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)I"" Introduccion

NS

« Sanidad de la pieza
« Propiedades fisicas y materiales realistas
» Prediccion precisa del defecto

» Microestructura, estructura de granoy - =
prediccion de propiedades mecanicas

o‘% oResidual stress &
2 W Y oimensional contro
Investment 3
Casting

 Control dimensional Objetivo
« Seguimiento continuo de las tensiones, '
porglo tanto, de la distorsion final 4 Ayudar a nuestros clients a ent_regar
- Anadlisis sencillo con link a GOM Componentes de alta calidad

 Flexibilidad de proceso

« Soportado para un amplio rango de
procesos de fundicion, asi como un
modelado detallado de cualquier parte del
proceso




)I"" Introduccion
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« Comprobaciones tempranas de la
moldeabilidad c

« Co-Design que apoya la evaluacion de
riesgos desde el principio

 Correccion proactiva de los riesgos Objet|_vo
posteriores Ayudar a nuestros clientes a entregar
» Prediccion anticipada de defectos Componentes de alta_ Calidad
« Cadena de procesos virtual reduciendo el coste de time-to-
» Tiempos de respuesta mas rapidos market

para el usuario y la simulacion

* Flujos de trabajo dedicados a los
procesos de fundicion

« (DMP) Escalado en nucleos
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ProCAST 2024.0 o
« Contenido del paquete 00

ProCAST &

ESI-Player QuikCAST
7.0 Solvers
2024.0

Datalab
2023.5
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ProCAST 2024

* Requisitos minimos de HW
 lgual que VE2023

e Plataformas validadas
 Windows 10
 Windows 11
* Linux RH8.6

« Requisitos de instalacion

/i Visual Environment

e Plataforma no calificadas
 Linux RH9.x

8
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Geometria y malla [Visual Mesh Cast]}

¢ Qué hay de nuevo en ESI ProCAST 2024.0?

10
rved.
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CAD Import

» Ultimos formatos disponibles

VE2023.0 VE2024.0
(Windows Only)

* Actualizaciones

Pro/E 16-Creo 9.0 16-Creo 10.0
2 CATIA VS RE8 to 6R2022 RE8 to 6R2024
3 PARASOLID 9.0 to 35.0.149 9.0 to 36.0.169
4 UG 11 to NX2206 11 to NX 2306
5 ACIS R1 to 2023 1.0 Rl to 2024 1.0
6 Solid Edge V18 to 5E2023 V18 to 5E2024
7 SolidWorks 98 to 2023 98 to 2024
8 Inventor V6 to V2023 V6 to V2024
9 AutoCAD 2.5to 2023 2.5 to 2024
10 XCGM R2012 - 2022 1.0 R2012 - 2024 1.0

11
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Deteccion de contornos

« Ensamblaje de multiples volumenes

« Cambiado de forma predeterminada a «Edge traversal» para una
mayor robustez

Azzembly [ 7 >
Detection
GapTaol: | 0.5 Chedk
Method: Edge Traversal W
Undo Al | Assemble Al

Mavigation And Correction

Prew | Mext | Assemble |
l.# Ignore Problem L. Select Problem 2023.0 - Boundary Method 2024.0 — Edge Traversal Method
Add to Collectaor | Undo Correction |
DISJ,:I'IE}' . . . . 7 « o 7
I Alproiens [_curentoverapzone| * Rendimiento mejorado en la deteccién de superposicion
AdjacentSurfaces | | Entie Volme | * Deteccidn de fallos mejorada (cambio automatico al limite)
vome1 || voume2 | * Deteccion de contornos general mejorada

=3E-E?Advanced Options

Close |

12
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Cascara o

 Actualizaciones del factor de gravedad gravedad

* El impacto de la gravedad sobre la cdscara se toma a travésde un
factor
* Interfaz de usuario mejorada
* Publico (no protegido por una variable de entorno)

Gravity Factor Definition X

z | Gravity Factor
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General

* La visualizacion de los puntos se ha hecho mas elegante con
marcadores redondeados reducidos.

