecting Design Variables with Morphing Parameters

hos BETA CAE-Systems 5.A. (ffTeras/tikanas/KORBETIS/Dynamare_conference_2007/subframe_morph_pred.ansa )
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Problem definition // CEET{?!

Connecting Design Variables with ANSA parameters

hos BETA CAE-Systems 5.A. (ffTeras/tikanas/KORBETIS/Dynamare_conference_2007/subframe_morph_pred.ansa )

File Settings ¥indows Help Measure BatchMesh TOOLS > MORPH > [ (. 7 MESH > DECK >
x| D x|
Tasks View é @
Root
&0 B Optimization Task ‘
3 —n‘nll-'ﬂ-‘( EEBK )mﬂm
-0 [gjov file ummm:m:
w0 g DEPTH

[:D #{depth_side
O tYdepth_middle
w0 g SLOPE

LO ¥Yslope

w0 @)HOLES DIAMETER
LO @User Script

w0 5 THICKNESS E
Lo ¥Thickness M Filter [ %] iﬂ'ﬂ'unﬂcd'fl ﬂ
-0 @Reconstruct Inverse Fil tu'r| | Invert Select i.unl | Save I.istl Highlight |
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Problem definition IL BETA

CAE Systems SA________

Connecting user scripts to Design Variables

hos BETA CAE-Systems 5.A. (ffTeras/tikanas/KORBETIS/Dynamare_conference_2007/subframe_morph_pred.ansa )
File Settings Vindows Help Measure BatchMesh TOOLS > MORPH >

- TOPO : g!; MESH > DECK >

El A N S A vi2.2pre 32bit <LS-DYNAD Current PART : subframe.igs x

Tasks View é @

Root
&0 B Optimization Task
-0 (&iov file
w0 g DEPTH
tD rydepth_side
O tYdepth_middle
w0 gy SLOPE
LO ¥Yslope
w0 @)HOLES DIAMETER
Lo @User Script
w0 5 THICKNESS
LO ¥YThickness
-0 @Roconstruct
L0 @Fﬁ_ontpnt

Available modules |Reload ludule][Luad lndulel Function prototype

T G |Dpenhnle [
[2_ \\teras\t1tanas\knrbet1s\d?nalure_cnnfe¢l

Function list—filter Type function arguments

Function list UO=zer function description

‘openhole (

User Script:

subframe_morph_p
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CAE Systems SA________

Problem definition

B3 simulate window

Checking Model Validity

|ID Hame Type |Range |Simulate|Ninimum|Haximum
1 1 DEFTH Eeal Bounds E¥ 0 50 5
2 2 S5LOPE Eeal Bounds E¥ 0 10 I 0 I
3 4 HOLES DIAMETER Real Bounds E¥ 0 20 U
4 3 THICKHESS Real List & 1 1.4 A 1. |

P

30
6.0

failed elements
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Improve model quality using scripts and session commands

IJL'I-D Qﬂptimization Task
-0 Dv file
m-00 g DEPTH
|:|:| @depth_side

O @depth_middle
m-00 g SLOPE
LO @slupe
m-0J §/HOLES DIAMETER
LO User Script
m-0 E¢ THICENESS
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Problem definition

BBETA

Output Design Variables

é-l:l @ Optimization Task

CAE Systems SA________

1-0] 5! SLOPE
LO ﬁslnpe

m-0 §/HOLES DIAMETER
LO User Script

$ DESIGN VARIABLES

<N

VALUE | MIN VALUE --> MAX VALUE | STEP
g

)
1 DEPTH REAL BOUNDS 10. 0. 50.
2 SLOPE REAL BOUNDS 10.0.10.
3 HOLES DIAMETER REAL BOUNDS 0. 0. 20.
4 THICKNESS REAL LIST 1.1.1.214

e mmmmmmmmmmmmnnmmmmnnnnmmmnnnemmmnnnnnn

m-0 g THICKNESS
LO ,@Thickness

- Recﬂnstruct

L FE_nutput
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Connect ANSA to LS-OPT
o sorrvesnss e

File View Task Help

Pre-Processor Package Mame IANSA o
Command IC:‘I,beE—me‘l,ansa_u 12.1.4\ansa.bat
Input File IC:‘I,Wnrkspace‘l,under_construcﬁun‘lpynamnre‘lsubﬁ'ame_[]'u'.bct Browse U
Database IC:‘l,beE—me‘l,Dpﬁmizaﬁnn‘lSubﬁ'ame‘lsubﬁ'ame_murph_hules.ansa Browse |
Solver Package Mame ILS—DYNA ;I

Files |Extra files I Checkpoints I Advanced

Command ||5d3"|'13 Browse )

