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Cile kapitoly

Cilem kapitoly je pokraCovat v pripravach na spusténi vlastni simulace navrhnuté ulohy.
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Uvod do kapitoly

V druhé ze tri kapitol zameérenych na nastaveni a spusténi vlastni simulace v programu ProCAST
bude pozornost zamérena na definovani simulacnich parametrt — okrajovych podminek,
predevsim jednotlivych podminek jako jsou podminka rychlosti plnéni (VELOCITY), podminka
souvisejici s definici chovani filtru (FILTER), podminka souvisejici s prestupy tepla (HEAT). V
pripadé, Ze existuje vice forem vedle sebe, definuje se rovnéz podminka symetrie (SYMMETRY).
Konec této kapitole je pak vénovan karté materialu, kde je treba dodefinovat jejich fyzikalni
vlastnosti a napt. teplotu, tepelné kapacity, entalpie nebo napétové stavy.
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Visual — Cast 14.5

2 f) Simulacni parametry

n' =
, v S| Name | Type | Entity | Boundary Cond. | Area(Sq. mm) |
Zadané param et ry: ot 1| Velocity_1 Velocity |USER_Velocity_1 'BC_Velocity_14 695.1748
I 2 | Symmetry_1 | Symmetry | USER_Symmetry_1 | |357639.0163
T o 3 | Symmetry_2 | Symmetry | USER_Symmetry_2 | ™ 1357639.0163
- 4 | Flow Colored Path_1 | Flow Colored Path |USER_Flow Colored Path_1 | ** | 115.7042
I i Flow Colored Path_2 | Flow Colored Path . USER_Flow Colored Path_2 . b _ 114.9634
: 6 | Flow Colored Path_3 |Flow Colored Path |USER_Flow Colored Path_3 | *** 11157042
\/— l Flow Colored Path_4 | Flow Colored Path | USER_Flow Colored Path_4 | ™ | 114.9634
e 8 |Filter Heat_1 Filter Heat FILTER |h=500 _
s 9_ Heat_1 |Heat |USER_Heat_1 Air Cooling (FilmCo=10,... | 123526.1864
v %
'
405 Selection
| . Volume x| |[: Regi |
1 egion x| |# .-+
Process Condition
0
= Type : All Database | Model ~ Name |BC_Velocity 14 v ﬂ ﬂ
Reset ‘ Apply ] Close

Semindr ¢. 8 Volba typ( modell, specifikace fyzikdInich vlastnosti, definovdni okrajovych podminek




I“ Vysoka Skola technicka a ekonomicka
mmm Vv Ceskych Budéjovicich

Visual — Cast 14.5

Volba podminky: pravym do tabulky = Add = zvolim podminku pf. Rychlost plnéni, heat =
prestup tepla — pouziti. Zasyp hladiny, salani okolnich forem.... Filter heat.

SR VA S
SR Y i —

Mass Source
Momentum Source
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Add Heat -
Fluid Flow (11) | wrap Thermal (5) ,
Mechanical (5) v Temperature Fluid Flow (11) *
Grain Structure (CAFE) (3) *|  Filter Heat Mechanical (5) b
Geometrical (8) *| Volumetric Heat Grain Structure (CAFE) (3) v
Region y T
Interface (3) g : Geometrical (8) Symmetry
EMAG (4) : Interface (3) »|  Translate x(t)
Thermal (5) B EMAG (4) 4 Translate v(t)
Fluid Flow (11) » w Database Model w Name BC_ve Translate v(x)
Mechanical (5) *|  Pressure Solid/Fluid Contact
Grain Structure (CAFE) (3) » Inlet Rotation
|LS Regian Geometrical (8) > Wall Revolution
Interface (3 » Flow Colored Path i 7 = = — :
S {4)( ) o A — l't, . A s 'F1 Accordion
Database |Model ~ Name BC Velocity 1 Turbulence
Solid Transport
Inject
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Visual — Cast 14.5

- Pravym v tabulce - Add, thermal, velocity — v tabulce se objevi podminka = definice

B ' Process Condition Manager = K4 >
S |Name | Type | Entity /.| Boundary Cond. | Area(Sq. mm) |
1.| velocity_2 Velocity |
Selection