_7__,___,__*__ _._F,TJ e *
! | | |

l |

1 L _- 0 —

Previous version VE 2024.0

14
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Modelo & Solvers/Motor [Visual Cast ,Solvers]

¢ Qué hay de nuevo en ESI ProCAST 20247?
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Datacast: Transmision de datos
« Renumeracion optimizada B3 St Simuiation @ | ¢ x
Run Run list | Options |CopyTempIates]
Solver options
5 ProcasT
« Datacast renumeracion C\Working|2024.0\i
« Se ha implementado una renumeracion de nodos oocamopton: | Dleportad
. Option 1: I:l [] Detach COINC edges
mejorada Option 2: |:|
* Reduccidn del almacenamiento en caché para el solver } I
Host File: E
» Lo que con lleva una reduccion en los tiempos para el solver e ee— —
(hasta un 20% (solver de flujo VOF) segun los casos/Physics/OS)
25% 20.9%
15% 10.9%
f’?%
-15% Test done on several Casting process cases B Speedup
. 2 iz

» Deshabilitado con-noopt -renumber en la opcion Datacast (Esquema de renumeracion anterior)

Copyright © ESI Group, 2024. All rights reserved.
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Manejo de subcarpetas

* Definicidon del modelo

* Ahora se puede crear una subcarpeta

de un nivel para:
 Condiciones de contorno

« Condiciones del proceso
« Maquina HPDC

=] New Ctrl+N
T Mew Folder

Yo Cut Ctrl+X
E@ Copy Ctrl+C
[ Paste Ctrl+V
X Delete Del

Haga clic con el botdén
derecho para habilitar
la creacién de una
nueva carpeta

Process Condition Database

File Database Options

All

File Database

Interface HTC Database

Options

Al

Public | User

E-ia Al
B Heat

iy Temperature

(@b Enclosure Radiation
(e Volumetric Heat
-{ir Volume Flow Rate
-{ i Velocity

i Pressure

~{ Inlet Pressure
- Inlet

i Turbulence

- Solid Transport
i Inject

--{ar Mass Source

-{ilr Momentum Source
e Displacement
~{g Pin Squeeze Node
g Pin Squeeze Suface
-{a Point Load

--{g Distibuted Point Load
-{ilr Suface Traction
~{ Volume Nucleation
(@b Surface Nucleation
-{ir Point Nucleation

- {gb Translate x{)

Public | User

& B Al

- L]

El-{@ Standard

B Standard_Alloy

i b Inteface_Standand_1

i i Inteface_Standard_2

BEl-{a@ MonStandard_Alloy
‘ Interf; 5

»

oo oot GIl=

ProCAST,
QuikCAS

HPDC Machine Database

File Database Options

All

Public |User |Model ]

Bl Al
Bl Machine
B-{a@ Used_Machines

; & DE_Machine_2
B-{a@ Mew Machines




Materiales de base de datos publica

e Actualizacion

« Maqguina HPDC: Frech/

* Machos inorganicos

Material Database

File Datsbase Unit

Public [ User | Model

Al v Name Inorganic_Core (Drying)
Search Owner Name | ESI
Last Modfied By |ESI
Last Modfied | 2023-04-06
Description Zetakem Cordis Sand - Pemneability measured at 100°C:Data from

4

talpresse/Maico/Agrati/Buhler/Idra

Miaterial Database
File Datsbase Unit
]

Search

Public | User | Moce |

- Al \Composition| Thermal | Fluid | +/-
@A)
el Propety. Value Vaue Unt
@ Fe (Cast on) (15) Themodynamic Computations
@ Fe (Steel) (24) ‘Solid Difusion Mode! Scheil v
: mﬂ(g Density Model ESI(Defaut) v
i

T Computation Engine Legacy 2020 v
@ Co ) Compute Properties
& 20 ) B Growth Kinetics
@ Permanent Mold (9)
@ il 5 Growth Kinclics Law Parabolic v
@ Sand (39) [ CAFE Computations
@ Core (5) Bemert “ACompostion Range(?)

@) CBUMS-C Chemicaly Bonded Ursthane = 3
@ Wap (3)
G Insuiztion Slesves (8)
@ Exathemic Skeeves (27)
@ Fiter (23)
@ Others (16)

< »
Reset | Seve | Close ]

» Otros materiales: GENIA169 (750),
Pt 103,PbCa, Pt 105

B N2

B Insulation Seeves (8)
- Excthemc Sieves 27)
B G Fber 23)

- Othen (16)

@ Fom

4 Plaster

- Plast Comert.

