ANY

SOFTWARE

Mc (AL

Metal Mold Casting




The Shrinkage

What Are You
Looking For ? e oo

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

Shrinkage 1 Gas 2 Microporosity 4
Trace Isolated Liquid Core Gas Microporosity Prediction
Shrinkage Prediction Gas Pressure Shrinkage Philosophy
Shrinkage Volume Gas Amount (Tilting) SIGAP for Ferrous

Gas Amount (Centrifugal) SIGAP for Non-Ferrous
Inclusion 5 Alloys 6 Tilting 6
Oxide & Slag Inclusion (Tilting) Alloy Composition Tilt Casting Process

Oxide & Slag Inclusion (Centrifugal)

49 ------------------------ Retained Melts

Centrifugal 6 Speed 7 Miscellaneous 8 ¢ »
Centrifugal Casting Process Auto Mesh Result Combination
Auto Report Material Database

Real Post on PowerPoint

Shrinkage Prediction Shrinkage Volume

Trace Shrinkage Formation Display Shrinkage Volume in Unit cc

monitoring 'Retained Melt Modulus (RMM)' trace of retained melt (liquid pocket) size

. . check better resolution by 'Retained Melt Surface (RMS)' conserve total 'Retained Melt Volume' as
How Metal Mold Simulation ? total 'Shrinkage Volume'
Tracing of Volume and

Shrinkage Analysis : check composition, fraction of solid for data, shrinkage position / size, Surface of Retamed; Melts Y s
* % % Kk * microporosity (SIGAP), check HTC conditions, cooling channel - 5 Shrinkage Strength
Filling & Gas Analysis : check fluid gas, core gas, oxide / slag inclusions, check process (tilting - 3 : - - . 0 : e
* % % Kk & centrifugal) condition accuracy, surface fluctuation of filling : ! '
Stress Analysis : residual stress, cast deformation, crack check, mold deformation, heat ;
* % % treatment deformation O : Shrinkage Size
Work Efficiency : auto report, real post on powerpoint, mesh quality check i S ""_:- 9 Shrinkage Volume
* * . \ g = !

RMM:
Retained Melt Modulus

"R.M. .
My = Volume Unit (cc)
SR_M, RMS:
Retained Melt Surface




The Gas

Core Gas

Tracing of Core Gas in Cast & Cores

AnyCasting can evaluate the improvement of gating design by
considering binder reaction, gas penetration, vent effects, etc.

Heat-resistant Pipe, 2.5 Kg
YBsC3 (Melt)
S45C (Mold)

Shell Sand (Core)

Core Gas Pressure
Core Gas Concentration
4
& i « Gas Vent Effect : Pin, Slit, Plane

3 « Binder Reaction Calculation
Wi,
o < /"‘/ /

« Gas Transport in Porous Core
/ -
(! B
/ ) Y « Gas Transport into Melt
////Z//// Y/ (Penetration)

Gas Entrapment Defects

- ‘ Riser & Runner
! Removed

Manifold, 4.2 Kg.
Aluminum Alloy

SKD 61 (Mold) Runners
Shell Sand (Core) Al
Insulation (Hopper coating) e
830865
739673
[ ssesen
| ss12ee
466095
Gas Pressure |------ooeoeeees o

283710
192517
101325

Predict Accurate Location

of Gas Entrapments

find the final gas entrapments using 'Gas Pressure'
evaluation of gas entrapments improving

gating design

Risers

. J |
Fully Tracing of Gas

Analysis of Gas Amount

Min. Gas Amount = 0.04939 cc
Max. Gas Amount = 996.682 cc
Avg. Gas Amount = 50.1143 cc
Standard Deviation =  66.7339 cc

(Unit : cc/100g)

)

Quantitative Analysis . | GaS Amount (Tilting)

You can Check 'Gas Amount' during Filling Tracing of Gas Amount during Filling

AnyCasting can quantitatively
evaluate process conditions based upon 'Gas Amount'
find the locations where the gas entrapments formed

Gas Amount (Centrifugal)

Tracing of Gas Amount during Filling

AnyCasting can quantitatively

evaluate process conditions based upon 'Gas Amount'
find the locations where the gas entrapments formed

Analysis of Gas Amount

Min. Gas Amount = 0.800601 cc
Max. Gas Amount = 50.1646 cc
Avg. Gas Amount = 8.06957 cc

