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Cile kapitoly

Cilem kapitoly je dokon it pfipravy na spusténi vlastni simulace zadané ulohy.
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Uvod do kapitoly

Poté, co byly v predchazejicich kapitolach nadefinovany okrajové podminky simulace, materialové
vlastnosti a dalsi parametry simulovaného prostredi, je pred vlastnim spusténim simulace nutné
provést kontrolu téchto nastaveni. Rovnéz je zapotrebi nadefinovat, kolik jader procesoru se ma
pro vypocet pouzit. To zavisi na licencnich podminkach a také samozrejmé na parametrech daného
pocitace. Dale je treba zvolit technologii, kterou budeme simulovat. Kazda ma preddefinovanou
celou rfadu simulaénich parametrl obecné povahy, také z oblasti tepel, proudéni a napéti. V nasem
pripadeé zvolime technologii gravitacniho liti. Ve vykladu jsou diskutovana doporucena nastaveni
jednotlivych parametrd. Nasleduje kontrola dat a findlni nastaveni s findlnim spusténim vlastni

simulace.
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3 START SIMULACE

'8 PgiFI | Gravity [S Exp | File Explorer [ Part [l Gib | 8 PgiFl | # Gravity |3 Exp | File Explorer [# Part |@ Gib | _
@ x @ x |
u’J S S @ - Start Simulation
4l @ Simulation Cotrols R
@a s Prosect Drectory: Ci\errssimulace\Silabry'\pro praci_
— BF [ Stress and = Case Name: 1
@ iling ¥ Solidificatior B \Q
[ Microstructure Procast Solver Path: C:\Program Fies (x86)\ES| Group\ProCAST\2019.0
= | Maxt4)
v = Gravity Vector/Tilt
ot Direction=[0.0,-1.0,0.0] L R || Montar. |
Magnitude = 9.80 (m/sec?)
Yow [ Solidification
e — Alloy temperature = 1390.0 C
= Room temperature =300 C
1 Mold temperature = 30.0C
Filter temperature = 30.0 C A J
v *U = Heat Exchange Notes
‘I
= Volume type " il al .
S - Alloy This step will allow you to run the job.
% & ::l::ld Max(x) corresponds to the number of
= = Elurlnee:\ﬂaterial cores available on your machine not to
E{é i EN-GJS-450-10_STRESS_ZKU_MJ |.‘..I'Ie number of cores accessible by your
- GS-HPMS Green Sand - High Pressur lcense.
- Filter Low
Elling Please check your license key to know
how many cores you are authorized to
ali) run.
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3 START SIMULACE

Simulation Parameters = ? >
File Category  Unit
Pre-defined Parameters Select Pre-Defined Set v & Show String Selection
jGeneral | Thermal | Flow | Stress i . . !Sglect PrE-[}Eﬁned Set
|Parameter |Type [Walue |Value Unit | i) Unit Default
NSTEP Stop criterion : Maxn Const 50000 i
TFINAL  Stop criterion : Final T o A D000e00 = r- Centrlfuga!
TEND Core Blowing
TENDFILL  Stop criterion : Time a Const 0. 0000e+00 S8c - s .
TSTOP Stop criterion - Final T e Py = r Curv?d C_::}{wtlnuous Casting
TSTOP_PART Stop criteron : Sefecl .. 4 Gr'av!t\; F["Il’lg
INILEV Restart Step Conest 1261 Gravity Therma[
DT Iniial Timestep Const 0.0000e+00 sec 2 HPDC Filling .
DTMAXFILL  Madmum Timestep fo... Const v | 1.0000e-01 sec v sBC W Investment or Shell Casting
DTMAX Maximum Timestep Fil) w |l sae oo | Lost FG:EIF_I'I
TUNITS  Temperature resulls Const C w LPDC FJ”[I'IQ )
QUNITS Heal Flx results Units Const Wim*2 F Straight C::nnt!nuous Casting
VUNITS  Velogity results Units Const —— r T!TE'TTTIE“ C‘y‘ClII"I[.]
FUNITS  Pressure results Linits Const bar - Tilt
' advanced

Zvolim technologii — Gravity filling, pro kazdou technologii predefinované zakladni hodnoty
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GENERAL.:

Simulation Parameters @ ? X
File Category Unit
Pre-defined Parameters Gravity Filling v Show String Selection
General | Jhermal | Flow ‘ Stress | Microstructure + ‘
Parameter Type Value Value Unit [F(t) Unit
NSTEP  Stop criterion : Max.n... Const. 50000
TFINAL  Stop criterion : Final T... Const. 0.0000e+00 sec v
TENDFILL  Stop criterion : Time a... Const. 0.0000e+00 sec v
TSTOP  Stop criterion : Final T... Const. < 1.1350e+03 c .
TSTOP_PART  Stop criterion : Select ... (&
INILEV  Restart Step Const. 0
DT Initial Timestep Const. 1.0000e-03 sec
DTMAXFILL  Maximum Timestep fo... Const. v 1.0000e-01 sec ‘sec
DTMAX  Maximum Timestep Const. v(idﬁonemo ) sec sec
TUNITS Temperature resuits .. Const. c . g
QUNITS Heat Flux results Units Const. Wim"2 v
VUNITS  Velocity results Units Const. misec v
PUNITS  Pressure results Units Const. bar v
] Advanced
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GENERAL:

Pri kliknuti na parametry: v tabulce — vysvétleni daného parametru

TSTOP: Ukonceni vypoctu simulace, 10°C pod teplotou solidu /najdeme v materialové databazi,
vyplni se samo/

DTMAX: Urcuje maximalni velikost ¢asového kroku — nastaveni ukladani vypoctu, defaultni
hodnota = 1, muZzeme zménit na 0.5 = jemné&jsi nastaveni ukladani vysledku

Lze zadat Casoveé: levym na symbol ,Sipky“ pfepnu si na funkci, levym na zobrazenou ,krivku“

W

DIMAX  Maximum Timestep F(t) /v o Sec v |Sec

Semindr ¢. 9 Vlastni numerickad reseni dosazenim konvergence




I“ Vysoka Skola technicka a ekonomicka
mmm Vv Ceskych Budéjovicich

GENERAL.:

Simulation Parameters

File Category Unit

Pre-defined Parameters
General ‘ThermaIIFIow {Stress_ +

L= ]

Select Pre-Defined Set ¥ @ Show String Selection

Parameter Type Value Value Unit  |F(t)Unit | »
NSTEP  Stop criterion : Max.n... Const. 50000
TFINAL  Stop criterion : Final ... Const. 3.0000e+03 sec v
TENDFILL Stop criterion : Time ... Const. 0.0000e+00 sec v i
TSTOP  Stop criterion : Final ... Const. 0.0000e+00 c 3 - ISelected: 1 X =1815.22 ¥ = 10.9653
TSTOP_PART Stop ariterion : Select.. Gl 5!).) the timestep may be reduced only after about 55 s ~
INILEV  Restart Step Const. 1261 and thus the next timestep will still be done with DTMA
DT Initial Timestep Const. 0.0000e+00 sec = effect on the calculated results. v~
DTMAXFILL Maximum Timestep ... Const 1000001 sec dlsec |2
DTMAX Maximum Timestep F) A= sec r Asec r Select GATENODE R Apply | Cancel Close
TUNITS Temperature results ... Const. (6 v a

HBE BEX 3SR NES BARE

Edit | Curves | Markers | Functions |

Selected Curve: curve_1

X | Y I

1 0 05 $
— Il x
2 300 07 ‘£
< | z

2l 500 1

4 1500 2 |

= o c | 4

X Finish o 500 200 7800 a0 3000

Time(sec)

Selected: 1 X =631.579 Y = 11.0931
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Bimulation Parameters = ? X
I H E R M ‘ s L u file Category Unit
L Pre-defined Parameters Gravity Filling ¥ [©5how String Selection
(General || Thermal | Flow | Stress | Microstructure |+
Parameter | Type Value |‘l.l’a|u& Uit
THERMAL Thermal model activation . Const. . O (Temperature) v‘}/
TFREQ: Urcuje interval ¢asového kroku pro TFREQ Temperature result sto.. Const
, . , , , MFSPATH  Multiple solidification pa. Const. OFF w
zapis teplotnich dat do neformatovaného POROS Porosiy model actation Cont T E——
souboru V\’/S ledk MACROFS  Porosity - critical macro... Const.
) PIPEFS  Porosily - crilical piping . Const. 3.0000e-01 - ) ~
FEEDLEN Porosity - Feeding length Const 50000es00 | I-liknutim na Sipku —
. , v NIYAMA Niyama crilerion T 0.900000 moZnost piepinani, vypnuti
MACROFS: Parameter pro vypocet NIYAMA_STAR Dimensionless Niyama Const 0.000000 Ci casové definice
ma kro po rozrty. Sta novuJe meznll podlll pevné NYS_ADJUST Calibration parameter f .Cnnst. .I.ﬂﬂﬂﬂﬂﬂ
, . . GATEFEED Porosity gate feeding (p Const. OFF w
latky mezi makroporozitou a tvorbou GATENODE Porosily gate feeding n._ Const 0
mikroporéznosti. Hodnota by méla byt MOLDRIS Mold rigiiy factor (cast |Const. !10000e+00
) ) GATEFS  Porosity gate feeding s... Const. 0.950000
Nna Stave Na Mezi O d 1 . ACCORDION  MILE algonithm activation Const. no accordion v
ve s v v v HOTSPOTS  Hot spots compultation _.. Const. OFF w
PFi vybéru ADVANCED — moznost dalsi MODULE. Chuomors tematmo conet ot r
definice parametru. il T IR
BURNON  Salid fraction at critical | Const. 0.000000
BURNONT  Critical termperature val... Const. c v
?/ Advanced

