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— M30pti - BGM Method

» Biological Growth Method sculpting
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M30pti - Capabilities

Typical analyses examples:
e Stress, Strain, User-defined, ...
e Static Structural, Harmonic,
Spectral, Transient ...
 Thermal + Structural
e Total Heat Flux, ...

» Steady-state or Transient Thermal

 Accumulated Plastic Strain

Supported features:
* Nonlinear Material Model
* Nonlinear Contact
» Large deflection

Typical bodies:

» Seal, Turbo Charger
« After Topology Optimization

SVS FEM s.r.0. = M30pti

ization iterations are stopped with an error.

0.00525
0

OPTIMIZATION  bmw <BACK {st
‘ -+ Add lters ‘ | % Solve All | ‘ ' Clear All ‘ ‘ X Delete All ‘
Result Value
0.01 —
0.008 -
S
=)
@ 0.006
=
< I >
= 0.0
F
g
id
0.002
o
1 2 4 5 6 7 8 9
Iteration [-]
Statu lteration Min-Avg-Max Morph Min-Avg-M Warning-Error Min-Avg-Max Value Elapsed Time Captured Figure
[mm] hickn Elements ]
01319 0
Solved terD01 0.1142 0.002588 01:18:26
0.5575 0.007311
0.178% 0
Solved ter002 0.1363 0.002614 01:21:34
0.6003 0.005797
0.2423 0
Solved ter003 0.1618 0.002641 01:15:56
0.6035 0.0055%
0.3238 0
Solved ter004. 0.1741 0.002672 01:19:33
0.6071 0.005488
0.403 0
Solved ter005 0.172 0.002711 01:18:05
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— M30pti - Example

Final step after topological optimization — improved design (all nonlinearities can be included)

B: Structural Optimization
Tapology Density Tracker
Type: Topology Density Tracker

Iteration Number: 46
12102021 16:00
I Rermove (00 t0 04
[ Marginal (04 tn 0.6
M oy 3 |
—
OPTIMIZATION  topo01 < BACK 8—
=
‘ -+ Add tters ‘ ‘ %% solve Al H X Delete All H & Clear All H (4) Reload H [L show ‘
C: Static Structural
Result Value Equivalent Plastic Strain
Type: Equivalent Plastic Strain
0.014 —min Unit: mm/rmm
avg Time:1s
0.012— JE——— 18.10.2021 16:32
T 0014 0.013622 Max
E 0.012108
3 000 dowom:
E !
< > 0006 > ocorser?
= 0.0060541
i _ 0.0045406
& 00 00030271
| 0.0015135
0.002 o
\ 0 1 2 3 4 5 6 7 3 3
e Iteration [-]
R
Min-Avg-Max - . Min-Avg-Max A
Status Tteration Morphing Min-Avg-Max Waming-Error Result Value Elapsed Time  Captured Figure
- Thickness Elements
Distance [m/m]
0 0 :
Solved Intial 0 0008005 00:05:44 |
0 001362
“
h 0.0579 0 .
Solved Her001 0.03424 0.007646 00:05:49 [
01152 001257
. 0.0523 0.0003836 !
~ - Solved tter(02 0.03743 0.007291 00:05:45 !
01165 001148
0.03349 0001458 |
Solved fer003 00334 0.006958 00:0556 |
01182 001107
0.02805 0002743 !
Solved ker0D4 003448 0.006685 00:0535 [
01138 001156 .
-0.02828 0.003636
Solved ker005 003481 0006429 00:10:25 [
01213 001118
0026 0004241 E
Solved er006 003652 0006177 00:06:12 |
01227 0.01104 v
€23 One or more optimization iterations are stopped with an error. Current Mesh: N/A €3 6 Messages
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— M30pti - Postprocessing

C: Stgtic Structural
Contour results can be displayed without Selution

Tirme: 1, 3

presented RST file. An animation can be 19.10,2021 18:40
also easily created from iteration steps.