Appended File I Browse |

Mame of Analysis Case IiITIIJIiCit Add Replace Delete Clear
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Problem definition ,BBETA
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Connect ANSA to LS-OPT

File View Task Help

Design Variables

Type Name Startng  Init. Range  Minimum  Maximum
|variable ~| & |perFmH |10 | o E * || saddie Direction

|Variable =| (& [sLore 10 | o [10 Minimize |
|Variable ~| &) [HoLEs_prameTER [0 | o 20 C:E:"

[Discrete var = | (&) [THICKNESS 11 Values 11214 O st

VALUE | MIN VALUE --> MAX VALUE | STEP
DEPTH REAL BOUNDS 10. 0. 50.

SLOPE REAL BOUNDS 10.0. 10.

HOLES DIAMETER REAL BOUNDS 0. 0. 20.
THICKNESS REAL LIST 1.1.1.214

Add a Variable

BLhwNR ?P
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Optimization Run ﬂBETA

CAE Systems SA________
Modifying Design Variables
Design
Variables

$ DESIGN VARIABLES
¢
$ 1D | DESIGN VARIABLE NAME | TYPE | RANGE | CURRENT VALUE | MIN
VALUE --> MAX VALUE | STEP
. | | = ANSA
1 DEPTH REAL BOUNDS <<DEPTH>> 0. 50. |
2 SLOPE REAL BOUNDS <<SLOPE>> 0.10.
3 HOLES DIAMETER REAL BOUND <<HOLES_DIAMETER>> 0. 20. |
4 THICKNESS REAL LIST <<THICKRNESS>>1.1214 |
$ , LS-DYNA LS-OPT

|

|

| LS-OPT

Responses

!

Objective /
Parameters/
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Optimization Run

Runs the task manager sequence
Output LSDYNA file and model report

File Settings Vindows Help Measure BatchMesh TOOLS > MORPH > MESH > DECK >

A NS A vi2.2pre 32hit <LS-DYNA> Current PART : Untitled

DELETE

(PERE]
WWW
(REDICE)

EE: INVERT NEIG]

model report.txt subframe . key
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LS-OPT

Parameters
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Optimization Run

3 BETA
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Invoke solver

subframe . key J

1

LS-DYNA

LSDYNA
output files

| 4

Design
Variables

- ANSA

|

|

)

|

|
|

|

|

LS-OPT
Responses

!

Objective /
Parameters /
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Optimization Run ﬂéﬁ%_
Extract responses using LS-OPT functionality

LS-DYNA / Design /4
output files variaies

[, LS-OPT Version 3.3 o o 1
File View Task Help
ANSA

1

LS-DYNA LS-OPT

Info | Solvers | Dist | variables | Sampling | Histories Responses lDbjech’ve Constraints | Run | Viewer | ovr 4| ¥

Enter a response command directly below = RFSDDHSES
Composite [=] implicit
Composite-Expression | - mass
MeanSqErr ;
Response-Expression |=

Standard Deviation

Matrix-Expression

ABSTAT

BNDOUT

D3PLOT

DEFORC

ELOUT

FLD

FREQUEMNCY

GCEQUT

GLSTAT i 1 k

LS-OPT

Case |im|:|licit -
Multiplier  |1.0 Offset (0.0 [~ Mot metamodelHinked
Response Mame |USERDEFINED3 Show def... | Add Replace Delete

\d

RESponses

Max stress.txt J % Objective

arameters /
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Optimization Run ﬂBETA
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Calculate objective function and constraints
Design
Variables
Eleages —=ere 1
File View Task Help I - ANSA
Info | Solvers | Dist | variables | Sampling | Histories | Responses  Obiective |Consh’aints| Run | Viewer | Dvr 4 [»]
[~ Maximize the Objective Function (instead of minimize) [~ Multi-Cbjective GA I
Response Weight
I mass IJ-U I
| LS-DYNA LS-OPT
| LS-OPT
1. Create the Response definitions (Responses Tah). Res p onses
2. Select Responses to be part of an Objective.
3. Enter the relative weights for the components

Objective
Parameters
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Optimization Run ﬂBETA

CAE Systems SA________

The optimization algorithm calculates new values for the design variables
The process is repeated until the optimal solution is found / besian /4
ariables

= ANSA

1

LS-DYNA @

LS-OPT
Responses

!