Semindr ¢. 9 Vlastni numerickad reseni dosazenim konvergence




I“ Vysoka Skola technicka a ekonomicka
mmm Vv Ceskych Budéjovicich

FLOW:

Simulation Parameters | =
file Category Unit
Pre-defined Parameters Select Pre-Defined Set ~ Show String Selection
General | Thermal | Flow [Stress| + |
Parameter Type |Value |Value Unit | F(t) Unit | =
FLOW  Flow model activation Const. ON(3, switchov... f
FREESF Free surface model a... Const. ON (Rapid filing) |
FREESFOPT Free surface algorith. .. Const. Advancedl (ma...
GAS Gas model activation Const. OFF ~
VFREQ Velocity resull® stora... Const. 20
PREF Reference pressure Const. 1.0132e+05 N/m~2 v
PINLET Activation of a press... Const. OFF ~
LVSURF  Maximum fill fraction Const. 9 8000e-01
LVMASS Maximum mass of ca... Const. 0.000000 kg ~
LVMASS_PART Selectvolumes forL... [&
COURANT  Filing parameter Const. 1.0000e+02
WSHEAR Slip algorithm at mold... Const. ON (turbulent) v
C_WALLF wall Slip paraﬁter Const. v | 7.0000e-01 sec v
PFREQ Particle tracking laun... Const. 0
JUNCTION  Metal front tracking a.- Const. 15
OXIDATION  Particles sedimentati... Const. 0
TILT Tilt pouring activation Const. OFF v
Pouring Co...
1 Advanced1
Advanced2 i
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FLOW:

VFREQ: UrcCuje interval ¢asového kroku pro zapis vysledkt rychlosti a tlaku do neformatovanych
souboru.

COURANT: Ur€uje mezni hodnotu velikosti kroku. Tento parametr se pouziva pouze pro problémy s
plnénim. Pokud je COURANT nastaven na 1,0, ¢asovy krok bude upraven tak, aby tekutina
nepostupovala o vice nez jednu délku prvku. Jedna se o pomérné prisny limit velikosti casového
kroku, ale pro vyplnéni prechodnych dat ziskate nejpresnéjsi vysledky. COURANT od verze 2013 je
automaticky upraven resicem lezicim od 1,0 na uzivatelem definovanou hodnotu (ve vychozim
nastaveni 100) v zavislosti na agitaci volného povrchu. Doporucena hodnota je 100.

WALLF: se pouziva k vypoctu rychlosti volného povrchu na sténé formy (nepouziva se od volného
povrchu).

Hodnota 0,99 odpovida vétsSimu prokluzu podél stény, zatimco hodnota 0,8 bude pusobit, jako by byl
povrch formy drsnéjsi (vétsi tfeni). Doporucuje se pouzit hodnotu 0,9 pro liti do pisku.
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STRESS: MICRO:

SIMULACE: mUzZeme navazovat dalSimi vypocty, jakozto stress analyzou, micro analyzou.

Prepneme Sipkou, pro dalsi definici pridame + a vybereme.