-4 Bocks
- Ties
) GENATES_(SD)
@ P_103
PeCa

-8 RIS

Mame
Ouner Name

[ horgarec _Care (Do)
=]

(=]

*

Lt ocked By
Last Modfied

Esi

Descrpton

20230416
‘Zetakem Cords Sand - Pemneablity measured 2 100°C.Data from material characteszation

b

(Composition] Thermal

| Fid | 4 |
| value

[ Value Ut

Thermodynamic Computations.

<

ermsty Moo

Computation Engne

ESIDedout)
Logazy 2020

Compute Propeiies

Paraboc

[ “Compostion

Hene

HPDC Machine Database

File Database Options

=

Public | User | Model

=@ Al
El-{@ Machine

H--{ge Maico
(b Agrati
- Buhler
H--{ar IDRA

(R )

oup, 2024. All rights reserved.
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Temperature[C]
Min = 786.538818 at Node 89575
Max = 1373.187256 at Node 101574

Extract/Mapping

1334.077
° M eJ oras 1294.968

1255.858
1216.748

 Se da mas informacion f o

« Método (Extract/Mapp) o

* Nombre del caso j—

942.978

° Ste p 903.869

864.759

825.649
 Campos [ Resumen del modelo

Model Summary ? %
Entity | Attributes
- Model Units Geometry mm Mass = Time sec Temperature - C
B Volume Manager [« ? X Nodes{ 250802 )
Solid Hements( 11337...
5L |Mame | Type | Material _|Fill %,_—"{Tritial Temp |Stress Type  ICAFE /| REETRET) -
osure joml
1 Mold_1 Mold REFRACTORY _Fused_Silica 100.00~— d: Extract; Case: EMA_ngv_filingStressg unf; Step: 1000; Fields: Themal Gravity T 000 0.00 Tik Aois Pt 0.0000 0.000. |Tit Ads PL2 00000 0.0000
2 Alloy_1 Alloy Ni_Inconel_732 0.00 1485.00 |C W | Blasto-Plastic | ON v | Calculation Zone( 1)
Box_1 Box Min_- 3028050 -148... | Box Max.- 1781830 155
Volumes( 3)
Mold( 1) DE: Model Materia REFRACTORY_.. |fil % 1000000 Intia] Ter® - [ Method: Exract; Case: EMA_ngv{ ot Step: 1000; Fields: Themal Flow
Aloy( 1) DE: Model Materia Niinconel_782 | Fil % 0.0000 Intial Temp Stress Type . Blasto-Plastic
Core( 1) DB Model Materia REFRACTORY_. |fil % 1000000 niial Temp - EXT [Shes Type—Rge
Interface HTC( 3 )
Alloy=>Core( 1) DE- Model nferface Con__ INTERFACE 2| Type COINC
Material Alloy=>oid( 1) DE- Model Inferface Con__ INTERFACE_1 | Type COINC
Mold=>Core( 1) DE- Model nferface Con__ INTERFACE 3| Type COINC
Database |M0del W | Category |Un50rtec w | Mame |{T} REFRACTORY % ||+ ,| [ List Hidden Volumes Process Conditions( 6 )
Themal(3)
Heat _1 DE- Model Frocess Condi._Heat_1 Type Heat Region USER_Heat_1_. |Area 1651104477
) - Heat 2 DE- Model Process Condi._Heat_2 Type Heat Region USER_Heat 2_. |Area 512372139
Mass of casting alloy: 53.891kg Reset Apply Close | Enclosure Radiation_1 | DB Model Process Condi... Endlosure Radiati | Type Enclosure Radiati.. | Region USER_Enclosure | Area 2083735 4353
| Fuid flow( 1)
Vol u m e M a n a g e r- Velocity_1 DB Model Frocess Condi... Velocty_1 Type Velociy Region Velocty_1_Region | Area 6021163
Grain Structure (CAFEX 2)
Volume Nucleation_1 | DB- Model Frocess Condi.. BC_Volume Hul. | Type Volume Nucleation | Region Area 0.0000
Suface Nucleation 1| DB: Modsl Process Condi_BC_Surface Nudl.. | Type Suface Hucleation | Region - Area 0.0000
Simulation Parameters | THERMAL: 1 FLOW 3 STRESS 1
Data Checks Stetus - Done Eror: 1 Waming - 1
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Axisymmetric Models

