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Tosca Tuesday #6

Basics: Sizing optimization

Example: Sizing optimization of a bottle
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Basics | Sizing optimization
Fundamental concept

> Design variables: Thickness value of each shell element from a given design area

» Goal: Calculate an optimal thickness distribution of a given model under consideration of
all boundary conditions, constraints and geometric restrictions

> Result: Optimized thickness value for all corresponding design elements

Design variables:
Thickness value of shell elements .1\
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Basics | Sizing optimization

Fundamental concept

> Design variables: Thickness value of each shell element from a given design area

» Goal: Calculate an optimal thickness distribution of a given model under consideration of
all boundary conditions, constraints and geometric restrictions

> Result: Optimized thickness value for all corresponding design elements

> Examples of possible tasks:
»  Minimize volume / weight under displacement constraints
*  Minimize displacements under volume constraint
» Maximize eigenfrequencies under certain constraints
* Minimize total-strain energy (maximize stiffness) under volume constraint
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Basics | Sizing optimization
Fundamental concept

> Design variables: Thickness value of each shell element from a given design area

» Goal: Calculate an optimal thickness distribution of a given model under consideration of
all boundary conditions, constraints and geometric restrictions

> Result: Optimized thickness value for all corresponding design elements
» Possible geometric restrictions:

Shell thickness bounds Symmetry restrictions

2
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Tosca Tuesday #6

Basics: Sizing optimization

Example: Sizing optimization of a bottle

2
DS simuLIA

DZYSDL?SSE.SE,’;{ | The 3DEXPERIENCE" Company



3DS.COM © Dassault Systemes

Example | Bottle
Get started ...
» Start Abaqus CAE (at least version 6.13, preferable 6.13-4)

» File 2 Import > Model - “bottle.inp”
» File > Set Work Directory - Choose Directory
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Example | Bottle

Basic model: Loading and boundary conditions & Nodes for displacement constraints

o

Grabbing Pressure
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Example | Bottle

Sizing Optimization: Setup

> Objective function
« Minimize weight
> Geometric restrictions
- Rotational symmetry
- Boundaries for thickness values

- Cluster groups
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Example | Bottle

Sizing Optimization: Used element sets

3DS.COM © Dassault Systemes

Complete model Design elements Cluster groups
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Example | Bottle

Step 1: Sizing optimization task

@ Connector Sections
F Fields

PV Amplitudes

[% Loads (3)

[ BCs (6)

“ [a Predefined Fields
Elg Remeshing Rules

Highlight selections in viewport

Dismniss

=14 Models (1)
© bottle
L Parts (1)
(B2 Materials (1) . - - [ sz
- &F Calibrations & Create Optimization Task N 5 Region Selection ——
ﬁ?,- Sections (11) il
- & Profiles Mame: Task-1 EigibieSse
Sets below may contain elements, cells, shell faces,
é g; Assembly Type or wire edges.
5 Steps (3) . -
2 Topol ti t i o
23 B= Field Output Requests (2) opelogy optimization Name filter: e
@ . Shape optimization
= %5[ History Qutput Requests (2) Name Type -
© . y .
a te= Time Points ELSET 10 BOTTOM 3 RING Element
a B ALE Adaptive Mesh Constraints
© 2 Interactions ELSET_11_BOTTOM_4_MIDDLE Element L
g 2 Interaction Properties ELSET_101_PRESSURE Element L
brd | Contact Controls ELSET_DESIGN Element 1
3 4 Contact Initializations FACE_NAME_SETS Element
’a\ﬁ Contact Stabilizations PART-1-1.P1;SHELL_SECTION Element
-] Constraints PART-1-1.P2:SHELL_SECTION Element

81> 4 0t n Tasks

1Y Sketches Switch Context Ctrl+Space
-~ Annotations Manager...
i; Analysis

Filter... F2
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Example | Bottle

Step 1: Sizing optimization task — Default settings

= Edit Optimization Task

Py

Mame: Task-1
Type:  Sizing
Region: ELSET_DESIGM

= Edit Optimization Task

Basic | Thickness | P bation | Conw P|

[ Freeze load regions

[] Freeze boundary condition regions

Cancel

2
DS simuLIA

MName: Task-1
Type:  Sizing
Region: ELSET_DESIGM

= Edit Optimization Task

Basic | Thickness | Perturbation | Convergence |

Thickness update strategy: | Normal

Maximum change per design cycle: | 0.25

g

Cancel

MName: Task-1
Type:  Sizing
Region: ELSET_DESIGMN

= Edit Optimization Task

Maodal Eigenvalue Settings
[7] Mumber of modes to track: |5
ion: (Mot Picked)