Standard Deviation = 7.56796 cc
(Unit : cc/100g)

Quantitative Analysis

You can Check 'Gas Amount' during Filling



The Microporosity

Microporosity Predicted by
'SIGAP' model which 'RMM'
(Liquid Approach) can’t Predict

RMM
Retained
Melt Modulus

Shrinkage Philosophy

Balanced Evaluation
of Liquid & Gas Approach

use liquid approach and the gas approach
to find shrinkage

Liquid Approach

Gas Approach

RMM Macro & Micro SIGAP

Macro & Micro '

RMS Shrinkages Shrinkages ;
Niyama Originated from Originated from ‘
Liquid Gas ;

Make your own Criterion :

SIGAP for Non-Ferrous i

Predict Porosity Originated by Shrinkage Formation :

M! 01 shirinkages e

. Overestimated . _

=~ . RMM
AN, ¥ retoined

Melt Modulus

= RMM
Melt Modulus

E— | SIGAP E— SIGAP
Shrinkage Gas E Shrinkage Gas
Induced Porosity Induced Porosity

Microporosity Prediction

Predict Porosity Originated by
Shrinkage Formation

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

SIGAP
Shrinkage
Induced Gas
Porosity

.-----1 SIGAP for Ferrous

Predict Porosity Originated

o

by Shrinkage Formation

this shrinkage caused by
gas porosity originated from
shrinkage formation

RMM
Retained Melt Modulus

No Shrinkage

SIGAP
Shrinkage Induced Gas Porosity

The Inclusion

Brake Caliper, 3.75 Kg
A356.0 (Melt)
SKD61 (Mold) A

. \ :
Silica Sand (Core) AA Section q

Front

Oxides are Entrapped
at Upper Area of Front

Oxide & Slag Inclusion (Tilting)

l Tracing of Oxide & Slag Inclusions during Filling

Back analyze the path of 'Oxide & Slag Inclusions'
modify design & pouring conditions to reduce defects

4.2587
4.0240
3.7893

Oxide & Slag Inclusion o
(Centrifugal) o

Tracing of Oxide & Slag Inclusions during Filling 2148

analyze the path of 'Oxide & Slag Inclusions' |
modify design & rotation conditions to reduce defects

Edge A

Edge A is closer to the ingate than B, and
recirculation flows seriously generated

P . . 0, . N M
ouring Filled up 100% at A, so oxides are entrapped intensively

oxide and slag spread for a long time throughout
whole casting process



The Alloys

Aluminum Alloy i
Magnesium Alloy i by
Cast Iron =
Cobalt Alloy Eng
Nickel based Superalloy step
Ni-Fe based Superalloy Facton Umt 0.01
Ni Single Crystal Superalloy Trosmcits Oplior
Titanium Alloy & Haet Trastmant
Solder Alloy T

© Welding

Alloy Composition

Make Your Own Alloy
with Your Composition

Input
Composition

Al:91.75% Fe:0.20%
Si:7.00% Ti :0.05%
AC4ACH Mg:0.35% Pb:0.05%
Cu:0.10% Sn:0.05%
Zn :0.10% Cr:0.05%

Treatments Option
Mn :0.10% Ni: 0.05%

Heat Treatment : [
7. 76 Cee) [ome ]

15, T4 [LosaRosut] [ Swrck | [ cwncel |

Welding :
On / Off

Load/Save Matarad Condioon

.;ﬂwytﬂwgwngéggsmé

Make your own Recipe

Tilt Casting Process

° °
The Tilting
Easy Setting of Tilting Process

Variables Set Pouring Basin Set & Preview of Tilting

origin coordinates can be set by
CAD style function

Gngn 166.300,51 3358 | (0% Oy, 0}
vesr  [opal | e AR
Thing Angk:
Start
Hews tn Faeil = e

Hek Temperatuse (560

Tieng Spesd
Tia v5 Angla .