. . ?
Simulation Parameters = : X Pre-defined Parameters Select Pre-Defined Set v Show String Selection
File Category Unit General | Thermal | Flow | Stress | Microstructure || /e
=== General [
- Parameter
Pre-defined Parameters Select Pre-Defined Set v Show String Selection — ~ Cycles E—
- : . FLOW  Flow model activation v Th | itchov...
General | Thermal | Flow I Stress | + ik
- - ) ) FREESF Free surface model a... Radiation id filing) |
Parameter Type Value Value Unit |F(t) Unit | : I -
— FREESFOPT  Free surface algorithms ¥ Flow dl(ma.. |
STRESS  Stress model activation | Const. OFF v —_ T
D GAS  Gas model activation Turbulence J
Stress results storage f.  Const. 20 VFREQ  Velocity results storag. Lost Foam
SCALC  Stress calculation frequ... IConsl_ v |5 . sec v PREF Reference pressure Core Gas 05
CRITFS  Critical solid fraction for ... ‘Cunst. 5.0000e-01 ‘ PINLET Activation of a pressu... = Stfess J
FATIGUE_DATA Fatigue indicator model | Const None v LVSURF Maimum Tl fraction 1 Microstructure 01
o Elect ti
CRACK  Cracking indicator model |Const. ON (feedbackon ... ~ LVMASS Maximum mass of ca._. AsMromagne . b)
STRAIN_OUTPUT  QOutput total strain com... |Const. OFF v LVMASS_PART Select volumes for LV... (% | CAFE -
‘ ‘ COURANT  Filing parameter Miscellaneous +02
O Advanced A o .
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Kontrola dat simulace:

@ = 11

- Start Simulation B Data Checks = ? =

Simulation Cortrols
Project Directory: C\e+rssimulace Sylaby\pro praci_ | Show by: ®Error / Warning OFError O Warning

=1

o)

Case Name: 1 ] e~ Error / Warning

Procast Solver Path: C:\Program Files («86)\ES| Gmup\PmCAsT\zma.D] B @ Model
-y CAD - Mesh association Is broken
.. Element faces of ' FORMA ' not assigned to Heat BC. Will be con

=

Number of Cores 2 Max( 4}

f\?“ﬁi 5] R | [ Mortor.
— 4

MNotes
This step will allow you to run the job.

Max(x) corresponds to the number of
cores available on your machine not to
the number of cores accessible by your
license.

Please check your license key to know
how many cores you are authorized to
run.

< >

« 3of4 i CMesh Check [ Check Close
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Spusteni simulace:

Max(| 4 )

Mumber of Cores: 2
@ =B, o] Lo |

— ® ProCAST 2

Netes:
This step will allow you to run the job.

Max(x) corresponds to the number of
cores available on your machine not to
the number of cores accessible by your
license.

Please check your license key to know

how many cores you are authorized to
run.

Work Directory: | C:\++++simulace\Sylaby\pro praci_

Case Name: 1
Select Solver
Sub Solvers
Max( 4) @ None
© Sub Solver Only = APM
 CAFE (Post)
[CJNo DataCAST C HCS
DataCAST
(] Restart Step: 0 Max. Step (0)
Save VDB

[#1  Data Checks...

LﬂJ = Start Simulation
- B ' Start Simulation %
& Sinulation Controls _ _
= Project Directory: Cv++taimulacehSisbertpro pract_ Run  |Run list | Options | Copy Templates |
,_J Case Name: 1 Case details
|_LQJ Procast Solver Path: C:\Program Files (x86)\E5| Group\ProCAS T"2015.0

_RU‘V_‘ Monitor... ‘ Close
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Spusteni simulace:

Zvolim pocet jader pro vypocet simulace, RUN.

B C\Windows\system32\cmd.exe — 0 7]

np
26 np

Na obrazovce — okno s vypoctem,
pokud stiskneme krizek = simulaci
zastavime.

Using embedded Pla \ESI Group\ProCAS .B\mpirt\pcmpi

Runtime Platform-MPI w
mpirun: IBM Platform MPI

Aot Kdyz simulace skonci, nebo je néjaky
| . problém: PRESS ANY KEY-------

Compatible Servi version Ve2.g0.00

[Mon 12/82/2819] === LAUNCH OF ProCAST SOLVER ON 1 STARTED AT 28:48:89.91
=== Number of Processes: -np 2

WARNING: No cached password or passwo
or '-cache' to provide pas
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Kontrolni otazky

Vysvétlete pojem stop kritérium.

Definujte parametr TSTOP.
Definujte parametr DTMAX.

Jaké parametry lze nastavit na karté THERMAL?

A S S

Pomoci kterého parametru se definuje velikost ¢asového kroku pro zapis vysledkud rychlosti
odlévani?

o

Kterymi dalSimi typy vypoctid Ize navazat na vypocet plnéni a tuhnuti odlitku?

7. Jakym zpUsobem se provadi aktivace modulu pro vypocet napéti?
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