« Mapping on Sectors
« Se ha mejorado el mapeo en Modelos axisimetricos

« Ahora permite todos los escenarios, incluso desde
un modelo de 360°
» Restriccion: el eje de rotacion debe coincidir

perature [C]
1483.09
1480.35
I 1477.62 ~ 1483.094
1AT888 1480.355
1111111 1477.616
9.40 1474.877
1466.66 .. 1472139
1463.92 . 1469.400
461.18 1466.661
1::3‘;‘: 1463.922
: 1461.184
us2er 1458.045 Temperatura de la carcasa
e 1455.706
| 1452.967 mapeada de un modelo
442.0 1450.229
o o
e de 23° a un modelo de 71
1442.012

20
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ProCAST
QuikCAS

Visual Cast

* Actualizaciones =

» Actualizacion de unidades: T
* Presion (Vent/Inlet pressure...) = bar (en lugar de N/m2)
« Traslacion X(t) ahora también en horas
- = s — — ——

~{r Enclosure Radiation
{a Volumetnic Heat
@ Volume Flow Rate

~{il Enclosure Radiation
{a Volumetric Heat

@ Volume Fow Rate x
. ; = e Velocity
‘: ‘P’:Z:?r’e Property Type Value Time i Pressure ;’“":‘: = - L ﬁg |
Translation Vector [rom v| B b v @ Inlet Pressure ranslation Vector mm hr v
@ Il Pressure
~{ar Inlet X Value w10 [sec
G Ikt X Value V10 £ F =
e Vit Y Valus v
@ Vert ¥ Value v
it @ Tubulence z Value 3
@ Tubulence Z Ty = =
~{@ Sold Transport = G Sokd Transpot State Details
010 Transpo State Details il Injoct
@ Inject Stat Time sec v
@ Mass Source ST sec v - Mass Source =
. End Time @ Momentum Source me
& Momentum Source 12 P

{& Displacement
@ Pin Squeeze Node
-4 Pin Squesze Suface

~~{@r Fin Squeeze Node
i@ Pin Squeeze Suface

i@ Point Load
{a Point Load
- Digtributed Point Load
@ Distributed Point Load i Suface Traction

~{@ Surface Traction
{a Volume Nucleation
@ Surface Nucleation
@ Point Nucleation

@ Volume Nuceation
-~{i@r Suface Nuckeation
-~{@@r Foint Nuceation
i Trarslate xt)

.g e B (@ {Heat_Vacuum |

& BC_Translate xfi)_ towig) BC_Translate xit)_"
-4 Translate vt} - i Translate vf)

i Translate vix)
i Translate vix) 13 T L
& Rotation b/ < B
< >
Reet | sae | cose Reset | save | cse
s

Copyright © ESI Group, 2024. All rights reserved.



Datalab

« Migracion

« Mineset se ha eliminado

« Se ha introducido un enlace a Datalab
* Instalacion independiente (en paquete)

EEEEEE

-

Results

Working Directory * C\Workingunvestment_Tnermal
\Optimization_Example
Launching Dale - 2017/08/21-11h38m30s

Optimization Listing

= | Displays file listing ot which described
& all the calculation points

Table of Runs

Displays the table of runs which described
the values used for all the parameters,
2nd highlight in graen colous the best run

Best Results

Displays the best run which described
the best values used for all the
PArameters o find the Bestresult

Optimization Plots

Oizpioys the curves calculated by PamOgt

Process Analysis

Analyse the result data in Datalat

ProCAST
QuikCAS

raen

[t

e

rsnnire Brminny

i®

Comegtons

[t

* Sin costo de licencia adicional
» Variable de entorno DATALAB INSTALL FOLDER para definir la ruta de Datalab

