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MAGMA Semisolid

Semi-solid(#t311)
- BR81 FZXO| IHEXQl 82l Rheocastingd} Thixocasting off 4

= Shear stress St2| Thixotropic & ZAHAIZE QEX Hr ZE HHY)

_’F, U = const.

Viscosity n

t, t, Timet t,
/ » t<t,: Melt viscosity

/ # t=t,: Viscosity increase due to dendrite’s growth

/ » t=t,: Viscosity decrease due to particle’s rounding

/ »  t=t,: Viscosity increase due to particles’s reshaping
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MAGMA Semisolid

Semi-solid(#F311)
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MAGMA Continuous Casting

Continuous Casting(@5FX)
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MAGMA Continuous Casting

Continuous Casting(H&5FX)
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MAGMA Continuous Casting

Continuous Casting(H&5FX)
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Cast Iron Online Course
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L§-€ : Solidification & Cooling | Gating System Development | Feeding

System Development | Defects & Possible Solutions &

IN THIS COURSE, YOU WILL LEARN:
Solidification & Cooling

Shrinkage behaviour, nucleation, cooling
curves analysis, microstructure.

Gating System Development

Calculation, with/without fiters, ceramic

tes — how to design gating system for
large castings, vertical and horizontal
parting line.

Feeding System Development

Calculation, with/without exothermic
sleeves, process Influence parameters -
mould hardness, inoculation, chemical
composition, pouring temperature, melt
quality.

Defects & Possible Solutions|
Shrinkage porosity, core gas, air
entrapment, dross inclusion, sand
burn/penetration, sand inclusion.

*Simuation examples willbe used as cass studtes.

G

academy

CAST IRON

FOUNDRY

TEGHNOLOGY
ONLINE COURSE

Monday & Wednesday from Oct 16* to Nov 29%
(except on Nov 13t* & 15™, no class)

() 05:00PM to 06:30PM SGT

Mode of Delivery: Microsoft Teams Meeting
Duration: 18 hours

Course Fees: SGD2,000 (subject to 8% GST)*
*Free of charge for customers with a valid maintenance package

TRAINER PROFILE

Dr. Ricardo Fuoco has extensive experience in foundry technology,
working with different casting processes and materials. He has
conducted several specific metallurgical and process training
sessions for the South American casting market in collaboration
with MAGMA Brazil. With over 29 years as a senior casting
researcher at the Sao Paulo Technology Institute in Brazil, he was
then moved on to serve as the technical director for five foundries
of the Metso group in different countries. Currently, he works as a
foundry consultant in South America, helping foundries improve
casting process efficiency and knowledge.

Trainer's LinkedIn profile: https://www linkedin.com/in/ricardofuoco




Global Expert Course
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TECHNOLOGY 75 5o
ONLINE COURSE

Global Expert Course . -
Molten Metal Treatment | Degaslfication | Oxide lnc!uslons& Metal
I Grain 1 Silicon
Low Pressure Permanent Mold Process | Interpretation ol Filling & Feeding
System Simulations | Heat Treatment of Al-Si Alloys | Mechanical
. Properties of Al-Si Alloys | Casting Defects & Causes
—  Wheel Online Course :

‘Who Should Join:
Perfect foc foundry professionsis, engineers, and anyone

L OhA SRS DAL -
« Engage in ive discussions and Q&A sessions.

o Netwark wah intornatonal poers

For more details and registration,
please reach out to:

) e gdemy
LOAZH ONE 4/28Y @7 10:30 - 12:30 (21T 2412 B 16A17H A T .
CASTING TECHNOLOGY

ONLINE COURSE

— 7|2t 2024H 112 13 - 12€€ 6

—  LfE : Molten Metal Treatment | Degasification | Oxide Inclusions & Metal Cleanliness

lemﬂbmﬁw

— Steel Online Course

mnun:a
FOR REGISTRATION eyl
PLEASE EMAIL TO: ﬂ ton wll .
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Gating & feeding systems for steels | Metallurgy of carbon & low alloy steels |
deoxsdation | S

— LHE : Gating & feeding systems for steels | Metallurgy of carbon & low alloy steels |