FesultWalue

ter008

OPTIMIZATION  topobi <BACK l Q.07 0906
‘ -+ Add iters H 2% solve An H > Dolete Al H o Clear All H (&) Reload H [L, show 0.010768
— 0.0034307
Result Value .'I
e _ | 0.0096032
sz?\ ) . 0.0079556 R - II.
T o001 -
£ 0.0072181
< 2 poos| — 0.0064805
£ 0o //_’\ 0.005749 ‘
0002 1
; | ] | | | | | | i 0.0050054 -~ i
0 1 2 3 4 5 6 7 8 9
0.0042678 »
Min-A - _ Min-A
Status Heration Illor;g;::]ax “'I[m:ng;.slsax W?ET:;%—EE"D' R:asulxgl::x Elapsed Time Captured F LI 1 |t H [ m-lurm ]
Distance [m/m]
Solved Intial 9 0 008005 00:05:44 | >
0 0.01362
005796 0 | ?
Solved er01 0.03424 0.007646 00.05:49 |
0.1152 0.01257
0.0523 0.0003836 : >
Solved IterD02 0.03743 0.007291 00:05:45 |
0.1166 001148 I‘ #
Solved her003 EE 2 Oodses 00.05:56 | > 53,000 :I
0.1182 0.01107 I
002805 0.002748 :
Solved IterD04 0.03448 0.006685 00:05:35 | > 'SM
0.1138 0.01156 —~
002828 0003636 | > T
Solved erD05 0.0481 0.006429 00:10:26 |
01213 001119
0026 0.004241 E >
Solved IterD06 0.03652 0.006177 00:06:12 E
0.1227 0.01104 .
3 One or more optimization iterations are stopped with an error. Current Mesh: N/A €3 6 Messages -
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— M30pti - Example

OPTIMIZATION  seal01 <BACK
Thermo-structural nonlinear solution of seal housing body [ Fawe | Fowen || Kowen || cown || oo | Boown |0
- fatigue resistance improved in chosen parts. =
() My C
. hd A
@ D e O B < >
& {8 Named Selections 2 & EngineeringData + ,~————M@2 & EngineeringData +
o] ./ Transient Thermal (AS) 3 [B seometry W g3 | |E] Geometry v .
-y 1=0 Initial Temperature 4 @ Model v 84 @ Model v 4
e m AMIYS‘S Semms 5 ﬁ Setup F P /,-—l 5 ﬁ Setup Vo4 ) Min-Avg-Max Min-Avg-Max o o Min-Avg-Max ) )
...... /* cmvecmn 6 Snluﬁun ?f ‘._- ___Jz 6 fE Scluﬁun :;) ) Status Iteration Morphlr(l'?:l'Z‘)llslance HI;('::kflcless Elements Re:lil:uleue Elapsed Time Captured Figure
/%" Convection 2 7 @ e 7 7 @ s v I N R R
- /* Convecton 3 Transient Thermal NLEPEQ = [ 8
8- ,@ Solution (A6)
/B Solution Information M30pti - Region of Inter. P e
/@ Terpeshre i - ===
| ,,;_, Static Structural 2 (85)
1] Analysis Settings

™ Frictionless Support
- 3B Elastic Support
/B Commands (APDL)
- =) Imported Load (A6)
= %) Solution (86)
~ 5 Solution Information
[ ,/0 SEQV
e ‘/G Volume
[, @ SEQV - ext
s crre
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— M30Opti - Example

54 —in
avg

Improvement stress I —

behaviour of human bone.

g L

e PR

I
i
Result Value [MPa
ra
/

ResultWalue
Initial 1+
44808
42637
40467 0 T
3.8708 0 1 2 3 4 5 6 7 8 9
36125 Iteration [-]
33954
31783
20612
27442
25271
Unit: [MPa]
Model
02.12.2021 11:36
Result Value
w Initial, ter001, Iter002, ter003, IterQ04, [ter00S, Iter008, Iter007, IterQ0S, ter009
44808
4.2678
36367
38198
36826
3.8856

35729

------

30000 {mm)
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® Result Value
— 50— .
— M 3 t I E X a m e min
avg
_— max
40—
||||prove|||ent stress S
. .
behawourofspecmlen 20
structure 10+
.
0 1 2 3 4 5 6 7 8 9
Iteration [-]
a5 a5
o— o—
OPTIMIZATION  bone-003 <BACK = OPTIMIZATION  bone-003 < BACK 5=
’ - Add tters || %% solve Al || X Doleto Al H " Cloar All || (%) Reload H [X show | ’ - Add ters || %% solve All H X Delete Al || « Clear All H () Reload || [L show ‘
M30ps - Orng sl M30ps - Orving Rl
Type: Equivalent (von-Mises) Stress Type: Equivalent (von-Mises) Stress
el Tmer1s
Toae 622 o 627
< > < >
0.00 10.000 20,000 (mm) 0.000 10,000 20,000 (mm)
— — — —
5.000 15.000 5.000 15.000
Min-Avg-Max Y p Min-Avg-Max A Min-Avg-Max ’ . Min-Avg-Max ~
Status Iteration Morphing Distance M}"‘;‘z;ngxg‘ w;’re';%f‘;“" Result Value Elapsed Time Captured Figure Status Iteration Morphing Distance M}"';Q;g:::" wz'l"e';%f"s“" Result Value Elapsed Time Captured Figure
[mm] [MPa] [mm] [MPa]
0 05057 0 05097
Solved ntial 0 o 19234 00:00:35 : — Solved ntial 0 2 19234 00:00:35
0 4669 5 0 4669
-0.05295 0 04019 I -0.05295 0 04019
Solved Ier001 01313 0 16.984 00:00:29 s ’ Solved ter001 01313 0 16.984 00:00:29
0.3742 36.949 L 0.3742 36.949
0.06852 0 0.4478 0 0.4478
Solved ter002 0.1423 0 14.99% 00:00:30 Y ’ Solved ker002 0.1423 0 14.996 00:00:30
03811 30.002 5= 03811 30.002
008301 7 05947 008301 ° 05547
Solved Rer003 01511 o 13252 000033 ‘e Solved Rer003 01511 0 13252 000033
03885 24704 - 03885 2704
0.09%623 0 0.7492 -0.09%623 0 0.7492
Solved ter004 0.1563 0 11.748 00:00:33 0 — Solved ker004 0.1569 0 11.748 00:00:33
0.3965 21.286 = o 0.3965 21.286
o Allieratic been solved. Optimization finis Current Mesh: N/A W 3Messages / Alliterations have been solved. Optimization fin Current Mesh: N/A
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M30pti - Integrated Help
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— HELP
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Basic Workflow