PyTTgTIT

COT OTUU,;, CUST

Investment Case v Data  Explore . L.
= — MACROFS x Heat Emissivi x
v 7 Columns 72 Rows Vv Suggestions Heat Film Heat Enclosure  Shell Temp, Casting MACROFS  Porosity t}’
Name Type Possible cutliers found in 6 columns el il 200 lincista Tesp. a7 0s
Heat Fim coeff. number & !
Heat Emissivity PO 10 08 09 1,000 1,620 07 134146 ) }
Enclosure Emissivity number v Data Transformations. S 06 08 900 1,750 075 1.28264 | {
Shell Temp 3 e 30 08 0.99 1,100 1,450 06 965219 41
Casting Temp. e i ®  addcoumn 30 06 08 1,100 1,450 06 968371
s © s e =
Potoshy humbes i 30 08 08 900 1,750 06 455979
fal  BnCoumnis 5 08 0.8 900 1,450 06 4.9565
5 06 099 1,100 1,750 075 115997
s 08 084973 105298 170964 0739828 123704
S 0746552 0950329 947022  1,550.36 0739828 128512 \
S AoplyModel 1625 0746552 0849671 105298 155036 0660172 266855
1625 0786638 0950320 947022 170964 0739828 129844 /
53147 08 099 900 1750 075 128258 R 4
v Select&Fier © 0 08 08 1,100 1,750 075 1.12868 /
Highiight | Filer 236195 0748956 0.8 1100 167343 07nM7 113727 | .
Selected: nothing 30 08 08475  1,048.96 175 0711717 12084 . s ‘ 0 i 22
236195 074895 08475  1,048.96 1,75 0711717 120848 o Il ights reserved.
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QuikCAS

Visual Cast

* Actualizaciones

« Se han mejorado las prestaciones para el manejo de modelos «grandes»:

« Apertura del gestor de volumen +200% mas rapida
» Definicion de materiales desde el gestor de volumenes +100% mas rapido
 Definicion de materiales a partir de condiciones de proceso +650% mas rapldo

Procedur: r 2024.0 | Im| rwementl

 Definicion de canales de enfriamiento +400% mas rapida

oooooooooooooooooooo
Selecting volume

eeeeeeee

Selecting interface

* Teaching & Training (T&T) version e
 El limite de nodos para el uso de ProCAST se ha cambiado de 50K a 300K
 Ellimite no se ha cambiado para QuikCAST: 1 M de elementos .,

Copyright © ESI Group, 2024. All rights reserved.




ProCAST
f‘ QuikCAS
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Base de datos de materiales

e Cdalculos termodinamicos

« Se ha integrado la nueva biblioteca del ICME 2023
 Permite la eleccidon del solver de calculo

Property |Value | Value Unit
& Thermodynamic Computations {
--------- Solid Diffusion Model Lever v
- Density Model ESI(Default) ¥
Computation Engine Legacy 2020 v
- Phase Fraction :gmg gggg
' B Growth Kinetics
-~ (Growth Kinetics Law Parabolic v
i, L] CAFE Computations y

24
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Alr Entrainment

* Modelado basado en la presion

« Se ha implementado un nuevo enfoque para el arrastre de aire
« Se basa en el modelo de presion

- O
Air Entrainment 1 [g/cm3] Oxyds_Air10ld_Test-2 Step No / Time Step : ni st01 Step No / Time Step :0/1.000e-04
Simulated Time g sec Simulated Time :0.0000 sec
. . Percent Filled :0. R ~ Percent Filled H
0.000250 Fraction Solid s 0.000250 Fraction Solid :N/A
0.000233
—
0.000217 0.000217
0.000200 0.000200
. 0.000183 0.000183
0.000167 0.000167

! 0.000150 i 0.000150
0.000133 0.000133
0.000117 0.000117
0.000100 0.000100

0.000083 0.000083
0.000067 0.000067
. 0.000050 0.000050
0.000033 0.000033
ALLOY -

0.000017 0.000017
0.000000 0.000000

!

AIR_ENTRAIN 2 AIR_ENTRAIN 9
Copyright © ESI Group, 2024. All rights reserved.

