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Trace Isolated Liquid 

Shrinkage Volume 

Trace Shrinkage Formation 

Trace Shrinkage Formation

Display Shrinkage Volume in Unit cc

monitor the 'Retained Melt Modulus (RMM)'
check better resolution by 'Retained Melt Surface (RMS)'

monitor the 'Retained Melt Modulus (RMM)'
check better resolution
by 'Retained Melt Surface (RMS)' 

total 'Shrinkage Volume' distributed into 
'Retained Melt Volume' 

The Shrinkage

Volume Unit (cc)

RMM :
Retained Melt

RMS :
Retained Melt

Modulus

Surface

Shrinkage Volume

Shrinkage Size

Shrinkage Strength

..

..
..

MR

MR
MR S

VM =
Tracing of Volume and 

Surface of Retained Melts

Impeller, 1.9Kg
17-4 PH (AISI)
Ceramic Shell (8mm)

Retained Melt

Shrinkage

How Investment Casting Simulation ? 

Shell Heat Transfer Alloys

Microporosity Inclusion Gas

Management Speed

What Are You
Looking For ?

Shrinkage Analysis :

Filling & Gas  Analysis :

Stress Analysis :

Work Efficiency :

check composition, fraction of  solid for data, shrinkage position / size,
microporosity (SIGAP), check shell heat transfer & HTCs 

check gas entrapments, slag / oxide inclusions, ceramic shell erosion, 
manage assembly control & parts 

check residual stress, cast deformation, crack check, heat treatment
deformation

auto report, real post on powerpoint, mesh quality check

Shrinkage Prediction
Trace Isolated Liquid
Shrinkage Volume

Shell In & Exterior Model
Evaluation of Shell In & Ex Model

Alloy Composition

Microporosity Prediction
Shrinkage Philosophy
SIGAP for Cast Iron
SIGAP for Non-Ferrous

Ceramic Shell Erosion
Slag & Oxide Inclusion(Tilting)
Slag & Oxide Inclusion

Evaluation of Assembly Control
Assembly Control

Auto Mesh
Auto Report
Real Post on PowerPoint 

Gas Pressure
Gas Amount
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Miscellaneous
Result Combination
Material Database

8

Filling & Gas  Analysis :

Stress Analysis :

Work Efficiency :
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Alloy Composition 

Shell In & Exterior Model   

Evaluation of Shell In & Ex Model     

Make Your Own Alloy with Your 
Composition 

Heat Transfer in Shell Surface & Atmosphere

Heat Transfer in Shell Surface & Atmosphere 

property optimization using composition 
& phase transformation info.
predict shrinkage, phase & mechanical 
properties according to composition

in & exterior model equivalent to radiation 
with view factors, reflections, etc.
calculate combined surface heat transfer 
coefficient including radiation in & exterior model equivalent to radiation 

with view factors, reflections, etc.
calculate combined surface heat transfer 
coefficient including radiation 

The MicroporosityThe Shell Heat Transfer

The Alloys

Aluminum Alloy
Magnesium Alloy

Cast Iron
Cobalt Alloy

Nickel based Superalloy
Ni-Fe based Superalloy

Ni Single Crystal Superalloy
Titanium Alloy

Solder Alloy

Inconel 718

Input
Composition 
Ni : 54.34%
Fe : 18.63% 
Cr : 17.65% 
Nb : 4.79%
Mo : 3.07%
Ti : 0.86%
Al : 0.6%
C : 0.04%
Cu : 0.02%

SIGAP for Cast Iron SIGAP for Non-Ferrous    
Predict Porosity Originated by 
Shrinkage Formation

Predict Porosity Originated by 
Shrinkage Formation

A 

A 

A 

B

B

B

C

C

RMM
Retained Melt Modulus

RMM
Retained 

Melt Modulus

SIGAP
Shrinkage
Induced Gas 
Porosity

Real Experiment
Real Experiment

RMM
Retained Melt Modulus

SIGAP
Shrinkage Induced Gas Porosity

SIGAP
Shrinkage Induced Gas Porosity

Microporosity Prediction  

Shrinkage Philosophy     

Predict Porosity originated by Shrinkage Formation

Balanced Evaluation of Liquid & Gas Approach

the 'SIGAP (Shrinkage Induced Gas Porosity)' model can predict 
micro shrinkage

liquid approach (RMM, RMS) & gas approach (SIGAP) 
use liquid and gas approach to find shrinkage

Multi Gating

Back Case, 9.2Kg
Stainless Steel, CF3 (ASTM)

Ceramic Shell (10mm)

Combined Surface Heat 
Transfer Coefficient

interior & exterior model makes an effect 
as same as the radiative heat transfer 
with shape factors 

Shrinkages are 
Overestimated

A
A’

Shrinkage Location 
in Experiment

Radiation 
h-Coeff.

hk = hc + hr

Shell Mold 

AA’ Section

AA’ Section

Convection 
h-Coeff.