(3) Type you name of your optimization analysis

< BACK

START ..

Maode
(@ Connected with Mechanical
() Stand-alone

Current Project Folder
E:\M30pti-modeliseal\seal_V__2021 -

Create New Optimization
M30pti - New 1

Open Recent Optimization

M30Opti

Mezchanical
Ntash
Mural
Ciatirmizaticn

Help

M20pti tool is primarily extension [plugin) into Ansys Mechanical module, although, it can be run independently with limited

functionality.

by

— it pATITIET I E ORI RG

M30Cpti tool is useful a shape optimization tool for changing of geometry {(mesh morphing) to search better shape over a

itarations {recalculstion s model with new shape).

The START page manages optimizations for a curent Workbench Project or for selected folder [in case of "Stand-alone”

mode).

The ocptimization data are saved immediately after any changed in the M20pti.

WMode

- Connected to Mechanical ... works directly with Ansys Mechanical module, the communication is provided by TCP/IP

protocols. The M20pti is always stand-alone application, but commands are sending and receiving in this mode.

- Stand-alone ... works independently. You can see results (grid, charts, captured figures, ) from any optimization but

you cannot influgnce a Mechanical module.

Current Project Folder

- It is folder where are saved optimizations as sub-folders with file (m3opti.ini).

- In case "Connected to Mechanical”, the folder is rigidly setup as "user_files” folder inside project files for Workbench

Project. It ensures that all cptimization files are stored inside the current Workbench Project {saving, archiving with the

project).

Create New Optimization

- Creates new sub-folder of Cument Project Folder and places m2opti.ini file inside.

Open Recent Optimization

~
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Basic Workflow

(4) Setup the optimization analysis step by ste[

|

SETUP seal-001

----- o Surfaces

----- «" Region of Interest
----- o Driving Result

----- Fixed Region

----- Material Sculpting
----- « Element Quality

----- 2 Minimal Thickness
----- Output Controls

Clear Mesh/Maorphing Before Optimizition
|Clear Morphing (Return to Initial Mesh) v|
Clear Morphing (Retum to Initial Mesh) (default)

Clear Solutions Before lteration
|All Solutions v]
All Solutions (default)

' Please, type correct value for 'Minirmal Thickness Limit [mm]'.

<BACK NEXT> §=

Clear Mesh/Morphing Before Optimization

Before start of Mew Optimization
[

1 g_m—
1 G Mot 04, 04
B, Grrvety
B8 Heneride
iy i azrdeate Sraters
% H

N
T D sty st thermal (53]
- bk Tt

1
1
1
! iy
1 5y
£
1
1
1
1

Clear Solution Before Iteration

After Finish of an Iteratian

B Sooedinne Sysiens
e
I Steady State Thennal (85)
13 e g

.

»

v El
I

¥
"

4

Current Mesh: Initial

=
=

~
Options:
idear Mesh
+ dos plear and mosh
Clear Morphing
s il “Tnitisalite ¥ e setting up the initial encdinates
llevwsabale i Tk “]itial
Ha Clear
s Cr et orphing sale
Refore Sobing of nev Heration
1 I
1 I
1 I
I |
I |
I I Allsolutions
I ] 1
I Bl 7 Sokition (B6) <::I 1
1120 Stali Strtura {05)
I o r— 1
M Pl Signeat
1 Wi e Lasd i) I
b1/ Saltion {C8) |
I r I
| I -
1 = Mardal (11, 1) 1
I E 1 v
1 ..gmwmm-f 1
1 Messages -
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Basic Workflow

— HELP

(5) Add iterations and solve them. Review results.

