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Cile kapitoly
Cilem kapitoly je studenta uvést do problematiky prace v ¢asti SW ProCast zvané Visual Mesh, kde

dochazi k importu a editaci plivodnich CAD soubor( predstavujicich usporadani lici soustavy,
kterou chceme pomoci SW ProCast simulovat.
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Uvod do kapitoly

Je zapotrebi si uvéedomit rozdil mezi béznymi CAD soubory, které obsahuji matematicky definované
geometrické prvky sestavené do objektU, pripadné vyssich celkl (sestav), a geometriemi, které je
nutné vytvorit, aby mohl probihat vlastni vypocet simulace. Obecng, jak jiz bylo zminéno vyse,
programy pro numerickou simulaci resi slozité soustavy rovnic definujicich zmeény vlastnosti
daného systému. Protoze se vlastnosti celku ve svych elementarnich rozmérech zakoniteé lisi a
tfeba i v Case meéni, napf. postupné plnéni dutiny formy tekutou slitinou z urCitého mista, je nutné
si v CAD systému vytvorenou geometrii pripravit pro potreby daného vypoctového prostredi, zde
resicu (solver() programu ProCast. Z pohledu geometrie je tedy cilem zdkladni CAD model vyplnit
3D siti sestavenou z takovych jednotlivych blokd/bunék/element(l, aby bylo mozné provést vlastni
vypocet dané ulohy. Velmi zjednodusSené receno, soustava rovnic popisujicich vlastnosti celku je
pak pocitana postupné v jednotlivych 3D elementech, které pak vliv vysledné zmeény téchto
vlastnosti prenaseji na okolni elementy a na konci vypoctu dojde k ziskani vysledku pro celou
simulovanou geometrickou oblast.

Semindr ¢. 4 Vybér konkrétni ulohy, jeji definovani a zahdjeni tvorby geometrie v CAD prostredi



PN Vysokd Skola technickd a ekonomicka
mmm Vv Ceskych Budéjovicich

Uvod do kapitoly

Nyni Vam bude zadana konkrétni uloha. Obdrzite datové soubory se zakladni geometrii lici sestavy,
se kterou budete dale pracovat v pribéhu celého semestru pod vedenim vyucujiciho.

Nasledujici vyklad i vyklad dalsSich dvou kapitol je vénovan pravé zpracovavani pivodni geometrie z
importovanych CAD modell na geometrii obsahujici pro dané simula¢ni prostredi akceptovatelnou
3D sit.
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Visual — Mesh (cast)

v'pred nac¢tenim souboru, ¢i tvorbou nového projektu: Otevrit Tools — CAD Options: deaktivovat
Across Parts — slucuje plochy /fialova hrana ve vizualizaci/

" Visual-Mesh 145 - Home Page

Applications File Edit View Geometry 2D Mesh 3DMesh Workflow Tools Window Help

3 . . Y

EB &S

90° — 1B0°
X ; s0® ¥ | B

Views

By ¥

Standard ||

Select

Tools | Window Help

Macro

" Measure

CAD Options

Volume Options

E’ Post Editor

F4

»

Wy Section Cut
Volume Cut
Clip Plane

~— Annotation

Transform
Change/Convert Length Units

ff] Geometric Medulus
¥ Compute Thickness

Advanced

Shift + F4

CAD Options ? li
Tolerance Scheme CAD Import Options
(® Auto Detect Based on Model Size Remove Failed Geometric Entities
O Target Model Size Remove Blank Geometric Entities
=) s Clean Self Intersecting Surfaces
' ' ' ) I [C] remove Points and Curves
0.1 0.328 3.937 100 1000
Retain Small Strips (Slivers
El I (Slivers)
Auto detect tolerance scheme: Tolerance
decided based on CAD entity size D Scale Geometric Entities to mm W
Topology
Stitch Surfaces  (® Auto Detect Stitch Tol.
CAD Display Schemes [ AcrossParts (O stitch Tol. : | 0.5
=D & Create Parts Based On
' ' @ Levels
High Medium High
Performance Accuracy O colors
O surface Connectivity
s Shads tities
Re Shade CAD Entities | O One Part for All Entities
Close

Semindr ¢. 4 Vybér konkrétni ulohy, jeji definovani a zahdjeni tvorby geometrie v CAD prostredi