Cancel

MName: Task-1
Type:  Sizing
Region: ELSET_DESIGM

| Basic | Thickness | Perturbation | Convergence

Convergence Criteria

First design cycle used to evaluate criteria: |4
Criteria to be fulfilled: @ Both () Either
Objective function delta criterion: 0.001

Element thickness delta criterion: 0.005

[Coc ]
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Example | Bottle

Step 2: Design response for weight

| Taskl

T

*‘@ Objective Functic Switch Context Ctrl+5pace
B Constraints Manager...

I Geometric Restric

E Stop Cenditions Filter... B2
I& Sketches
Annotations

Analysis

2
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-

4 Create Design Response

MName: | DRESP_WEIGHT

Type

Single-term

Combined-term

Continue... Cancel

P
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Example | Bottle

Step 2: Design response for weight

Whole MadelH@[Eady (elements)| | Point (nodes) |

2
DS simuLIA

2= Edit Design Response

Name: DRESP_WEIGHT

Type:  Single-term Design Response
Task:  Task-1 (Sizing, General)
Region: (Whole Model)

CsYs: (Global) [p L

Variable | i/

Show available selections:

All ) For objective functions

Strain energy

Energy stiffness measure

Volume

Displacement

Rotation

Eigenfrequency calculated with Kreisselmaier-Steinhause
Eigenfrequency from modal analysis
Reactien force

Reacticn moment

Internal force

Internal moment

Center of gravity

Moment of inertia

4 i ] 3

For constraints

Qperator on values in region: Sum of values

Operator on val

p%?ﬁssrsgg’;; | The 3DEXPERIENCE" Company
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Example | Bottle

Step 3: Design response for displacement (Grabbing)

=] I 4 Optimization Tasks (1)
Bl Task-1

o1
- DRESP_WEIGHT
4 Objective Functions
E Constraints
I Geometric Restriction
ti Step Conditions

I& Sketches

Annotations

Analysis

Switch Context Ctrl+Space

Manager...

Filter... ! F2
Set As Root

Expand All Under
Collapse All Under

2
DS simuLIA

-
a% Create Design Response

Mame: | DRESP_DISP_X_ABS

Type

Single-term

Combined-term

5

Whole Model | |Body (elements)| | Point {nads}ﬂ}
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Example | Bottle

Step 3: Design response for displacement (Grabbing)

= Region Selection =

Eligible Sets
Sets below may contain vertices, edges, faces, cells or nodes.
Mame filter: '\Q"
Name Type

ELSET_102_BOUMDARY MNode

= * ELSET_103_FORCE_THUMP MNode

ELSET_104_FORCE_FINGERS MNode
MNSET_201_PUSHED_NODES MNode
MSET_202_MIDDLE_BOTTOM_NODE MNode

Highlight selections in viewport
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Example | Bottle

Step 3: Design response for displacement (Grabbing

4 Edit Design Response

4 Edit Design Response

Name: DRESP_DISP_X_ABS

Type:  Single-term Design Response
Task  Task-1 (Sizing, General)
Region: NSET_201_PUSHED_NODES

Name: DRESP_DISP_X_ABS
Type:  Single-term Design Response
Task  Task-1 (Sizing, General)

Region: NSET_201_PUSHED_NODES

CsYs: (Global) [3 L

Variable | Steps

CsYs: (Global) [3 L

Variable | Steps

Show available selections:

or objective functions

or constraints

Strain energy Absolute
Energy stiffness measure 1-direction
Velume Absolute in 1
Weight 2-direction
Rotation 3-direction

Eigenfrequency calculated with Kreisselmaier-Steinhauser fom | Absolute in 3-direction
Eigenfrequency from modal analysis

Reaction force

Reaction moment

Internal force

Intemal moment

Center of gravity

Moment of incrtia

< n ] ’

Source of values:

Specify:

Step and

L] Load Case

Shell layer values: | Maximum H

") Use last step and last load case from the current model

Lower  Upper
Modes  Mode  Mode

bottle* GRABBING

+ % %

Operator on values in region: | Maximum value  [v]

Operator on values across steps and load cases: | Maimum value  [v]

=
Operator on values in region: | Maximum value  [v]

Operator on values across steps and load cases: | Maimum value  [v]
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Example | Bottle

Step 4: Design response for displacement (Pressure)

2 I}! Optimization Tasks (1) # Create Design Response | Py |ﬁ
B Task-1
=l 9 Design Responses (2) Mame: | DRESP_DISP_Z_ABS
DRESP_DISP_X_ABS Switch Context Ctrl+5Space Type

& Objective Functions —
E Constraints Filter... B ombined-term

DRESP_WEIGHT Manager... -
e ——

Whole Model | |Body (elements)| | Point {nudﬁ}ﬂé

I Geometric Restrictior Set As Root
ti Stop Conditions Expand All Under
5 Sk.etches Collapse All Under
Analysis
\ 4
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Example | Bottle

Step 4: Design response for displacement (Pressure)

= Region Selection =

Eligible Sets
Sets below may contain vertices, edges, faces, cells or nodes.
Mame filter: '\Q"
Name Type

ELSET_102_BOUMDARY MNode

= * ELSET_103_FORCE_THUMP MNode

ELSET_104_FORCE_FINGERS MNode
MSET_201_PUSHED_NODES MNode

MNSET_202_MIDDLE_BOTTOM_NODE Node

Highlight selections in viewport
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Example | Bottle

Step 4: Design response for displacement (Pressure

2 Edit Design Response = 2 Edit Design Response =
Name: DRESP_DISP_Z_ABS Name: DRESP_DISP_Z_ABS

Type:  Single-term Design Response Type:  Single-term Design Response

Task  Task-1 (Sizing, General) Task  Task-1 (Sizing, General)

Region: NSET_202_MIDDLE_BOTTOM_NODE Region: NSET_202_MIDDLE_BOTTOM_NODE

csYs: (Globaly [y A csYs: (Globaly [y A

Variable | Steps Variable | Steps

Show available selections:

or objective functions

or constraints Source of values:

Use last step and last load case from the current model

Strain energy Absolute @ Specify:

Encrgy stiffness measure 1-direction

Volume Absolute in 1-direction + % %
2-direction Model Step and Mod Lower  Upper

Absolute in 2-direction Load Case Mode Mode

Rotation 3-direction bottle*
Eigenfrequency calculated with Kreisselmaier-Steinhauser forn
Eigenfrequency from modal analysis

Reaction force

Reaction moment

Internal force

Internal moment

Center of gravity

Moment of inertia

o I I Shell layer values: | Maximum H
=
Operator on values in region: | Maximum value  [v] Operator on values in region: | Maximum value  [v]
Operator on values across steps and load cases:  Maimum value  [v] Operator on values across steps and load cases:  Maimum value  [v]
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Example | Bottle
Step 5: Objective function (= Minimize weight)

Bl Task-1

= I Design Responses (3)
DRESP_DISP_X_ABS
DRESP_DISP_Z_ABS

- DRESP_WEIGHT

Task: Task-1
&l Objective Function =
E Constraints Switch Context Ctrl+Space [ continue... | [ Cancel

45 Create Objective Function

Mame: | MIN_WEIGHT

Manager...

- I Geometric Restricti
t Stop Conditions
]& Sketches

Annotations

Filter... F2

Analysis

2
DS simuLIA

5

Cancel

2 Edit Objective Function [ =2
Mame: MIN_WEIGHT
Task:  Task-1 (Sizing, General)
Target: | Minimize design response values B
Design Response
+ % v X
n Reference
Name Weight Value Type
[ DRESP_WEIGHT 1 0 Weight

DOSRESED | The 3DEXPERIENCE” Company
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Example | Bottle
Step 6: Constraint for displacement (Grabbing)