OPTIMIZATION  seal-001 <BACK =

-+ Add iters %% Solve Al X Delete All & Clear All () Reload [L, show

OPTIMZATION o ot ~macx Efw
| Gomn | Xowww | Sowme il B e <€<—— Menu

Viewer >

i-.. ’ i (charts, figures, helps, logs, ...)

Navigation

- €—pr—— Grid
(charts, figures, helps, logs, ...)

PET
i i 408 li;
f

o

{

f

}
55 g 3 i 59 |
s HET
i
i
i

o v
3 Min-Avg-Max Min-Avg-Max Waming-Error Min-Avg-Max 2 S
Sk Razstion Morphing Distance Thickness Elements Result Value Hapsed Tiso Caphmad Figae

h_—_—__—_—_—_—_—_—_—_—_—_—_—_—
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Basic Workflow

— HELP

(6) Checking optimization progress,
* In general, decreasing of driving result values is main goal of the shape optimization analysis,
« observing maximal/average/minimal values from whole field can show if solution is going well or

wrongly
F | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
I Result Value
I 144 = min
I 12- e | —
| § 7 < Wrong
B optimizatio
Z 6 n
Vi, progress
[ 2
[ 0 ! ! | |
0 1 2 3 4
I Iteration []
Result Value
I 0.008 — = min
avg
I —max
I . 0.006
£
I Perfect £ >
N N N Z  0.004—
I optimization s
I progress 3
I 0.002 4
: 3 a 5 ) }
[

Iteration [-]

13 SVS FEM s.r.o. - N
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Clear Mesh/Morphing Before

Optimization

Before Start of New Optimization

T Project*

E- {5 Model (B4, C4)
----- 8 Geometry
----- /1 Materials

----- 232 Coordinate Systems
|:> - /@ Mesh
=[] Steady-State Thermal (B5)

------- »7=0 Initial Temperature
- 1] Analysis Settings

o LB} Temperature 2
B /%] Solution (B&)
[ L Static Structural (C5)

Lo [ Analysis Settings

------- .~ Fixed Support

----- 1) Imported Load (B5)

..... /%] Solution (C6)

Options:

Clear Mesh

does clear and mesh

Clear Morphing

uses file “Initial.coords” for setting up the initial coordinates
allowable if file “Initial.iter” exists

No Clear

uses current morphing sate
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SVS FEM s.r.o. = N

Clear Solution Before

lteration

After Finish of an

| [tération® — — — — T 7

l T project*

-
I

Note:
In case of “Only One With Result”

& Model (B4, C4)

----- 8 Geometry

i ----- ) IEI Materials

I ----- - Coordinate Systems
....... v, :E Mesh

El ----- ¥ || . Steady-State Thermal (B5)

-------- =0 Initial Temperature
------- 11 Analysis Settings

------- /P) Temperature 2
..... 1% Solution (B6)
=[] Static Structural (C5)
- 11 Analysis Settings
- /®_ Fixed Support
..... /= Imported Load (B&)
..... /%) Solution (C6)

for example same field of

temperatures will be used in

following Static Structural, solving

of Thermal analysis will be skipped
every time (assumption small
change in temperature field)

HIE I NN D I IS IS S S S S S S S S S S S S S S -y

h——————————

Iw

fore Solving of new Iteration

{0} Project*

= & Model (B4, C4)
----- 8 Geometry
----- v {5 Materials
----- - Coordinate Systems

....... v, ':i]""',.l Mesh

....... » -
....... » Iﬂ
....... ﬁ l
: ....... ﬁ '

..... /.

= _; Static Structural (C5)

....... v |
....... v, @

i ..... B
' ..... /.

i Jerotect”

Initial Temperature
Analysis Settings
Temperature
Temperature 2
Solution (B6)

=
G

Analysis Settings
Fixed Support
Imported Load (B&)
Solution (C6)

B Model (B4, C4)
----- B Geometry
----- 5 Materials
----- 5+ Coordinate Systems

....... 7 % Mesh

=, /| [ steady-state Thermal (B5)

------- ~T=0 Initial Temperature
------- /1] Analysis Settings
------- ﬁ j Temperature

------- AP} Temperature 2
- %] Solution (B6)

B /[ Static Structural (C5)

------- /1] Analysis Settings
....... - B Fixed Support

-] Imported Load (B6)
F-f&) Solution (C6) <:|
--{5] Solution Information

/@7 Equivalent Stress

> All Solutions

> Only One With

Result
(Driving Result
Object)
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Scuplting Method
Note:

Automatic predefined settings has
BGM been tunned to on typical models.