[z Volume —k‘ [+ Region I_li| Gh

Define Region

Define Region = ? >
@ -4 (ol o
Type: Circle ~
Name: Velocity_2
Radius: 15
[+ Center Pt -0.724932 525 -1.2533
Reset L Apply ‘ Close |
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Visual — Cast 14.5

- Levym kliknu na plochu vtokové jamky, zvolim si radius 18, potvrdim APPLY

B ' Process Condition Manager @ ? X

'S|Name | Type | Entity .| Boundary Cond. | Area(Sq. mm) |
1.| Velocity_2 Velocity |USER_Velocity_2 | |533.9]5 .
8 | Filter Heat_1 Filter Heat FILTER h=500

Pravym kliknu do kolonky AREA a je mozno zménit vybér plochy = Update na radius 18 = 695 Area

S |[Name | Type
1. Veloci™ * Ty sntnd
8 |Fiter | T Add
et X Delet Pravym na velocity = vypocet rychlosti plnéni
4 |Flow (©* U€€t€
AT Velocity Calculator |
6 |[Flow¢ Ladle Calculator
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Visual — Cast 14.5

B ' Velocity Calculator ? X
- Compute: Velocity
Compute:  ® Velocity OFill Time - Fill Time: Zadam rychlost plnéni —12s
Fill Time: 12 sec ) ComPUte
Area: 095.1748 mm#2
Fill Limit: | 100.00 % Velocity: | 37/4.9592 mm/sec
Velodity: 0.0000 mm)/sec
- Create BC
- Podminka se zapise v tabulce
Velocltv = Volume * Fill Limit(%4)
© 100 * Area * Fill Time
Compute Create BC Close
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Visual — Cast 14.5

B ndition M =
S |Name . Type ) Entity Boundary Cond. | Area(Sq. mm) |
1.| Velocity_2 Velocity |USER_Velocity_2 [BC Velocity 2 | 60951748 - |evvm na VElOCity
8 1Py rocess Condition Database 7 H 4
4 iof Process Condtion Datab : “| - pastelka - editovat podminku
|5 |Fly File Database Options
0[Pl vty % [Thame 166 Vetoaty_2 - pri tvorbeé rychlosti doplinit teplotu
|——— | Public| User |Model |
9 | Hes UserDa... lea 12/2/2019 ANt — ° ¥ Fi imit —
2."5:1;.%@ T plvnenl = 13:99 C, popr I.=|II |Imlt.
(S |-@ BC_Voloiy_1 nékdy neni treba zaplnit celou jamku,
1 Vel -@[BC_Velocity_2]
pouzivame 98%, zde nechame 100%

Select|

| Property [Type | Value - | Pressure Time

' Velocity mis v |l NL. |l S8C
Procef X \Va. v 0.0000e+.. | ' '
Type ¥ \Va.. v -37496e-. |

' z 'Va. v 0.0000e+. |

| FlLmit(0-1... 1.0000e+... |
1 Temperature lc o b sec
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Visual — Cast 14.5

Podminka: FILTER:

Pravym do tabulky = add = thermal = Filter Heat
- Volume = v objemech zvolim FILTER
- Vyberu, potvrdim klik na zelenou Sipku

- Pravym - boundary condition = h =500 APPLY

1.|Filter Heat_2 Filter Heat

Selection

ié Volume ik 'I Region k| [

Podminka: Flow Colored Path: pri plnéni vidime — plnéni jednotlivymi zarezy — rozdéleno barevné.
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Visual — Cast 14.5

- Panel nastroju = ,,paletka” selection = VOLUME, schovdm formu, nalitky — vidim plochy zarezu

1.| Fiter Heat_2 Fiter Heat FILTER h=500
1.| Flow Colored Path_5S Flow Colored Path | ] ===
lectiic
Volume » Region ® r I
L (ol O -
Process Condition Type: Element face b

Public |~ ¥l ™ | Name: Flow Colored Path_ I;: Elerment face - -"I

I % ‘) __ Reset | Apply | Close J

- Levym na entitu dané podminky, pastelka = element face

nation

Applications File Edit View Database Cast Workflow Tools Window Help

F_D‘} E : J @ O ’;:’ - o:-s L-L ‘i, =|§ Element ol B W Element o Ty .rﬁ ’.io flb {j}‘ =
Standard | Views ‘ Selection