PN Vysokd Skola technickd a ekonomicka

W Vv

Ceskych Budéjovicich

Visual — Mesh (cast)

v'naéteni geometrie: novy projekt, vybrani projektu ze soubord CAD data - igs
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Visual — Mesh (cast)

v'pro nacéteni vsech objema, v panel( nastroji zaskrtnout EE; ,aby byla moZznost slucovat
plochy, délat assembly

v'na levé strané ,,Pracovni STROM“: najdeme CAD, Objemy, Party, 2D a 3D sit...
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Visual — Mesh (cast
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Visual — Mesh (cast)

Panel nastroju:

Visual-Mesh 14.5 - 899_1600_SIMULACE 1 t

Applications File Edt View Geometry 2D Mesh 31D Mesh Workflow Tools Window Help

[ kv Isometric View Ctrl + 1
'L Top View Ctrl + 2
lTJz Front View Ctrl + 3
| T« Left-Side View Ctrl + 4
| I Bottom View Ctrl + 5
?-'r Rear View Ctrl + 6
«J Right-Side View Ctrl + 7

Semindr ¢. 4 Vybér konkrétni ulohy, jeji definovdni a zahdjeni tvorby geometrie v CAD prostredi




I“ Vysoka Skola technicka a ekonomicka
mmm Vv Ceskych Budéjovicich

Visual — Mesh (cast)

Rotace Zoom Posuv

Klavesové zkratky, KLIK KLIK

posuv mysi

Drzet pravé tlacitko

Klavesove zkratky: » LEIFIOSSLBL B
* Panel nastroju: Views Views

* “7” —vytvorit ,,zoom box”

* “f” — posadit model do obrazovky

» “c” —vycentrovat model, dle polohy kurzoru

» “g” —ukazat vybrané

* “h” —schovat vybrané

e “k” —schovat odvvbranée
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Visual — Mesh (cast)

Panel nastroji - SELECTION:

Visual-Mesh 14.5 - B99_1600_SIMULACE 1 t
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Visual — Mesh (cast)

Dalsi vybér: Kliknéte levym tlacitkem mysi

» Vétsi oblast: levym drzenim mysi pretdhnéte pole

Vybrané entity jsou zluté

ZrusSit vybér: SHIFT + levé tlacitko mysi
»Vicenasobné zruseni vybéru: Shift + drzeni levé mysi pro pretazeni pole
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Visual — Mesh (cast)

MozZnost vybéru pomoci ,,select contiguous*

— ——— = =T — » Vybrat Advanced Selection
urface v y W urface | |V |37 =
Seectar » Zaskrtnou Stop At non Manifold (T-
Advanced Selection ? (&) SeCtlonS)
Conmiguous Selection » Vybrat thel-vybér plochy

kontinualn¢, zastavi se podle

Stop At Non Manifold (T-Sections) , ,
zvoleného uhlu

Adjacent Selection
[] within Part Boundary
[[] Consider Hidden Entities
All Attached | Column || Sheet | Flip
[] shrink selection to top Close
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Visual — Mesh (cast)

(12

Vybér: levym tlacitkem mysSi vybereme ikonu Switch rectangle selection between fully inside....
5 |t o [B-o BB & o =

bW b W

Switch rectangle selection between fully inside and inside + crossing

Obé kostky oznacené: tazenim vybeéru zvoli vSechny plochy

Jedna kostka odznacena: tazenim vybéru voli predni plochy
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Visual — Mesh (cast)

Pravym tlaCitkem mysi: dal$i moZnost vybéru, zobrazeni — celé sestavy, uloZeni ....

4 Select Contiguous
v#+ Select Adjacent
(5] Find Node Ctrl + F

Properties... o R Selection
3 Select Al Ctrl + A
& View » ‘:'.L- Select All Visible Shift + A % e
%6 Tools » | ixs Polygon Select
| €23 Deselect all Ctrl+ D
5 Reverse Selection Ctrl + R

>

3 @ Show All
» |3 Hide UnSelected

Gg Neighbour+
% Neighbour++

Q@ Fit

C@ Save Views

5

Ostatni popis panelu ndstrojd v pribéhu tvorby simulace.
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Visual — Mesh (cast)