» Biological Growth Method sculpting

* inspired by nature

« add material where “structure” (like
bones, trees, ...) is overstressed

« Automatic ... predefined settings

* Manual ... individual settings

BGM + Correlation Scatter (Beta)
* Initial steps are performed as pure
BGM

« following steps are influence by Original
correlation between objective e
function and adding/cutting material shape e

. Free zone
/ Fixed /

ﬁ

User can customize the setting via
BGM (Manual) option and
application settings of M30pti.

i Application Settings |

= Settings
= Optimization
- Open & Save
- Batch Mode Update
Sculpting Step Size
Smoothing Avg
= Communication
‘... Time-outs
- Mechanical Data

- Logs & Messages
- nits

- Selections

- Window

Region of interest
(forced moving by result

value)

/ Free zone
: Fixed

Stress/strain field in a

structure



Result Value Magnification

— HELP

>

Power 2

Morphing magnitude

>
Result Value (stress, strain, ...)

Off
v -
Note:
Typically, absolute value (Abs) should be used. But user
17 SVS FEM s.ro.- M can magnify high or low values by power or sqrt

function.



Sculpting Direction

— HELP

Initial state (original shape) Direction: Add Only ©

’—
Region of

/”
: Free interest -
: Fixed / sone — F——-

Direction: Add and Cut

Original

=0
----- med q =
shape o~
Note:

The setting affects if material will be added or
reduced. Threshold (tr) is defined relatively to result Direction: Cut Only
values in region of interest:

+ Add Only .. tr = min(result values)

« Add Mainly  ..tr=25% quantile of result values —
* Addand Cut ..tr=50 % quantile of result values
 CutMainly  ..tr=75% quantile of result values

« CutOnly .. tr = max(result values)

18 SVS FEM s.r.o. - N



Sculpting Step Size

H E L P Sculpting Step Size Manual 0.002
— Sculpting Step Ratio Extra Agressive 15

19

Sculpting Step Ratio Agressive 1
Sculpting Step Ratio Momal 0.5
Origina[ Sculpting Step Ratio Fine 0.25
_____ M@%ed Sculpting Step Ratio Extra Fine 0.2
shape Note:
- . In general, larger step size increase
Initial state (original shape) convergence (faster decrease of stress/strain),
‘ but, large step can lead to wrong mesh quality.
Reglon of Automatic predefined settings is relative to
Interest Fixed element size attached to region of interest. The
ratio can be see or changed in Settings of
—8 M30pti.
Final max step size (s) is:
« s =ratio * avg(element size)
Sculpting Step Size: Fine Sculpting Step Size: Aggressive
/” 5
|
V4
S

SVS FEM s.r.o. = N



Smoothing

— HELP

Smoothing level

More smoothing

« adds material in larger area

« better for fine mesh

* can lead to wrong capture of local overstress

Less smoothing
« adds material more locally
» better for coarse mesh

20 SVSFEM sro. —n  °  canlead to wrong element quality
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Fixed Region

Notes:
Fixed Region Definition = Automatic . Ielieerrrr];llnodes are fixed if region of interest lays on

External nodes are fixed if region of interest lays on
internal

S
— -
aﬂ'ﬁ.‘hl‘
SIS
s

Fixed region

* Only a Few Layers Around
Interest Region

« 8 Layers (free morphing)

Region of

Interest

« forced

DVving

‘ Fixed region

» Border Edges

Free
morphing
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Fixed Region

Fixed Region Definition = Automatic & Manual
* Border Edges
» Fixed Region Named Selection

LA
VA%A‘E e
SWAWAVATA X

Automatic: Border Edges

Manual: Fixed Region Named Selection

Fixed Region Named
Selection



Surfaces

— HELP

M30pti Shape Optimization is based on morphing surfaces of a body.

Two body types are supported:

« Body Type = With Internal Faces ... thin wall bodies or for bodies where thickness of plate should be
checked

« Body Type = Only External Faces ... solid bodies (without cavities)

Surfaces are used for:

» specification of bodies which are used in optimization

« opposite surface (to region of interest) is fixed (if automatic fixing is used)
» specification surfaces for wall thickness constrains

External Surface
(only)

23 SVS FEM s.r.o. — A Internal Surface
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Driving Result

Driving Result is reference (by name) of result object which will
be source of driving values for optimization (mesh morphing)

* n

odal values for all nodes in Region of Interest have to be

included
« select specific time (or max. over time, ...)