. 4 Edit Optimization Constraint
B Optimization Task
|}=I ptimization Tasks (1) Name: CON_DISP_X_ABS
o Teset Task:  Task-1 (Sizing, G I
=l X Design Responses (3) - il
DRESP_DISP_X_ARBS # Create Constraint P Design Response
- DRESP_DISP_Z_ABS Name: | DRESP_DIsP_X_ABS [+] T
DRESP_WEIGHT Mame: CON_DISP_K_ABS .
Type: Displacement
1 Objective Functions (1) Taske Task-1
MIN_WEIGHT ' Constrain the response to:
] [ Continue... ] [ Cancel @ Avalue <=: 1159
- Geometric Switch Context Ctrl+5pace
1 - - () Afraction of the initial value <=:
| Stop Condi  Manager... _
I]h Sketches ) Avalue ==
Annotations Filter... =3 () Afraction of the initial value >=:
Analysis

7S simuLIA S BASSAYLT | The SDEXPERIENCE® Company
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Example | Bottle

Step 7: Constraint for displacement (Pressure)

(=1 4 Design Responses (3)

" DRESP_DISP_X_ABS

 DRESP_DISP_Z_ABS

- DRESP_WEIGHT

[ 4 Objective Functions (1)

' MIN_WEIGHT

™
" CON_DISP_X_A

- I Geometric Res Manager...

ti Stop Conditior

Switch Context Ctrl+5pace

Iy Sketches Filter... F2
Annctations Set As Root
Analysis Expand All Under

Collapse All Under

2
DS simuLIA

4 Edit Optimization Constraint

4= Create Constraint

Mame: | COM_DISP_7_ARS
Task: Task-1

[Ccrntinue...] [ Cancel

Name: CON_DISP_Z_ABS
Task:  Task-1 (Sizing, General)

Design Response

Name: DRESP_DISP_Z_ABS E| I
Type: Displacement
Constrain the response to:

@ Avalue <=: 336
() A fraction of the initial value <=:

) Avalue ==

() Afraction of the initial value >=:

Gonce
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Example | Bottle

Step 8: Geometric restriction for rotational symmetry

B I Design Responses (3)
- DRESP_DISP_X_ABS
DRESP_DISP_Z_ABS
- DRESP_WEIGHT
=] 4 Objective Functions (1)
© - MIN_WEIGHT
EIE Constraints (2)
- CON_DISP_X_ABS
" COM_DISP_Z_ABS

Smd Geometric Restrictions,

- ti Stop Conditions

Switch Context Ctrl+5pace

4= Create Geometric Restriction [ =

15 Sketches Manager...
Annotations
Analysis Filter... F2

2
DS simuLIA

Mame: | GR_ROT_SYM
Task: Task-1
Type
Frozen area(Sizing)
Member size (Sizing)
Planar symmetry (Sizing)
Cyclic symmetry(Sizing)
Point symmetry(Sizing)
Thickness control (Sizing)
Cluster areas(Sizing)

[ Continue... ] Cancel

P
2.

4+ Region Selection [ =

Eligible Sets

Sets below may contain elements, cells, shell faces,
or wire edges.

MName filter: "Q"

Name Type
ELSET_10_BOTTOM_3_RING Element
ELSET_11_BOTTOM_4_MIDDLE Element =
ELSET_101_PRESSURE Element H
FACE_MAME_SETS Element

Highlight selections in viewport

DOSRESED | The 3DEXPERIENCE” Company
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Example | Bottle

Step 8: Geometric restriction for rotational symmetry

4 Edit Geometric Restriction |

Mame: GR_ROT_SYM

Type: Rotational symmetry (Sizing)
Task:  Task-1 (Sizing, General)
Region: ELSET_DESIGN

Rotational Axis of Symmetry
Aiss D1 02@ 3

CSYS: (Global) [p L A

Repeating segment size (degrees): 5.0

[l Ignore frozen area

7S simuLIA S BASSAYLT | The SDEXPERIENCE® Company




3DS.COM © Dassault Systemes

Example | Bottle

Step 9: Geometric restriction for thickness bounds

4= Create Geometric Restriction |£|
5 Tackd : Name: | GR_BOUNDS
= I Design Responses (3) Task: Task-l Sets *
- DRESP_DISP_X_ABS Type
: DRESP_DISP_Z_ABS Frozen area(Sizing)
DRESP_WEIGHT Member size (Sizing) 5+ Region Selection |i|
I'—_'l & Objective Functions (1) Plana.r symmetry (Sizing.]. Eligible Sets
MIN_WEIGHT Rotational syrmmetry (Sizing)

Sets below may contain elements, cells, shell faces,
or wire edges.