Oprava geometrie KontrOIa geometrie:
2D Mesh 3D Mesh Workflow Tg
= spodni panel Visual — Mesh 14.5
Detection
Auto Correct Al - v pribéhu simulace, zobrazi informace
Navigation And Correction o uklddani souboru, kontrole CAD,
Next Auto Correct \r,_e Oétu Obemlo]
Add To Collector [} Select Problem p p J .......
Diﬂay . v v v 7
™ AlProblems | Current Problem Only | - informace rozdeleny barevné — Cervené
Adjacent Surfaces | | Entre volume | poznamky signalizuji problém
(¥) Advanced Options x| Tselected entiies deleted g
¥ %é 7 existing volume(s) were updated
Undo = Model has only CAD entities (no mesh). Volumes are computed based on CAD
S Approximate no. of problems identified in all active parts = 1
Undo Al Close mha 3 :
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Visual — Mesh (cast)

= A Advanced Options
Split Surfaces . v
e ® Easy Spit O Adv Soit Auto Correct: oprava mensich
Check | Auto Correct All | Surfaces Split Surfaces l prO ble mdu
Navigation And Correction "2, Curves [4] Curve By Points Add To Collector: ulozeni ,,chyb”
Next “ | Surface Creation do stromu — nasledna detekce a
Create Surface [¥] Flat Transition v v v/
I I [% Select Problem S Aot ra oo | moznost opravy ,rucne
Display Manual Correction
[ ] All Problems CuTentProbIempv/ T | 1) ADVANCED OPTIONS
Adjacent Surfaces ] ife Volume | L3 Delete Surfaces L3 Replace Vertex 2) Ge?mEtry Utilities /panel
l+ Delete Edges [ stitch Edges nastroj U/
L} Collapse Edges Q Trim Surface
Undo
Undo
Lindo A% | Close Undoall | Close
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Visual — Mesh (cast)

Oprava geometrie: tvorba plochy

Flat: tvorba plochy ,,rovinné“ Cervena kfivka — problém v geometrii
LNCIVR N =l slf: [ProcasT ¥ - zvolim ¢im plochu vytvorim: kfivky, body
Geomeny e NLeRRO) - vyberu vsechny kfivky potvrdim prostfednim
Flat (Planar ? (4] ;s
- zobrazeni nahledu plochy
& - znovu potvrdim — plocha se vytvori
l3 Curve O Define Plane
Surface Only v
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Visual — Mesh (cast)

Blend: tvorba tvarové slozité plochy

'.| Al ', jProC-"-.ST v: 2 B @ 5F -

i M Cast
Blend |Create surface by defining a patch with multiple cun.resll -

_—

Select : "2, curves
Options = JIdIILKNC Z2UuNIdcclll Tidliicuu
Open-ended Curve: Close with morph curve
Trim Curve ]
Qutput
Surface Only v
[3 Part -
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Visual — Mesh (cast)

Cervend kfivka — ukazuje problém v geometrii

Vyberu dvé krivky — tvorba plochy dle spojnic mezi koncovymi body.

Vyberu zbylé dvé krivky, , bland” kopiruje realné povrch geometrie.
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Visual — Mesh (cast)

Po opraveé geometrie, tvorba Assembly, Intersekci. Prepocitavani objemu.

Geometry | 2D Mesh 3D Mesh Geometry 2D Mesh 3D Mesh | Geometry | 2D Mesh 3D Mesh

Cleanup Cleanup Cleanup
@( Repair @ Repair I@ Repair
% Intersection (Boolean) % Intersection (Boolean)
@ Assembly (Stitch Volumes) @ Assembly (Stitch Volumes)

Basic Shapes Basic Shapes Basic Shapes
(2 Compute Volume Compute Volume B | Compute Volume
Volume Element Size Manager Volume Element Size Manager Volume Element Size Manager
Periodic Condition Periodic Condition Periodic Condition
Curve Curve Curve
Surface Surface Surface
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Visual — Mesh (cast)