* P
it

B: NLEPEQ

Accurmulated Equivalent Plastic Strain
Type: Accumulated Equivalent Plastic Strain
Unit: rarmdrmrn

Tirne: 10

25.06,202114:32

0.00063
0.0004
0.000343

0.000226
0.000229

5.8e-5
le-6
0 Min

arent analysis/solution is clearing each optimization
eration

177 Max

athe
AR
AT

KA B
AR ﬂf‘m"ﬂuvpﬂ@‘_
AR S E s
AVAVAVAVAYATAN B,
AVAVAVAVAYAY

ey
VaYATES

Sk
OO
,‘Wﬂﬂ’%iﬁgg 5

A A YA‘%"A

paSllasiiei
A 15;'

Supported:

o — — — — — — - -
(= i Static Structural 2 (B5)
(- v EH Analysis Settings
‘(:ifl Frictionless Support
w8 Pressure

[
[
I ‘/3':_?.7 Elastic Support
----- <21 Imported Load (AG)
[ =% Solution (B6)
[ - yl2] Solution Information
[
[
[
[

w88 Accumulated Equivalent Plastic Strain

-|| Scope
Scoping Method Surface Coating
Surface Coating SHELL
-| Definition
Type Accumulated Equivalent Plastic 5train
By Time
Display Time Last

I
I
I
I
I
I
Details of "Accumulated Equivalent Plastic Strain® - v § 01 |
I
I
I
I
Calculate Time History | Yes I

N A VAV A VAV AL ya s e
MRS S
R A AYAYAYAVayy
BRSO
<] PAVAVAVA LA
il A %
SRS,
S ol e

Stress, Strain, Heat Flux, User Defined
Results

Bodies, Faces, Element Faces

Surface Coatings



— HELP
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Check Element Quality = Yes

- v ] M30pt - Internal Surface

------- ] M30pti - External Surface
------- B M30pti - Region of Interest
inn ) M30pt - Warning Elements

b &1 M30pti - Error Elements

Worksheet

Defined by “Worksheet” Named Selections automatically
generated. User can modify criteria individually.

Warning elements
« only for information

<:| Error elements
* bisection of morphing magnitude is used if one or more
elements occurred

M30pti - Warning Elements

Cenerate Mote: Internal comparisons of values that have units are dene in the CAD Unit System. See help
for more information.
Current CAD Unit System: Metric (m, kg, M, 5, V, A)
| acton | EntityType |  criterion |  operator | Units: |  Value | LowerBound | UpperBound | Coordinate S...
Add Mesh Element  Element Quality Less Than MfA 0.2 MiA MiA MfA
Add Mesh Element Aspect Ratio Greater Than Mfa g, MiA MiA MiA
Add Mesh Element  Jacobian Rat... Less Than MiA 4,e-002 MfA MfA MfA
Add Mesh Element  Jacobian Rat... Less Than MiA 0.14 MfA MfA MfA
Add Mesh Element Skewness Greater Than MiA 0.9 MfA MfA MfA




Minimal Thickness

H E LP Minimal thickness defines constrain

26

Minimal thickness constrain is available only if External and
Internal surfaces is specified.

Minimal thickness = Free zone
No "——0 l/

. Region of
: Fixed interest \,/’

Fixed

\ Fixed opposite
surface

Original
Minimal thickness=Yes
e —© Mephed

ﬂ
@ T

Minimal thickness

SVS FEM s.r.o. - N
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Output Control

Output Control defines which files will be saved during solution
(each optimization iteration)

Save RST Files
« allows to evaluate all result items for all solution for all time
steps

Capture Figures
» captures current screen view for each optimization iteration

Save Mesh STL Files

» saves external mesh into STL files for each optimization
iteration

» STLfile could be generated after solution but it can be more
time consuming due to re-morphing the mesh

| | Initial.coords
|=| Initial.log
| | Intial.ress
@] Initial st

| | erD01.dist
|=| IterD01.l0g
| | lter001.ress
@] lterDD1.stl
| | lterD02.dist
|=| Iterl02.log
| | terD0d.ress
@] lterD02.stl
| | lterD03.dist
|=| IterD03.lo0g
| | lterD03.ress
@] lterDD3.stl
| | lerD04.dist
|=| lter004.log
| | terD04.ress
@] lterD04.stl
| | m3optilock