25



f—

NS

File Category Unit
Pre-defined Parameters: Show String Selection
General | Thermal |+
Parameter Type Value Value Unit [Fi) .. [=
TUNITS Temperaturs rssuts Unts Const c v
. ., QUNITS Heat Flus resuits Units Canst. W'z v
Py VUNITS Velogiy resuts Units Canst. misec %
ctualizaciéon T T ———
Advanced
NRSTAR Alowed Timsstep Restats | Const 5
NPRFR  Printout {p out) frequency Canst. 1
[ 4 = PRNLEV MNodal values Prntout level | Cant, o printout %
. L SDEBUG  Debugging messages Const ON ~
AVEPROP  Elsment properiies calou.. Canst. A each Gausspa...
. G50 _Conjugate Gradient Squ.. Canst. TOMA %
LUFAC CG30 Pre-condiioning Const Partial LU factoriz
DIAG Diagensl preconditioning... | Const. Disgonalforstress
* % DE LLENADO croLe vt 2 e
TMODS Time step modficationfa.. | Canst. 2.0000+00
e FS_EVENT @, TMODR Timestep fa.. Const. 5.0000c 1
0 DTMAX .2 CONVTOL Convergsnos tolerance Const 1.0000c-04
[ ) 0 STORAGETIME 5. MAXCOR  Nb nen-<anverging cor. Canst. ]
STORAGETYPE Results storage frequen. Table v @3
CCH1D @ STORAGEFILL Filing storag frequency Const 1 000000
STORAGETIME Time interval frequency Canst. 1000000 v
- FS _EVENT .05 STORAGEFS _Solelfication sorage fre. Canst. 0.010000 r
Y L] CCH1D @ Help B
or not) "
| | STORAGETYPE 32: Ge ite: it for step fri fied TFRE! tel i tant its like:
FS EVENT .4 andnFﬁIIingandpnn\arrr‘\en:jaa\:::lv‘t‘:u"‘nn"S P eeney speat @ paremeter plus oortant events | "
STORAGETIME 2.
. [l selectarmooe S| [ _appy || conel ][ close
 Evento tien jole) FS EVENT 0.5
STORAGEFS 0.1
D from the GUI
riven 1ro e
° f d t -t d f | CYCLE EVENT 2
<pretrix=ep.aat created Tor soiver
TIME_EVENT @. Event Definition =] ? *
DTHMAX 1
STORAGETIME 5. Sl No Time STORAGETIME | STORAGEFILL |STORAGEFS
CCH1D @ sec sec

1 0 1 1 1

« Evento ciclo TIME EVENT 5. R S N N—
« CYCLE_EVENT 1 in p.dat TIHE_EVENT 16

TIME_EVENT 20.

« Driven from <prefix>ep.dat D e 1.

TIME_EVENT 35.
DTMAX @.1 26

STORAGETIME .5
Copyright © ESI Group, 2024. All rights reserved.

|ﬂ Reset H'i) Apply |




1=

NS

Sensores/Termopares

 History Points

History points -> Se pueden definir mediante variables para realizar un

lllll

° P_dat f||e : SENSOR_NODE_IDS 3 12772 2605 1203 ‘

WRITE_SENSORS_ERF 1

* Disponible para:
* Thermal:
« Temperature, FS, Cooling Rate, Gas Temperature
* Flow:
* Velocity Magnitude, Pressure, Gas pressure
« Sftress:
» Effective Stress, Average Normal Stress, Effective Plastic Strain, Total Displacement 27

Copyright © ESI Group, 2024. All rights reserved.
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Permeabilidad

* VOF

* La definicion de permeabilidad en las
paredes del molde ha cambiado:
« Anteriormente se daba en unidades de area

Gas Pressure [oar] GSC_moid_gate_cast 2RENo  Time Step : 1800/ 1.1686-06
Smuated Time 00018 sec

« Ahora se ha cambiado al indice de : ==

permeabilidad GF

* Nuevo RP MOLD PERM

« MOLD_PERM 1 0.05 in p.dat
» 1 significa unidades en m -+
 Interpretado como 5 cm de longitud por el solver

5 SN 5500 i
SEIERBEXRERSS

-

Simulation Parameters

File Category Unit

Pre-defined Parameters:

| Select Pre-Defined Set

v | Show String Selection

[GeneraI]ThermaI]Flow |Misce||aneou5 | + ]

?

*

ProCAST

Parameter | Type | Value | Value Urit | Fit) Unit | ~
INVDBG Const. 0.000000
J_AGE_FLAG Const. 1]
KM AKX Const. 0.000000
KMIN Const. 0.000000
LPDC Const. 1]
MAX_FS_CHANGE Const. 0.050000
MAXPDIS Const. 0.000000
MAXSPEED Const. 1]
MAXTEMPDIFF Const. 0.000000 C W
MDEBUG Const. 1]
MICCPL Coupled - uncoupled mode | Const. 0
MICROCP Const. 1]
MISEUN  Misrun mode activation Const. 1
ML Const. 1]
MO DBLOCK Const. 0
I MOLD_FERM Gas escape through pem... | Const. 5.0000=-02 I
=TIVSCELT Const. 1y
MRELAX Const. 1.0000e-+00
NCORL  Nb comections for time st... |Const. -1
MCORL  Nb comections fortime st... |Const. -1
WEWT_RAPH_S Const. 1]
MWFFSAF Const. 1]
NFFWID Const. 1]
MMETHCODE Const. 1]
WMETHODF Const. 1
MMETHODK Const. 1]
NOADY Const. 1]
NWDGPT Const. 1]