Assembly
- Zalozka geometrie

Geometry | 2D Mesh 3D Mesh W - Vybér assembly — tvorba priichodu v misté

Cleanup styku ploch mezi jednotlivymi objemy,
[& Repair ot vyt v C ey
@ |ntersection (Boolean) dulezité pro dalsi .def|n|C| prestupu tepla
i | Assembly (Stitch Volumes) | - Kontrola geometrie

e sy " - Spodni lista, informuje o detekci overlapu
&2 Compute Volume i obi v

Volume Element Size Manager mezi objemy v sestave

Periodic Condition - Zobrazvem assembly — modré hrany v celé

sestave
Curve > . o
Surface > - Next — ukaze konkrétni assembly —

doporuceni délat assembly postupné,
prostfednim tlacitkem potvrdim,
zassemblovdné = rGzZova hrana
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Visual — Mesh (cast

Assembly ? [
Detection
GapTol: | 0.5
Undo All Assemble All
Navigation And Correction g 1 overlapping face set(s) identified with the current topologies e
Prev Assemble m « »
Ignore Problem L Select Problem
Add to Collector Undo Correction
Display
[~ All Problems Current Overlap Zone
Adjacent Surfaces Entire Volume
Volume 1 Volume 2

v Advanced Options
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Visual — Mesh (cast)
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Visual — Mesh (cast)

Leva strana neni plocha mezi objemy = jeden objem , prava strana je assembly — tvorba dvou
objemU. Objemy ProCAST detekuje také riznymi barvami. V pripadé potfeby dvou objem
vytvorte mezi jejich napojenim plochu, detekujte assemly a prepocist objemy ve stromé.

- Na obr vidime prekryvajici se plochy

- Urcime jestli je treba dodélat Ci
vymazat, v tomto pripadé vymazat -
oznacime plochu -delete

-V pripadé dotvoreni pouzijeme
bland
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Visual — Mesh (cast)

~ Advanced Options

Modify Auto-Detected Inputs

Auto Detect

Overlap Surfaces

Surfaces Connected

- Je-li treba dopojit assembly rucné,
otevieme Advanced Options - Contour
curves: pomoci kfivek, ¢i bod doplnime, v
pripadé dopojeni, modra hrana potvrdime
prostfrednim tlacitkem (koleckem)

Contour Curves

Contour ¥ Curves

Contour 2 Split Contour

Split Surfaces

Deletable Surfaces

Surfaces

Assembly Options

Retain-Surfaces-Of-Voll | «

Close |
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Visual — Mesh (cast)

Intersection

Druhym zpUsobem napojeni objemd: Intersection, najdeme v zaloZce geometrie, stejné jako
assembly. ProCAST detekuje oblasti v misté protnuti dvou objemd.

Geometry '_ 2D Mesh 3D Mesh

Cleanup
[& Repair

¥ Intersection (Boolean)

@ Assembly (Stitch Volumes)
Basic Shapes

2 Compute Volume
Volume Element Size Manager

Periodic Condition

Curve
Surface
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Visual — Mesh (cast)

&
Detection - Intersection
Check
- Check
Undo Al || Intersect Al - Next — zobrazi se intersection v cele sestavé,
L T T T T postupny next potrvzuji jednotlivé oblasti — rliZova
prev || New || ntersect hrana intersection hotova
Ignore Problem Lt Select Problem
Add to Collector_| | Undo Corectio Jde pouizit Intersect All, stejné jako u Assembly, ale
L musime si byt jisti, Ze je detekce spravna, potom
™ All Problems Current Intxn. Zone o v,
muzeme pouzit.
Adjacent Surfaces Entire Volume
Volume 1 Volume 2

v Advanced Options
Close |
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Kontrolni otazky

1. Uvedte, jaké kroky je treba dodrzet pri nacitani geometrie do preprocesoru Visual-Mesh.
2. Popiste dostupné moznosti zobrazeni geometrie (Views) v programu Visual-Mesh.
3. Je mozné v prostredi Visual-Mesh volit vybér konkrétnich entit (napr. plocha, soucast apod.)?

Pokud ano, vysvétlete, jakym zplsobem.

Z jakého duvodu se po nacteni provadi kontrola geometrie?

Poskytuje prostredi Visual-Mesh moznost automatické opravy geometrie?
Popiste zpUsob tvorby tvarové slozité plochy pomoci funkce Blend.

Charakterizujte zpUsoby napojeni objem( v prostredi Visual-Mesh.

© N o v &

Vysvetlete princip funkce Assembly.

SemindF ¢ 3 Uvod do moZnosti vyuZiti metod numerickych simulaci k liti kovi a slitin