Interior Media

Exterior Media

'SIGAP' model predicts micro-shrinkage 
accurately whereas the 'RMM' model 

overestimates in this case 

Liquid Approach
Gas Approach

Macro & Micro
Shrinkages
originated from
Liquid

Macro & Micro
Shrinkages

originated from
Gas

RMM, RMS, Niyama
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The Inclusion
Ceramic Shell Erosion
Find Ceramic Erosion Area & Cause

analysis of erosion location & cause by 'Mold Erosion' model
improve facecoat ceramic contents and conditions  

Gas Pressure

Gas Amount

Predict Accurate Location of 
Gas Entrapments

Tracing of Gas Amount during Filling
Slag & Oxide Inclusion

Tracing of Slag & Oxide Inclusions during Filling

AnyCasting can analyze the path of
'Slag & Oxide Inclusions'

modify gating & facecoating conditions 
to minimize inclusions

find the final gas entrapments using 'Gas Pressure'  
evaluation of gas entrapments improving gating, 
riser, vent designs 

find the location & reason of gas entrapment
AnyCasting can quantitatively compare gating 
designs base on 'Gas Amount'

The Gas

Gas Vents

Riser

Metal/Shell Interface in
[Ti-46Al-8Nb-1B] cast

Impeller, 17Kg
Ni-Base SuperAlloy,
Inconel 713LC (AISI)
Ceramic Shell (10mm) 

Motor Cover, 0.8Kg
Stainless Steel, CG8M (ASTM)

Alumina Shell (7mm) 

Impeller, 1.9Kg
17-4 PH (AISI)
Ceramic Shell (8mm) 

representative 
non-metallic inclusion 
defects in investment 
casting

slag and oxide 
are transported 
and formed on 
the surface of 
the molten metal

the scheme showing more than a certain 'Gas Pressure'
can be used for clear observation of gas entrapments

Riser

Gas Vents

Impeller

8 Gating
system

Pouring
Basin

low concentration of silica binder 
increases the possibility of erosion, 
crack & deformation of the facecoat 
(ceramic shell)

low friability gives less erosion of the 
primary coat and so reduce inclusion 
content in alloy

Slag & Oxide Inclusions

Analysis of Gas Amount 

Pouring

Tilting

Tilting

Slag & Oxide Inclusions

Temperature 
Distribution

Quantitative 
Analysis

Analysis of
Total

'Gas Amount'

Filling Rate : 60% Filling Rate : 100%

You can Check 'Gas Amount' during Filling

'Gas Pressure' shows
gas entrapments
at the final filling 

(Unit : cc/100g)

Min. Gas Amount 
Max. Gas Amount
Avg. Gas Amount
Standard Deviation

9.76893  cc
35,023.2  cc
68.1784  cc
229.415  cc

=
=
=
=
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Evaluation of Assembly Control  
Gating Evaluation in AnyCasting Pre-Processor
assemble the runner & gate designs, which the user has, into the product
easily create whole gating system quickly

The Management

Assembly Control  
Assembly Control in AnyCasting Pre-Processor

assemble runner & gate designs which you have into product 
 AnyCasting can easily make whole gating system quickly

Auto Mesh
3-Click is Enough for Mesh Generation

find the best meshing condition automatically (dramatically save human time)
check thin-sectioned areas automatically

The Speed

Same Runner
System

Gate Type
(Flexible)

Whole Gating
System

Gate Type

Basic Runner
System

AnyCasting can use every runner and gate design
which you have, and assemble them to
whatever product in AnyCasting

Whole Gating
System

Real Post on PowerPointAuto Report
AnyCasting can do Post Processing 
on PowerPoint File

Make PowerPoint Report more 
Efficiently & Quickly

observe results from various angles / 
cross sections without running anyPOST 
enhance efficiency of reporting and 
sharing simulation results

AnyCasting can save anyPOST results automatically 
for PowerPoint in anyPOST  
set what results to be saved automatically

Check Thin-Section Area using Cross Section

anyPOST
: Post Processing S/W

Upper Type

Side Type

Gating System A

Gating System B
Bottom Type

Lower Type

filling analysis
solidification analysis

PPTX file

PPTX Report
: Automatic Insert

Setting Data
(movies, images)
for Automatic Saving

Import Results from anyPOST
Observe from Arbitrary Angle and 
Cross Section

anyPOST
in AnyCasting

“ Which is
    Better ? ”