Cylinder Head, 15 Kg
AC4B (Melt)

SKD61 (Mold)

Shell Sand (Core)

Centrifugal

Set Origin e Centrifugal Castin
Rotation Vector v o Horizontal Type (Large Pipe) g g

RPM Curve : v} PrOCeSS

——
IO@Z—m Set Ingate without Affection

o thie/;x?sa:)ef AT of Mold Rotation
Rotation

Vertical Type (Large Rotor)

without being affected by the rotation of mold,
melt is injected in the direction of gravity at inlet

The Speed

Check Thin-Sectioned Area
using Cross Section
Generation of
22 Mil. Mesh
:5.2sec

Auto Mesh |-----------emeeee- o

3-Click is Enough for Mesh Generation
find the best meshing condition automatically (dramatically save human time)
check thin-sectioned areas automatically

:---] Setting Data (movies, images)
5 for Automatic Saving

AnyCasting

Wi anyPOST in

Import Results from anyPOST
-------- Observe from Arbitrary Angle
and Cross Section

[

FREY Ep

anyPOST PPTX Report | w
: Post Processing S/W . Automatic Insert g PPTX File
Auto Report Real Post on PowerPoint

Make PowerPoint Report more AnyCasting can do Post Processing
Efficiently & Quickly on PowerPoint File

AnyCasting can save anyPOST results observe results from various angles / cross
automatically for PowerPoint in anyPOST sections without running anyPOST

set what results to be saved automatically enhance efficiency of reporting and sharing
simulation results



The Miscellaneous

-----0

--» Gas Entrapment
(Intersection of
Gas Pressure & Amount)

Result Combination

Make Your Own Combination for better
Observation

multi-results can be combined and analyzed
using logical operations

AnyCasting can make a new combination to
observe the best results

Logical Operation
Intersection, Union of Result A, B, C, etc.

Result A (Gas Amount)

Result B (Gas Pressure)

Material Database

Make Your Own Material DB for Accuracy

General Database:
provide 600 alloys,
freely modify & make user DB

Eh Bt Vew Andow  Help - 0N
@ 29| 0 0| 2| as - MK -5
=15
Goneral Dataflasn
[Material DataBase Materid DB > Metal > Alumnuen Alloy
= Hatenalll:lﬂ Code Aoy Hame Al System )
ey MO13 56704 Almiom Ay
Cast ¥on Motq - Aliminum Ay
Aluminum Alloy | MO8l COS1A Alminum Aoy Matersl
Mignesum Aky | MOES - Almrnum Aoy
Coppar Aoy MO86  CS43A Almnum Alay | Alurrmem Adoy
nc Aoy MDEE  CHNAZA Alminum Alay
2 ”“"E":‘“d"‘ MOED  CHA Abumanum Ay e
n
MOS0 - Alrnum Aoy
& Fanctenal MoBL  scEdA Amrum Aoy End
X M093  SOE4D Alminum Aoy
Insubtion Sinp
Cooing MO94  SCIO3A Alminum Aoy
Heating MO9S SN12ZA Alsminum Aoy Fracton Lene
Coating MO96  SCERA Alminum Aoy
= Fter M0e7  SCSTA Alrinum Aoy
Cerarmic Faam Mogs . At iy Treatmants Opftion
Extruded
iy H100  5G31A Aluminum Aoy & Hest Traatrent
w10l SE1008 Alminum Moy
M2 SG100A Alutrirum Aoy ™
M103 50948 Alirium Aoy
MIA SOEAA Alsmum Aoy Weang
M106  SC1024 Alminum Aoy
M107  SCII4A Alminum Moy
M108  B390.0 Aminum Aoy
M10% 5128 Alminum Aoy o
prrera——. e -
Hessage:
WTC  Salec..|iol||T] Selec..)iol|[T Search

Loac/Save Matamal Condtion

Load famk...

Conprmn Alloy Composition :
i Mo thermodynamically calculation,
& s phase information
: E" l User DB

» o Save / Load ‘

v Apply to other Project

General Database

Alloy Composition

The Useful Sites

World Wide

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
German
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

AnyCasting

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

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

WwWw.zzks.sk
www.drustvo-livarjev.si
www.foundriesorgza  www.nfincoza www.saimm.coza
www.feafes  www.iftabira.org
www.gjuteriforeningen.se
giesserei-verband.ch
www.foundry.orgtw  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

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

Have a sweet break
with a cup of coffee ...

Kenyan AA
Coffee Beans from Kenya

Brand : Volcanica Coffee

Beans : Arabica

Origin : Kenya

Type : Single origin

Tasting notes : Sweet fruit notes,
a winey acidity, and a syrupy body
Aroma : Fresh and floral
Recommended brew styles : Drip

b



AnyCasting Software
www.anycastsoftware.com

AnyDESIGN
www.anydesignm.com