- Zvolim selection continous, zvolim plochu zarezu = potvrdim, pokracuji pro zbylé zarezy

1. Flow Colored Path_5 Flow Colored Path |USER_F|0HCObrEd Path_5 | e 114 9634
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Visual — Cast 14.5

Podminka: HEAT:

- Pravym v tabulce — thermal — HEAT
- Pastelka — element face — vybér horni plochy formy, kromé vtokové jamky

- Stejny zpUsob definice plochy jako u colored flow, pomoci vybéru selection continuous, APPLY
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ﬂ Heal_2
Selection
Volume

Process Condition

[nation

Heat

Region

Public =

T

T

| Type:

| Name:

o 4

Element face

Heat_2

W

Reset

'z Element face

¥in

- Apply

Close | :UUHP
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Visual — Cast 14.5

Na tuto plochu davame definici Air Cooling = ochlazovani plochy vzduchem

- Pravym na Boundary conditions a vybrat podminku v public APPLY

ﬂ Heat_2 |Heat |USER_Heat _2 I Adiabatic i
Air Cooling (FlmCo=10, T=20C)
Heat (FilmCo=10, T=100C)
_ Heat (FilmCo=30, T=25C)
S — Heat (FilmCo=500, T=20C)
[z Volume I+ Region & d Heat (Emiss=0.9, T=20C)
Heat (HeatFlux=1000)
R T Heat Rad (FilmCo=10, E=0.8, T=20C)
_ Heat Rad (FilmCo=F(t), E=0.3, T=80C)
Type : Heat Database Public ~  Name

Heat Rad (FilmCo=F(t), E=F(t), T=80C)
Qil 160 (FilmCo=1500, T=160C)
Water Cooling (FilmCo=5000, T=15C)
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Visual — Cast 14.5

Podminka: SYMETRIE:

- Pouziti v prfipadeée vice forem vedle sebe

[_Add ]

on

plume

s Condition
Heat

Thermal (5)
Fluid Flow (11)

Mechanical (5)

Grain Structure (CAFE) (3)
Geometrical (8)

Interface (3)

EMAG (4)

Database Public w

k

r
»

") |

'

v Translate x(t)

v Translate v(t)

N Translate v(x)
Solid/Fluid Contact
Rotation
Revolution

T e

Accordion
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Visual — Cast 14.5

- Selection continuous — plochy obou bocnich ploch formy

.| Symmetry_3 Symmetry = |
Define Region = ? >
Selection
oF J (o) 4
[+ Volume k| | [; Region E| | .-
Type: Element face  w
Process Condition Name: Symmetry_3 B [eers t ey - ﬂl
Type | Symmetry Database  |[Public | sl MName
L
|| q Reset L. Apply Close |

Semindr ¢. 8 Volba typt modeld, specifikace fyzikdlnich vlastnosti, definovdni okrajovych podminek



PN Vysokd Skola technickd a ekonomicka
mmm Vv Ceskych Budéjovicich

Visual — Cast 14.5

- Pastelka, element face — zvolim plochu, potvrdim, opakuji také pro druhou stranu

S | Name | Type
1 | Symmetry_1 Symmetry
7] Symmetry_2 Symmetry
E Flow Colored Path_1 Flow Colored Path
4 | Flow Colored Path_2 Flow Colored Path L, , , . v ..
EHGW Colored Path 3 Elow Colored Path Mazani podminky, pravym kliknu na tu co nepotrebuji = delete

Flow Colored Path_4 Flow Colored Path
TT Filter Heat_1 Filter Heat
E Heat_1 Heat
[° | Velocity_2 Velocity
1.|Heat_2 Heat
1. [ Symmetry_3 Summaotng

B =+ Add
X Delete

Semindr ¢. 8 Volba typ( modell, specifikace fyzikdInich vlastnosti, definovdni okrajovych podminek



PN Vysokd Skola technickd a ekonomicka
mmm Vv Ceskych Budéjovicich

Visual — Cast 14.5

Karta materialG: chemické slozZeni, teploty liquidu, solidu, stress data...