=l temp_chart.png

B |nitial.iter

=]l Initial.png

¥ A [nitial.rst

| | IterD01.coords
!! [terD01.iter
=] IterD01.png
A terD01.rst

| | lter002.coords
E! [terD0D2.iter
=] Iterd02.png
YA [terD02. ret

| | ter003.coords
g [terD03.iter
=] IterD03.png
A terD03.rst

| | Iter004.coords
g [terD0d.iter
=] IterD04.png
YA IterD0d, rst

| m3optiini

|=| temp.log
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HELP

Context A: bone - Mechanical [Ansys Mechanical Enterprise]
Home  Result  Displayy  Selection  Automation  M3Opti | LSDYNAPre  LSDYNAPost  LSDYNA Small Restart
i =
2 U=
M30pti Extend Element Settings  SVS ﬁ
Faces FEM
g—
Outline - OPTIMIZATION  bone-003 < BACK 8—
Name ~ | Search O
G- (3 Model (a2) Add lters ££ solve All Dolote All " Gloar All Reload [Ly show
o oy + X @
8 Materials
iy 2f Coordinate Systems
@ Mesh 5 »
& Named Selections L P
/) M30pti - Internal Surfa R
[0} M30pti - External Surfs T g
+o @ M30pti - Warning Elem) brrch Pl
X&) M30pt - Error Element Seten ~
i
e
A
so2 St
< i, 5 >
AR
X8 shellFreezero 2 i
[0} M30pt - Region of In
/[l Static Structural (A5)
M Analysis settings
/= Frictionless Support N
-~/ Fixed Support ﬂt
/@ Force N
/& Solution (a6) e g e
{5} Solution Informat
% Total Deformati Min-Avg-Max N _ Min-Avg-Max [}
/8 Equivelent Stresg Status hteration Morphing Min-Avg Max Warning Eror Result Value Elapsed Time  Captured Figure
& M30pti - Driving Distance IMP3]
E . z [ 05097 r
Details of “M3Opti - Driving Result' Ere] it H v e 00035 i ’
&1/ Scope [] 1669 -
Scoping Method | Geometry seled e 04018
Geometry \19 Faces Solved Iter001 01313 g 16.984 00:00:29 ,
1| Definition 03742 36,949
Type Equivalent (von| 2 B 04478
By Time Solved erd02 01423 9 1453 00:00:30
Display Time Last 03811 3002 -
Calculate Time History | Yes -0.08301 0 0547
\dentifier Solved IterD03 01511 0 13252 00:00:33 : ’
03885 24704
Suppressed No -
ion Pai 0.09623 07432
| IDl\Ieglahon.Polm Results Sotved N Y. hras 0003 ,
isplay Option [ Averaged 2128
Average Across Bodies | No Show Result ... B -
Section Planes ~-10 Solved ter05 Read Results From RST 10481 00:00:32 = v
MM X e ' All iterations have been solved, Optimizati Exportto STL W 3 Messages -
Clear and Below =

Overall Status

SVS FEM s.r.o. = N

Delete and Below
Log

Help

COOXAVERE®

Open Folder

- 9.l

<—— Menu

Viewer
(charts, figures, helps, logs, ...)

Navigation

— Grid
(charts, figures, helps, logs, ...)

Overall

Messages

Context Menu Grid
(charts, figures, helps, logs, ...)
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Mesh & Morph State

Status bar shows current mesh/morph states. The tool allows to compare current Mechanical mesh with saved
mesh in COORDS files which are saved each optimization iteration.

Mesh & morph states: m

No connection

* mesh state cannot be checked in Stand-alone mode g
No COORDS file : ; .

« no file with morphing (COORDS) is presented in optimization folder e 7

- optimization has not been started or the files have been deleted Mz Yz ™7HE™  cosconme  coprearione

0.02424
0.07855 00:00:28
01707

0.02866
0.08468 00:00:43
0.187

0.02837
0.08161 00:00:45
01777 J
0.02431
0.07858 00:01:15
v

kg Current Mesh: Initial D e Misssges

No Mechanical data
* no mesh data received from Mechanical
« thereisa problem with connection with mechanical

- es oo eo

No valid ”.‘95*‘ : : '\ Status of current mesh state
* mesh is not currently generated in Mechanical

Not checked
« some COORDS files have been found and they are probably suitable with current mesh
» try check current mesh, which morphing mesh shape is matched

Different mesh

« mesh is different than mesh in COORDS file(s) => count of nodes or elements does not match with counts in
the file(s).

« the model (current mesh) is not suitable for current optimization, restart of optimization is not available.

e please, clear optimization and start new one.