Copyright © ESI Group, 2024. All rights reserved.
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QUuUIKCAST

* Actualizacion

« El mantenimiento, la correccidon de errores y la mejora del
rendimiento han sido el foco principal de esta version.

» Actualmente se esta realizando un esfuerzo de desarrollo especifico
y a medio plazo (2026.0) para migrar la arquitectura de QuikCAST a
la de ProCAST.

« Esto permitira un tiempo de respuesta de desarrollo mas rapido para
las nuevas funciones.

29
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ProCAST
QuikCAS

P rO CAST 2024 . O Speedup ProCAST & QuikCAST

35.00
) Rend I mlento QuikCAST Case A P
30.00 QuikCast Case B /',/
ProCAST Case A ,,//
ProCast Case B ,"/
25.00
o 20.00
>
©
(]
S
v 15.00
10.00
5.00
0.00

0 4 8 12 16 20 24 28 32
Number of cores
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ProCAST 2024.0

 Rendimiento

15000
13000
11000
9000
7000
5000

CPU Time [s]

3000
1000 .

-1000 HPDC

3030

CPU Time - 16 cores

5072
4786 4319
1165 1425 1266

LPDC Gravity

m 2022.0
2023.0
m 2024.0

1262412775 1,1,¢

2108 2923 2231

Investment Filling

Investment

31
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ProCAST 2024.0

* Ejemplos de aceleracion

Sand casting LPDC HPDC
Volume elements: 7 313 483 Volume elements: 14 776 950 Volume elements: 18 708 862
Filling + Solidification Filling + Solidification Filling + Solidification
ProCAST 2023 ProCAST 2024 ProCAST 2023 ! ProCAST 2024 ProCAST 2023 1 ProCAST 2024
4 h 24 min 3 h 29 min 21% 5 h 46 min 4 h 25 min 23% 13 h 43 min 9 h 16 min 2%
Procesor: Intel(R) Core(TM) i7-10750H CPU 2.60 GHz 32

RAM: 32,0 GB All rights reserved.
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P rO ( : AS I 2 O 24 O Process Investment Casting
n Case name ProCAST 2024.0
Solvers Thermal + Flow + Radiation

° Rendlmlento / Escalabilidad Mesh size 10.2 M elements - 1.75 M nodes

100000

20000 Windows Win 10
Linux Rocky Linux 8.9

60000
40000

20000

2 4 8 16 32 32 64 128

# CPUs 33
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Resultados de la simulacion[Visual Viewer Cast]

¢ Qué hay de nuevo en ESI ProCAST 2024.0?

34
rved.



Diferencia de modelo

« Comparacion de 2 modelos

ProCAST)

QuikCAS

2 Modelos: esclavo/maestro

e Se resaltan las areas de diferencia

Temperature [C]