E| E Constraints (2) Cyclic symmetry(Sizing)

: Point symmetry(Sizing) . -
Name filter o
CON_DISP_X_ABS Thickness control (Sizing) S ¢
* CON_DISP_7_ABS Cluster areas(Sizing) Name Type
=388 Geometric Restrictions ELSET_10_BOTTOM_3_RING Element
. GR ROT SYM Switch Context Ctrl+Space ELSET 11_BOTTOM _4_MIDDLE Element E|
. - o ELSET_101_PRESSURE Element
7 supConions |
Iy Sketches FACE_NAME_SETS Element I
Annotations Filter... F2 Highlight selections in viewport
Analysis S
et As Root
Expand All Under
Collapse All Under
Continue... Cancel

7S simuLIA S BASSAYLT | The SDEXPERIENCE® Company
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Example | Bottle

Step 9: Geometric restriction for thickness bounds

-

2 Edit Geometric Restri.. | 2%

Mame: GR_BOUMNDS

Type: Thickness control (Sizing)
Task:  Task-1 (Sizing, General)
Region: ELSET_DESIGM

Restriction:
() Thickness by value
@ Thickness by fraction
Minimum: 0.7
Mamimum: (1.3

[ ok | | Cancel |

-

2
DS simuLIA
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Example

| Bottle

Step 10: Geometric restriction for cluster groups

=0 ¢ :Optimization
= Task-1
=X Design Responses (3)
- DRESP_DISP_X_ABS
- DRESP_DISP_Z_ABS
- DRESP_WEIGHT
=4 Objective Functions (1)
- MIN_WEIGHT
EIE Constraints (2)
- CON_DISP_X_ABS
- CON_DISP_Z_ABS
ac
- GR_BOUNDS
~ GR_ROT_SYM
Z Stop Conditions
I Sketches
Annotations

Analysis

Switch Context Ctrl+5pace

Manager...
Filter... E! F2
Set As Root

Expand All Under
Collapse All Under

2
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4= Create Geometric Restriction [ =

Mame: | GR_BOUNDS

Task: Task-1
Type
Frozen area(Sizing)
Member size (Sizing)
Planar symmetry (Sizing)
Rotational syrmmetry (Sizing)
Cyclic symmetry(Sizing)
Point symmetry(Sizing)

Thickness control (Sizing)

Cluster areas(Sizing)

Continue... Cancel

5

4+ Region Selection [ =

Eligible Sets

Sets below may contain elements, cells, shell faces,
or wire edges.

MName filter: "Q"

Name Type
ELSET_10_BOTTOM_3_RING Element
ELSET_11_BOTTOM_4_MIDDLE Element =
ELSET_101_PRESSURE Element H
FACE_MAME_SETS Element

Highlight selections in viewport

DOSRESED | The 3DEXPERIENCE” Company




Example | Bottle

Step 10: Geometric restriction for cluster groups

-
= Edit Geometric Restriction \ J

3DS.COM © Dassault Systemes

Mame: GR_CLUSTERING
Type:  Cluster areas(Sizing)
Task:  Task-1 (Sizing, General)

Eligible Sets

ELSET 1 TOP

ELSET_2 UPPER_PART_HIGH
ART_MIDDLE
4 _Low

ELSET_5_LOWER_PART_HIGH

ELSET_6_LOW RT_MIDDLE

ELSET 7_LOWER_PART_LOW
ELSET_8_BOTTOM_1_CURVATURE
ELSET_9_BOTTOM_2
ELSET_10_BOTTOM_
ELSET_11_BOTTOM_
ELSET_101_PRESSURE
ELSET_DESIGN

Selected Sets

A

iz

Highlight selected regions

ELSET 1_TOP
ELSET_2_UPPER_PART_HIGH
ELSET_3_UPPER_PART_MIDDLE
ELSET_4_UPPER_PART_LOW
ELSET_5_LOWER_PART_HIGH
ELSET_6_LOWER_PART_MIDDLE
ELSET_7_LOWER_PART_LOW
ELSET_8_BOTTOM_1_CURVATURE
ELSET_9_BOTTOM_2
ELSET_10_BOTTOM_3_RING
ELSET_11_BOTTOM_4_MIDDLE

