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How LPDC Simulation ?

Filling & Gas Analysis :

* %k ok Kk

Shrinkage Analysis :
* % %k %k

Stress Analysis :
* * %k

Work Efficiency :
* %

check gas entrapments / oxide inclusions, check surface fluctuations &
pressurization curves, check vacuum condition / machine

check composition, fraction of solid for data, shrinkage position / size,
microporosity (SIGAP), check HTCs for each cycle, cooling condition

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

auto report, real post on powerpoint, mesh quality check

The Gas

Change Runner Angle and Position

Gas Pressure

Predict Accurate Location of Gas Entrapments

AnyCasting finds gas entrapments without
depending filling movie file
it is easy to compare gas defects for each gating design

Before Modifying Gating Design

Gas Amount

Quantitative Evaluation of Gating Design

AnyCasting quantitatively compares gating designs
based upon 'Gas Amount'

check the locations where the gas entrapments formed Sub Frame, 12 Kg

A356 (Melt)
SKD61 (Mold)

Quantitative Comparison of 'Gas Amount'

Avg. Gas Amount = 108.748 cc/100g *
Gating Design Evaluation 1 Reduce 9.2%

Avg. Gas Amount =97.8288 cc/100g

You can Check 'Gas Amount' during Filling




The Shirinkage

Shrinkage
Prediction

Trace Shrinkage Formation

monitoring 'Retained Melt
Modulus (RMM)'

check better resolution by
'Retained Melt Surface (RMS)'

Tracing of Volume and
Surface of Retained Melts

RMM
Retained Melt Modulus . P ]
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RMS @
Retained Melt Surface

Shrinkage Size

Determine Shrinkage Size

contribution : metallurgical shrinkage rate,
inoculations, mold strength
shrinkage possibility =» 'Shrinkage Probabilistic Model

Section A~A'
Shrinkage Probability (Psn)

Shrinkage
Probabilistic Model

-

WA |

Shrinkage Strength
,,,,, A
) 1
"""" J] /!
—~ N4 N A (I
y - ""\_,J " I'_H
- b 'l-l
Shrinkage Size

Shrinkage Volume

Display Shrinkage Volume in Unit cc

trace of retained melt (liquid pocket) size
conserve total 'Retained Melt Volume' as total
‘Shrinkage Volume'

_ Shrinkage Volume
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The Vacuum

Side Vacuum —
Upper Vacuum =
Center Vacuum =——
Pressurization =

______

25 Sed & Z 5
Thin-Walled ' 0.4 N
High Strength | e e :
Wheel 3.Center (Hub) ¢——"7—7—1

Vacuum -l

4. Stoke Pressurization

Vacuum Equipment

AnyCasting can Fill Up 100% of a Product only using Vacuum

fill up 100% of a product using only vacuum

AnyCasting can fill thin-walled products by initial (-) vacuum
after being filled, use pressurize-like squeeze

— high strength, short cycle time

Vacuum Analysis

Evaluate Vacuum Activating Scenario

evaluate vacuum on/off timing for

' reducing gas entrapments
pre-validation of new vacuum method

| for thin-walled products

19.0127 17.0573
171115 153516
152102 13.6459
133089 7 119401
102384
85287 |
68230
51172
34115
17058
0.0000

Upper Vacuum : ON
Side Vacuum : ON

Center Vacuum : ON

Upper Vacuum : ON
Side Vacuum : ON
Center Vacuum : OFF

Gas entrapments near hub hole machining

Gas Entrapped near
are drawn into central vacuum vents

Hub Hole Machining Areas



The Microporosity The Cooling

LPDC & CPC Process

Microporosity Prediction

Predict Porosity Originated by Shrinkage Formation
AnyCasting can accurately predict shrinkage porosity which

Channel Cooling & Heating

Accurate Calculation and Control of Channels
automatic calculation of HTC for 'Cooling and Heating Channels'
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Liquid Approach
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Over Estimated

SIGAP for Ferrous

Predict Porosity Originated

by Shrinkage Formation

This Shrinkage caused by
Gas Porosity Originated from
Shrinkage Formation

RMM
Retained Melt Modulus

No Shrinkage

SIGAP
Shrinkage Induced Gas Porosity

O -anoees 1 Shrinkage Philosophy
?ﬁﬁﬂifgi"s'c“’ Balanced Evaluation of Liquid
Originated from & Gas Approach
Gas use liquid and gas approach to find shrinkage

Make Your Own Criterion

detailed operation conditions : media, flux, start / end time & temp., control type

1. Auto-Measure :
,‘ Length, Section Area

2. Media Selection :
Water, Oil, Air, Air-Mist

3. Channel Characters :

Channel Model Flux, Start & End Temp.