700.0

693.3

686.7

68(‘ Results [ Display Plot
GKJB Snapshot

[ Slice
86¢ @) Cutoft
66(

Drawing To

Animation Controls
65: CutOff Controls
64¢€ mi Scale Controls

64( ﬁ Synchronize

63¢ Quick Results

Model Difference

Stored Particles
Calculate New Particles
60¢€ Inclusion Particle Tracking

610

60(|  CRISTAL Advisor

Precipitation

Metallurgical Tools
Chvorinov's Thermal Modulus
Hot Spots

Thermal Balance

Misrun Sensitivity

Mold Erosion Risk

Prepare Stress Results

Display on Mold Interface

CAFE »
Z User Defined Result

Relative Displacement

Flow_HPDC_Master

=0
Step No / Time Step :1050/6.414e-06 | Temperature_Difference [C]
Simulated Time :4.0838 sec
Percent Filled :100.0
Fraction Solid :0.0 20.0
18.7
17.3
16.0
14.7
= 13.3
Model Difference [=] ? * 12.0
10.7
Source Model: | »are)Master Flow_HPDC_Masterg.unf w
9.3
TargetModel:  |:_Temp/Flow_HPDC_Slave_Tempg.unf % 80
Entity T .
e S P
MNODE W §
53 09
Temperature P 400
Fraction Solid 4.0 387
Solidification Time 333
Time to Solidus 27 300
Total Shrinkage Porosity 587
Cooling Rate 23
Miyama Criterion §
Temperature at Fill Time 0.0 200
Heat flux through faces 167
Fluid Velodty-Magnitude 133
Fluid Velodty-U 1.00
Fluid Velocity-v b a7

[ absolute value

Apply On
O source (® Target O Both
[ Display in New Window
L, Apply | Close
A
Z‘ ’ Y
X
X
ProCAS,

PiwW1

Fluid Velocity-Magnitude [msec]

Flow_HPDC_Slave_Temp

=B
Step No / Time Step :1030/ 7.324e-06
Simulated Time :4.0838 sec
Percent Filled :99.9
Fraction Solid :0.0

8.

Flow_HPDC_Master

Simulated Time

Step No / Time Step :640 /4.730e-04

=B8]
Fluid Velocity-Magnitude_Difference [m/sec]
4.0044 sec

:75.2
:0.0

18

ProCAST..

PrOCAST,,

=8%
Step No / Time Step :600 /5.926e-04
:3.9191 sec

Flow_HPDC_Slave_Vel

1745
:0.0

ProCAST...
I Copyright © ESI Group, 2024. All rights reserved.
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QuikCAS

Visualizacion de resultados

e Vista de corte circular

« Ahora se puede definir la vista cilindrica:
« Sobre la base de un distance cut-off

« Manejo mas sencillo de los modelos
cilindricos

* Permite el corte de entradas para modelos
cilindricos

[ oo | Copyright © ESI Group, 2024. All rights reserved.




ProCAST)

QuikCAS

Visualizacion de resultados g i e

 Escalas logaritmicas | DefoukTarspareny L

Free Surface 3 Resuits

I_ Tilt Pouring
| Display Pipe 2]
| Display Foam

* Los resultados ahora se pueden mostrar con: T

. . Default fwol CutOff
« Escala lineal (predeterminada) %m;fo t

« Escala logaritmica MinMeax nfo

Piston L
Synchronize Opticn »

Scale Type + Linear Scale

Displacement Magnitude

Permeability [metre”2]

0.00030

Permeability [metre”2]

I 0:00024 Linear Scale

0.00022

0.00030

| 0.00015
0.00000

LOga r|t h m |C SCa Ie Include Morphing Displacement

0.00020

i Eemove Revolution Velocity
| v Mold Result
v

Alloy Result

0.00018
0.00016
0.00014
0.00012
0.00010

Project Directory
Percent Fill / Solid
Cutoff Info
Window Marker

0.00008
0.00006
0.00004

Ll

0.00002

0.00000

QC Version
Use Smooth Mesh
Multiple Scale

37
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ﬁ‘ QuikCAS

NS

Anotaciones

* Corte de volumen

« Se ha mejorado el manejo de las anotaciones con corte de volumen:
« El punto de anclaje es el punto de referencia
e La anotacion se ve siempre gue el punto de anclaje esté visible

Temperatiire [C] Temperature [C]

o ¢

Punto de
anclaje

Punto de anclaje visible Punto de anclaje no visible
38
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Variado

« Se ha habilitado la Tecla de acceso directo «C» para centrar la vista.

39
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RoadMap

« Se espera la proxima version ProCAST 2025 para enero.

* ProCAST 2026:
» Se incluira un CAD kernel 3D
» Migracion QuikCAST a la arquitectura de ProCAST
» Primera version de “Gate Design”: ayuda al diseno para HPDC

40
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tGracias!

Obrigado!

CJ1 ProCAST

ESI trademarks, which include logos, are intellectual property and are considered assets of the corporation. Their protectability is dependent upon consistent and proper usage. Everyone, whether ESI employees, consultants, outside vendors
or third parties who are involved in developing the ESI communication, is responsible for using ESI Group’s and others’ trademarks correctly. This includes internal and external documents, both in traditional and electronic forms.

esi-group.com

© ESI Group 2023
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