Cancel

Cluster groups

igg&;;;’,g’;; | The 3DEXPERIENCE" Company
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Example | Bottle

Step 11: Submission of the optimization task

[I'I OPtimiEEltiﬂn T35k5 {1]' ] Edit Optimization Process =

= Task-1
. . Name: Sizing_bottle
= I Design Responses (3) vy, [ =
DRESP_DISP_X_ABS i; Analysis Task: Taskd [¢] tsizing, Generai
- DRESP_DISP_Z_ABS - Jobs Description:
%@ Adaptivity Processes
= DRESP_WE[GHT ’M Co-executions Optimization | | Memuryl

=4 Objective Functions (1) ¢ Controls n
-sn =

MIN_ WEIGHT Switch Context Ctrl+5pace Maximum cycles]

E—JE Constraints (2)

- CON_DISP_X_ABS —— B
‘- CON_DISP_7_ABS
= Geometric Restrictions (3)

Manager... Data save: () Specify cycles

- GR_BOUNDS
- GR_CLUSTERING
- GR_ROT_SYM

Z Stop Conditions

7S simuLIA S BASSAYLT | The SDEXPERIENCE® Company




3DS.COM © Dassault Systemes

31

Example | Bottle

Step 11: Submission of the optimization task

= Edit Optimization Process

MName: Sizing_bottle
Model: bottle
Task: Task-1 E| (Sizing, General}

Description:

Optimization brnissi | M ¥ | Parallelizati |

= Edit Optimization Process B
MNarme: Sizing_bottle
Model: bottle E|
Task: Task-1 E| (Sizing, General)
Description:

| Optimization | Submission | Memory| Parallelization |

Controls

I Maximum cycles: | 50 =

Data save: () Specify cycles

A

Cancel

Use multiple processors | 4 5 I More CPUs
can be used

— =
[7] Use GPGPU acceleration . 1

Parallelization method: |Domam

Multiprocessing mode: | Default E|

2
DS simuLIA
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Example | Bottle

Step 11: Submission of the optimization task

E BE Optimization Processes (1)

Sizing_bott

Switch Context Ctrl+5pace
Edit...

Copy...

Rename...

Delete... Del
Write Files

Validate

Restart
Manitar...
Extract...

Combine...

3DS.COM © Dassault Systemes

Results

Set As Root
Expand All Under
Collapse All Under

2
DS simuLIA
32

E| K EOptimization Processes (1)

[l Sizing_bottle (Completed)

B2 Jobs (16)

- Sizing_bottle-Job_000 (Completed)
- Sizing_bottle-Job_001 {Completed)
- Sizing_bottle-Job_002 (Completed)
- Sizing_bottle-Job_003 (Completed)
- Sizing_bottle-Job_004 (Completed)
- Sizing_bottle-Job_005 (Completed)
- Sizing_bottle-Job_006 (Completed)
- Sizing_bottle-Job_007 {Completed)
- Sizing_bottle-Job_008 (Completed)

- Sizing_bottl
- Sizing_bottl
- Sizing_bottl
- Sizing_bott

Computational time:
~ 30min with 4 CPUs

- Sizing_bottl

= T L

- Sizing_bottle-Job_014 (Completed)
- Sizing_bottle-Job_015 (Completed)

p&‘sﬂﬁsﬁsgg‘gg | The 3DEXPERIENCE" Company
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Example | Bottle

Step 11: Submission of the optimization task

¥ Sizing_bottle Monitor = B R

Optimization process: Sizing_bottle

Status: Completet Current job: |Sizing_bottle-Job

Switch Context Ctrl+Space Gyde nnrs{ T)rl‘;';l;,ass DKFSI: aurl‘;':vlfz,ass Dksv:i‘;:,;ﬁ HT M
Edit.... 0 1158281 3.356331 82300219E-05 L
1 1135862 3316337 7.9716046E-05 1
Copy... 2 11.35007 3315556 7.6683747E-05
R 3 1133618 3313954 7.3379102E-05
S 4 11.38590 3331800 7.0420130E-05
Delete... Del 5 1151312 3349211 6.9333917E-05
6 1153423 3.351367 6.8878951E-05
Write Files - wernem namanen sz ne .