Volume manager = a =
'S |Name | Type | Material JFill % | Initial Temp | Stress Type N
1|  VTOK Alloy EN-GJS-450-10_STRESS_ZKU... |0.00 1390.00 c v | Elasto-Plastic
2 FORMA Mold GS-HPMS Green Sand - High Pr... | 100.00 30.00 C ~ |Rigid
3| FILTER Filter Filter Low 0.00 30.00 c v | Rigid
4 JAMKA Alloy EN-GJS-450-10_STRESS_ZKU... :D.{}D 1390.00 |C ~ |Elasto-Plastic
& NALITEK Alloy EN-GJS-450-10_STRESS_ZKU... 0.00 | 1390.00 |C + | Elasto-Plastic
& ODLITEK Alloy EN-GJS-450-10_STRESS_ZKU... 0.00 1390.00 lc + | Elasto-Plastic
Material
Database |Public ~ Category Fe (Cast]~ Name {F} EN-GI5-400-1i » ﬂ_f [IList Hidden Volumes
Edit material
Mass of casting alloy: 21.790 kg Reset Apply Close
4
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Visual — Cast 14.5

Vyberu material, ktery mé zajima = public — Fe /cast/ EN-GJS-400-18/ PASTELKA

Iaterial Database ] ? e
File Datasbase Lnit
o [ SRCTTT Karta materidlu:
Seach CwnerNa_. | ESI :
X Last Modi | ssh
B85 ||| astmoa 20170402
Public, ser | Model Derscriphion | Enropean Standard EN 1563 Ductie [non Equivalent Standands USA ASTM A 536 60-40-18,;
8zl o . . 7 v ’
I ‘ Composition - Chemickeé slozeni
& EN-GIL-100 Composition Thermal  Auld Stress -
iEN-l"‘.._»JL-lSIJ Proparty alug Wby Linit
:;:Etgﬂsg & Tharmodynama: GCompatations
| Sebd Ditfusion Model Back Diffusion ” , .
| Crongrae ﬂ Thermal -tepelné vlastnosti
& EN-GIS-500-3 [ EYecpRT
@ EN-GIS-700-2 I Computs Propirties
& EN-GISA-KNCI20-2 [~ Pharsa Frachon e
& RIS SiModD Yiok Strergth ™ MPa
:::E:?w\'ﬁgﬂ L Tensde Strength =% MPa | 'd k M k . d v
i ariveadt s § . Fluid — tekutost/viskozita, prodysnost/
o High-chinmeum whita ron O CAFE Compulations.
Ehomesnt %L R Rarge(%)
o Base ]
Al 410 " v .,
As -5 S — h d p
s e tress odnoty ,stresu” napeti
c 154 -4
Ca 0-o5
Ca =10
cr o~z
Cu 029 04
Mg 0.05 405
Kic 014 -4
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Visual — Cast 14.5
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Visual — Cast 14.5

Composition| Thermal| Flyid | Stress  +/- |

Property | Type Value Value Unit | F(T) Unit
Conductivity F(T) v |l W/m-K ~ C v
2 Density Models Standard v
_____________ Density F(T) v e kg/m~3 ~ C v
Enthalpy 'FM = kJ/kg o c r
Fraction Solid F(T) v |l
Latent Heat Const.
= Liquidus-Solidus
----------- Liquidus Const.
o Solidus Const.

Teplota solidu — zaddvdm do DT stop — stop kritérium pri vypoctu simulace. 10°C pod solidem.

Materialy se daji vytvorit, je nutné znat chemické slozeni. A prekontrolovat data po vytvoreni materialu —
stres data, fluid....

Semindr ¢. 8 Volba typt modeld, specifikace fyzikdlnich vlastnosti, definovdni okrajovych podminek



Vysoka Skola technicka a ekonomicka
mmm Vv Ceskych Budéjovicich

Kontrolni otazky

Které parametry lze napriklad ovlivnit nastavenim okrajovych podminek?

Jaka podminka resi prestup tepla z formy do okolniho prostredi?
Popiste zpUsoby, jakymi lze definovat rychlost plnéni formy.
Ceho mlizeme dosahnout vybérem podminky Flow Colored Path?

K ¢emu slouzi funkce ,,DATA CHECK“?

o kA W N oE

Proc€ se do numerickych simulaci plnéni a tuhnuti zahrnuje také vliv vedlejsi formy pres
podminku symetrie?

~

Které parametry Ize nastavit na karté materialu?

8. Z jakého dlivodu hraje pri numerickych simulacich velmi vyznamnou roli viskozita materialu?
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