Generation of  3.2 Mil. 
Mesh : 1.9 sec

Generation of  12 Mil. 
Mesh : 3.7 sec



The Useful Sites
World Wide

AnyCasting

World Foundry Organization
Argentina
Australia
Austria
Belarus
Bosnia
Brazil
Bulgaria
Canada
Chile
China
Croatia
Czech
Denmark
Egypt
Euroguss, Int’l Fair for Die Casting
European Foundry Association
Finland
France
Georgia
Germany
GIFA, Int’l Foundry Trade Fair
Greece
Hungary
India
Indonesia
Iran
Italy
Japan
Korea, South
Lithuania
Malaysia
Metal & Metallurgy China
Mexico
New Zealand 
Norway
Pakistan
Philippines
Poland
Portugal
Romania
Russia
Serbia
Singapore
Slovakia
Slovenia
South Africa
Spain
Sweden
Switzerland
Taiwan
Thailand
Turkey
UK
Ukraine
USA
Vietnam

www.thewfo.com
www.fundidores.org.ar 
www.australianfoundryinstitute.com.au     www.diecasting.asn.au 
www.ogi.at
en.alimrb.by
www.castingarea.com/societies/bih.htm
www.abifa.org.br
www.bami.bg     www.mech-ing.com     ims.bas.bg
foundryassociation.ca
www.asimet.cl
www.foundry-china.com     www.foundrynations.com
crofoundry.simet.hr
ceskaslevarenska.cz     www.svazslevaren.cz    
www.dsf-shs.dk      www.danskindustri.dk/brancher-og-foreninger/find-medlemsforeninger
www.cmrdi.sci.eg
www.euroguss.de
www.caef.eu
svy.info     teknologiateollisuus.fi
www.atf.asso.fr
www.fms.org.ge
www.bdguss.de
www.gifa.com
www.met.gr
www.foundry.matav.hu     www.ombkenet.hu
www.indianfoundry.org
www.aplindo.web.id
www.iranfoundry.com      
www.assofond.it
www.jfs.or.jp     www.diecasting.or.jp
www.kfs.or.kr
http://www.castingarea.com/societies/alf.htm
fomfeia.org.my
www.mm-china.com
www.smfac.org.mx
www.castingtechnologynz.org  
www.stoperi.no
www.pfa.org.pk
www.philmetalcasting.com
www.stowarzyszenie-stop.pl
www.apf.com.pt
www.foundry-attr.ro
www.ruscastings.ru
www.sld-sfs.rs
www.smma.org.sg
www.zzks.sk
www.drustvo-livarjev.si
www.foundries.org.za     www.nftn.co.za     www.saimm.co.za
www.feaf.es     www.iftabira.org
www.gjuteriforeningen.se
giesserei-verband.ch
www.foundry.org.tw      www.casting.org.tw
www.thaifoundry.com
www.tudoksad.org.tr
www.icme.org.uk
lityo.com.ua
www.afsinc.org     www.diecasting.org
vusta.vn

AnyCasting Group
AnyCasting Software
AnyCasting LED Optics
AnyCasting 3D Printer 
Sales Contact : 
Technical Contact : 

www.anycasting.com
www.anycastsoftware.com
www.anyoptics.com
www.ameba3d.com
sales@anycasting.com
support@anycasting.com

Have a sweet break    

Kona
Coffee Beans from Hawaii

Brand : Kona Coffee
Beans : Arabica

Origin : Hawaii, USA
Type : Single origin

Tasting notes : Sweet herbs and floral,
with overtones of nuts

Aroma : Mild, smooth with
vibrant acidity

Recommended brew styles : Drip
and French Press
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The Miscellaneous
Result Combination 

Material Database

Make Your Own Combination for better Observation

Make your own Material DB for Accuracy

multi-results can be combined and analyzed using Logical operations
AnyCasting can make a new combination to observe the best results

General Database : provides 600 alloys, freely modify & make user DB
Alloy Composition : thermodynamically calculation, phase information  

General Database Alloy Composition

Result B
(Gas Pressure)

Result A
(Gas Amount)

Logical Operation
Intersection, Union of

Result A, B, C, etc.

Gas Entrapment
(Intersection of Gas Pressure & Amount)

User
DB

Save / Load
Apply to other 
Project

any other results are also easily 
combined

any alloy that has changed composition 
or properties can be stored in 

'User Database'



AnyCasting Software
www.anycastsoftware.com

AnyDESIGN
www.anydesignm.com