Objective /
Parameters/

Optimal solution
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Morphing Capabilities ,BBETA

Direct Morphing
+ Apply different algorithms of morphing
+ Define complicated shapes from basic geometry

‘ linear
cubic p=0
cubic p=1
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Morphing Capabilities ,HBETA

CAE Systems SA________

Direct Morphing
+ Apply different algorithms of morphing
+ Define complicated shapes from basic geometry

linear + cubic (p=1) + cubic (p=0)
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Morphing Capabilities ,HBETA
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Deformation Morphing Parameter
+ Combining many morphing processes in one Parameter

/ Manual Morphing

Initial shape

Deformation Parameter

Deformed shape /
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Morphing Capabilities ﬂBETA

CAE Systems SA

Deformation Morphing Parameter
+ Combining many morphing processes in one Parameter
+ Connect any morphing application to Task Manager

Initial shape Deformed shape

I'Iil-D ﬁﬂptilizatinn Task
I_J':I-D ﬂﬂesign Yariable

@EFGRHHIGD

- O G Hole=z Diameter

- O ﬂ Thickness
- D E Reconstruction

0O @Dutput

Parameter value = 1.0
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Creating Features [ BETA

+ Creating simple features like ribs and beads using Direct Morphing
+ Modifying feature dimensions with Morphing Parameters

|‘”| |‘V;dth

Distance

Depth

DYNAmore Optimization Week - June 2 - 6, 2008 - Stuttgart, Germany

CAE Systems SA_____



Creating Features lHBETA

CAE Systems SA

+ Creating simple features like ribs and beads using Direct Morphing
+ Modifying feature dimensions with Morphing Parameters

I%I—El ﬂﬂptimizatinn Task
O m.r file
O ﬂDepth

O @Depthl
O @nepthz
O @neptm
O @Depth-a
O gdwidth
F:I #width1
O @widthz
O @wmtm
O ﬂDistance

|:|:| @Distance 1

O @Distancez
O FE_nutput
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Edge Fitting [ BETA
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+ Fitting FE-Model on different shapes using target curves
+ Handling the shaping with Morphing Parameters
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Edge Fitting [ BETA

CAE Systems SA_____

+ Fitting FE-Model on different shapes using target curves
+ Handling the shaping with Morphing Parameters
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Spotweld Optimization [ BETA

CAE Systems SA_____

Spotweld optimization is possible through ANSA functionality
As Design Variables can be set Connection parameters:

+ Spotweld distance

+ Number of spotwelds

+ Spotweld diameter

\ Spotweld Distance: 30mm

Spotweld Diameter: 8mm
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Spotweld Optimization [ BETA

CAE Systems SA_____

Spotweld optimization is possible through ANSA functionality
As Design Variables can be set :
+ Connection properties and materials
+ Application of different types of spotwelds to the Connections

N ——— Type: RESBR/EXE\RBED
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Batch Mesh and Optimization ﬂéﬁ{fé_

The batch mesh parameters and quality criteria can be used as Design Variables in
the optimization loop

Such Variables can be:
+ Element length
+ Treatment of holes and fillets
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Composite Material Optimization [ BETA

CAE Systems SA________

Using the ANSA Laminate Tool for composite optimization
+ Changing fabric orientation
+ Changing layer thickness
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METAPost for optimization [ BETA

CAE Systems SA

METAPost can provide a fast and easy way to extract constraints and objective
parameters from solvers result files

+ Support of binary or ascii result files
+ Calculations to extract the desired results

Ak
D:AKORBETISW orkspac enTutoriahd3thet Curve List o On TDPJ
=300 B B B By
. . o Bid:2 Hode 7710: & (=
360 FAS (500 = 3.2370E+002)
2
B /fi[iH 0000 60aaa0506aaa000a0000080k— weHEaGA60003000300508330084
=
S
TS0 e
ES
HiliFm 0 a6 or—8 808060 0060a600a800060a0000a3500300000A3505Baa000
-550 t
10 20 i} 40 5
Tirmi

g IM (3 2. 9367E-001, -4 4724E-001)

10 20 3o 40 5 o
Tirme “— ‘

Filter

Plot Options | fxis Options | Grid Dptions | Curve Options | Functions | Pick | Save | Read wor | sELecT

Functions list 1 fpply on R from |7 to [ | AL | AD
of curve [~

€ -0 0,299675, -0,447239 Min of *Mode 7710t X acc [ DIFF

—[BHIC {He dIJ Hc ite
—[FIX Fix x axi
—[Mij Mo 1 dNIC)

| | )
" ‘ﬁ:\KEIREETIS\Hnr‘kspace\TuLnrial\ g SAVE | mPPLY
—

Apply on: Plot 1 -
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Conclusions ,BBETA
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+ The set up of shape and property optimization for LSOPT is possible in the
ANSA pre-processor

+ The Morphing Tool provides a powerful functionality for shaping FE model which
is the key for the shape optimization

+ The pre-processing of the optimization problem can be automated by the Task
Manager
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