. Log | Errors | Wamings | Output File
Validate

Starting Tosca for Abaqus optimization module - design cycle12

Submit
i Starting Abaqus analysis - design cycle 14 - perturbation 1

Starting Abaqus analysis - design cycle 14

Starting Tosca for Abaqus optimization module - design cycle 14

Extract...

Starting Abaqus analysis - design cycle 15 - perturbation 1
Combine...

Starting Abaqus analysis - design cycle 15
Results Starting Tasca for Abaqus optimization module - design cycle 15
Set As Root Tosca for Abaqus ended successfully |;
Expand All Under Completed: Mon Aug 1115:48:53 2014 -
Collapse All Under Search Text

Test to find: [ Match case Il Nett {f Previous
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Step 11: Submission of the optimization task
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Objective function: Weight : —
: F Modify axis display
! § options (font, size, color)
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Example | Bottle

Step 11: Submission of the optimization task

= 360l 11.60
3.355F
11.55
3.350F
L] Modify axis display
N > 11.50 " "
N _ : options (font, size, color
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33154
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Example | Bottle
Step 12: Visualization ( 4\ Optimization has to be completed)

2 Combine Optimization Results =
i P Optimizati It directory: ;
2 B Optimization Processes i ptimization result directory: | D:\H3B\05_27_Tosca_Tuesdays\Tuesdays\Tuesday 6\04_FINAL\Sizing._bottle (=
I ompleted) Analysis Result
Create base results from: | Initial i1
Switch Context Ctr|+Space Optimization cycles to process: | )
Edit...
F Models il
Copy... Sizing_bottle-Job
Rename... |
PRESSURE
Delete... Del q ' i
N Analysis Field Variables
Write Files (© Select from list below @ Preselected defaults (& All ) Edit variables
Validate U
= Elcr
Submit
[em
=13
. [IRF
Manitar... Pam
Extract... s
u
m — Cw
Results
Sizing Optimization Results
Set As Root Field Variables
Expand All Under
Collapse All Under History Varinbles
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Step 12: Visualization

2% Cambine Optimization Results Manitor = &3 %]
Optimization process: Sizing bottle  Status: Completed  Sizing_hottle-Job [v]
Log
Creating frame ‘Optimization Design Cycle-13'... Switch Context Ctrl+5pace
Creating field output from Edit....
‘DAH3B\05_27_Tosca_Tuesdays\Tuesdays\Tuesday_6\04_FINAL\Sizing_bottle\SAVE.onf\SIZING
_013.0nf... Copy...
Creating frame 'Optimization Design Cycle-14"... Rename...
Creating field output from Delete... Del
'DAH3BA5_27_Tosca_ Tuesdays\Tuesdays\Tuesday_6\04_FINAL\Sizing bottle\SAVE.onf\SIZING
Ol4.enf.. Write Files
Creating frame 'Optimization Design Cycle-15.. Validate
Creating field output from Submit

Odb: D:\H3B\05_27_Tosca_Tuesdays\Tuesdays\ Tuesday_6\04_FINAL\Sizing_bottle\SAVE.odb\Si
zing_bottle-Job_015.0db’, Step:'PRESSURE', Frametl..

Creating field output from Monitor
‘D:AH3B\05_27_Tosca_Tuesdays\Tuesdays\Tuesday_6\04_FINAL\Sizing_bottle\SAVE.onf\SIZING o
_015.0nf'.. Extract.

Combine...
Combining optimization results completed successfully. L Set As Root

Expand All Under
Collapse All Under

Search Text
Text to find: [IMatchcase [L Net f} Previous
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Example | Bottle

Step 12: Visualization
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Example | Bottle
Step 12: Visualization
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Example | Bottle
Step 12: Visualization

ELEMENT_DELTA_THICK o
4 Frame Selector

GRABBING_Optimization
GRABBING_Optimization: ORE_Optimization:
1

10

15

bottle-Job_post.odb  Abagus/Standard 6.13-4  Mon Aug 11 15:59:06 Eastern Daylight Time 2014

RABBING_Optimization, Step containing results of optimization design cycles of analysis step: GRABBING
Optimization Design Cycle-$
Primary Var: ELEMENT_DELTA_THICKNESS

%
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ELEMENT_DELTA_THICKNESS

Sizing Optimization
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