Automatic HTC Model

---------- » 4. Channel Control :
by Time (Start / End)
by Sensor Temp.

AnyCasting can set above 2~4 for each channel

Spot Cooling
heel, 7.2 .
A356 (et - Get much Closer to Actual Cooling Effect
SKD61 (Mold)

consider the flow direction of cooling media(water, oil)
set the heat transfer coefficient along the length of
channel as a curve

byl

Old Method More Accurate

f ||[||I

Set Spot & Super Cooling Channels
Set Flow Direction of Channel
Set HTC Curve for each Channel




The Alloys

Alloy Composition

Make Your Own Alloy with Your Composition

property optimization using composition & phase transformation info.
predict shrinkage and microporosity according to composition

Aluminum Alloy

The Speed

i Materhl Composition
Magnesium Alloy = = -
o | Al “ Element  Compositic
Cast Iron il men ampositi
Cobalt Alloy [700 -

Nickel based Superalloy
Ni-Fe based Superalloy
Ni Single Crystal Superalloy

End

Step

Titanium Alloy Fraction Lime [ 0.01
Solder Alloy Treatments Option
_> @ Heat Treatment &
™ sc 5 Input
7 Composition
) Welding
Si 7%
. Fe:0.2%
Treatments Optlon Load/Save Materal Condition % Cu:0.2%
Heat Treatment : — A357 Mn:0.15
T7, 76 = S Mg : 0.55%
15, T4 Load Result... Zn - 0.1%

Welding : | = Ti:0.12%
On / Off Be : 0.055%

The Inclusion

Oxide Oxide above
Distribution Critical Value

Oxide layer

=

Oxide & Inclusion Areas Find Oxide Areas more Clearly
(above your critical value or standards)

Oxide Tracing
Find Oxide & Inclusion

AnyCasting can analyze the path of 'Oxide & Inclusion’
modify runner / gating designs for control of these defects

Auto Mesh

3-Click is Enough for Mesh Generation

find the best meshing condition automatically
(dramatically save human time)

check thin-sectioned areas automatically

----1 Setting Data (movies, images)

for Automatic Saving

Temperature

* (veral Tenparanre

anyPOST PPTX Report

: Post Processing S/W : Automatic Insert

Auto Report

Make PowerPoint Report more
Efficiently & Quickly
AnyCasting can save anyPOST results

automatically for PowerPoint in anyPOST
set what results to be saved automatically

i s,
SAfgrpemians
oS
H

§ -i:ill:il Check Thin-Sectioned
-:l'%:ﬁ# Area using Cross Section

anyPOST in
| AnyCasting

Import Results from anyPOST
Observe from Arbitrary Angle

and Cross Section

PPTX File

Real Post on PowerPoint

AnyCasting can do Post Processing

on PowerPoint File

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



The Miscellaneous
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Materal DB > Wetal > Alurnum Aoy

Aoy System

Alminum Aoy
Alminum Aoy
Aliminum Aoy
Alutrinam Aoy
Aumirum Aloy
Almieam Aoy
At Alny
Alimirum Aoy
Almiem Aoy
Alurium Aoy
Auminum Aoy
Aluminam Moy
Auminom Aloy
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Aumnum Aoy
Aliminum Aoy
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Search

Result A (Gas Pressure)

& f:' !\‘
&

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.
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General Database

Alloy Composition

A B

Result B (Gas Amount)

Material Database

Make Your Own Material DB for Accuracy

General Database:

provide 600 alloys,

freely modify & make user DB
Alloy Composition :
thermodynamically calculation,
phase information

User DB

I Save / Load

Apply to other Project

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
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

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.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.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 ...

www.danskindustri.dk/brancher-og-foreninger/find-medlemsforeninger

Yirgacheffe
Coffee Beans from Ethiopia

Brand : Volcanica Coffee

Beans : Arabica

Origin : Ethiopia

Type : Single origin

Tasting notes : light body, with complex
fruit and floral notes

Aroma : earthy, with cinnamon

and strawberry undertones
Recommended brew styles : Drip and
Pour Over




AnyCasting Software
www.anycastsoftware.com

AnyDESIGN
www.anydesignm.com