Mesh & Morph State

— HELP

Click to Current Mesh button to see more options:

Check Current Mesh: ...
« performs comparison current mesh and morphing (COORDS) =
files

e tries to found the most suitable file to current mesh
« there are 3 options (fast ... precise)

Check Current Mesh: Interest

* checks nodes Only In Interest NS retent] Check Current Mesh: Interest
» fastest Mrickaass " Check Current Mesh: Internal + External
 could be less preCise Check Current Mesh: Whole Region
[.1 Open Folder
Check Current Mesh: Internal + External L
(2}  Mesh Help

« checks nodes only in Internal + External NSs v
ﬁ Current Mesh: Initial 4 8 Messages

Check Current Mesh: Whole Region

« checks nodes only in whole body attached to Internal + External
NSs

* most precise

* could be slow

'\ Status of current mesh state

Open Folder
» opens folder with optimization files

30 SVS FEM s.r.o. = N



Optimization Help

— HELP

Menu

« Add Iterations ... adds iterations for current optimization

« Solve All ... solves all iterations with “None” status

« Delete All ... deletes all iterations with all data

 C(ClearAll ... deletes all data

* Reload .. reloads grid and chart data from current M30pti folder
« Show ... shows results, animations, ...

Columns in Grid

« Status ... current status

e |teration .. id

* Min-Avg-Max Morph .. morphing distance (minimum, average, maximum)
«  Min-Avg-Max Thickness .. wall thickness (minimum, average, maximum)

* Min-Avg-Max Value .. result value (minimum, average, maximum)

« Warning Elements .. count of warning elements

* Error Elements .. count of error elements

« Elapsed Time .. overall elapsed time per one iteration

« Capture Figure ... figure of driving result object

Files per Iteration

* Iter000.coords ... nodal coordinates

« ter000.dist .. morphing normal distance
« Iter000.thk .. wall thickness

« Iter000.iter .. main data (setup, grid)

« ter000.log ... log from solution

« |ter000.png .. captured figure

* |ter000.ress .. nodal result values

31 SVSFEMsro. =N o 1terp00.rst .. result file (Ansys Mechanical APDL)



Result Scope

— HELP

Menu

o« Q"

« Inital"

« inital"

* "lter001"
« 'iter001"
« "001"

o« M

e ";2;3; 4"
e " -4

e "-4;8"
o all”

« "All Iterations"

32 SVS FEM s.r.o. = N

---> |nitial

---> |nitial

---> |nitial

---> |ter001

---> |ter001

---> |ter001

---> [|ter001

---> |ter001, Iter002, Iter003, Iter004

---> |ter001, Iter002, Iter003, Iter004

---> |ter001, Iter002, I1ter003, Iter004, Iter008

---> |ter001, Iter002, 1ter003, Iter004, Iter005, Iter006, Iter007, Iter008
---> |ter001, Iter002, Iter003, Iter004, [ter005, Iter006, Iter007, Iter008
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Solve — Current Settings
= -

Context
solves each iteration with ) . _ .
solver current settings File Home Mamed Selection Display Selection
» setting could be
s . B copy O, Find v Distributed il
changed during e A
) > Duplicate B ) Er_'. . Solve Resource
iteration . Faste "5 Tree Cores & ~  Prediction
Outline S0lve [P
T [T T R e U RO I]. O x a ﬂ
= e X .
[ e
< BACK 0—
SOLVE
Reload E Show
</ Scope
All terations
Saolver Type
(®) Cument Settings <€ Current
() My Computer Settings
() RSM Queue
() Batch
SOLVE CLOSE

Automation FEA

]
E El‘lam-
v COOF

Analysis & Rem:

w

W v e

w7
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Solve - Batch

creates files which are necessary to solve all

iterations in another computer

steps:

« save files for batch (button “SAVE”")

* open WB project on another computer
e turnon:

+ Update whole project

« after solution is done or during solving,
M30pti can be run in “Stand-alone” mode

and solution progress can be seen

available for system:
*  Windows
e Linux

START L-shape-002

Mode
() Connected with Mechanical
(®) Stand-alone

Current Project Folder
EAM30pti-model\L_shapell_shape_

D Yen Jook it optSleng Extensons  Jobs [l
@FDInfo @ FDHep -

SSTS S Update Project | € open project (WB
B | Py jm..ﬁvm_f e S, - archlve) on another

' computer and use
Update

aaaaaaaaaaaa

EECRECEROEECED®

il

B ' External Dat
e FaD- ratures .
3 o Mechanical

¥ Auto Detect Contact On Attach

[T save Mesh Data In Separate File

v { Connect/Run Python Code Objects When Mechanical is Launched

< BACK 5=

| Reload Show
& = F—

i| SOLVE
All terations

Solver Type

() Cumert Settings

() My Computer
Stand-alone + O RSM Queus

f
Reload © Batch

Export Folder
| [FROJECT-FOLDER] w |

Batc <

h Export File Name
|[F‘HOJECT—NAME]—fnrMEIOptiHu w |

loc
SAVE CLOSE
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