Types of steel | Melting and deoxidation | Solidification and segregation | Casting defects & G
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Informed Process Optimization
MAC:‘.MASOFT® & MAGMA

ONOMICS

y. For

tool breakages occurred in

5 L. in practics, however, recuring
ie insert with a fnqu-wy of at least two failures per month (Fig. 1). These failure

events led to unplanned machine downtimes, lost production time, and high maintenance costs, which significantly

affected both the overall

Root Cause Analysis
With MAGMASOFT®:

Focus on Thermal Stresses

The Luminus engineering tsam used
MAGMASOFT® applying the MAGMA
APPROACH to methodically analyze the

(OEE) and of

root causes of the tool breakage. Ther-

analysis revealed that in areas subject to

simulations i

high stross

clically induced stress peaksin  in dually led to
highly strsssed zones as the main cause  the mataria limits being excaedsd. The
of the crack formation and subssquent pouring

breakage of the dis inserts (Fig. 2). The

temparature and spraying time in partic-
ular as controllable influencing parame-
ters for systematically influencing the
local heat balance.

Virtual Design of Experiments:
Quantifying Conflicting Goale
To derive reliable process parameters,
the engineers created a virtual design
of experiments (virtusl DoE) with a total
of 15 simulations. Three differert pour-
ing temperatures (850 °C, 670 °C, 690
“C) were varied in combination with five
different spraying intervals (2-10 s). The
evaluation was carried out using paral-
lel coordinate diagrams (Fig. 3) that
visualized the effects on die lifstime
and component quality. The resutt:
Lower pouring temperatures consider-
ably reduced the thermally induced
stress peaks, thus significantly extend-
ing tool life. At the same time, the risk
of casting defects, such as cold shuts
or poroeity, increased - a typical goal
conflict between component quality and
tool e,
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Virtual Excellence Throu ha
Systematic Approach:|-
Ad A APPR

Today, the production of safety-critical castings requires a degree of process control that has long become impossible

10 attain with conventional trial-and-error methods. Defects In the casting process not only have an Isolated effect on the
quality and operational rellability of the Individual but also reduce and of
the entire process chain. Highly stressed components In particular, such as univorsal joints, have 1o comply with extrome-
y domanding requiremonts for loak-tightness, fatigue strongth, and reproducible material proportios.

Pusan Cast Iron, Korea, a leading supplier of for drive systems, was

shrinkage defects during the m-mpmm of a universal joint. These defects prevented component approval, significantly
reduced Increase in cost

N

g, 1: Porosty In crcal areas of the cassng resuted n & NQh scrap rae.

Initial Situation: A Critically Unstable Process

In the first step, the roal detects were reproduced virtually.
MAGMASOFT® made It possibie 1o precisaly locate the shrinkage
‘areas and 1o uncover thalr underlying root causes. The ‘Fraction
Liquid' and 'Hot Spot FSTIme' resuts revealod Isolated solkifica
tion areas that kod o shinkage porosity dus to insufficient fooding
(Fig. 2). For the first time, the focus was not only on observing
the defects, but also on developing a physical understanding of
thelr formation ~ the foundation for sustainable optimization.

The MAGMA APPROACH provides the methodological frame.
work: & structured procedure that combines virtual design of
expariments with systematic declsion-making logic. This meth-
ouology is based on six steps: goal definition, dafining degreos
of fraedom, selecting quality criterla, task structuring, selecting
an approach, and implementation of results, Each stap Is directly
finked 10 1he problem, and contributes eratively and efficiently

to its solution
Loak tasts rovealod savero shvinkage defects in a single cavity [T
of the twoivo-cavity mold, compromising the structural integrity (.
of the casting. Aithaugh the ofher eloven cavities produced s
flawless parts, this single defect was enough 10 call the entire o
process into question: The eflective yleld dropped 10 eleven In- vl
stoad of twelve sound castings por pour - an Lnacceplable sit { o
uation for & company that relles on maximum mold utiiization e
Steady production Ith eloven cavities was therefore not an op- ey
tion, s this woukd have fundamentally Undermined tha 6co- ms
nomic afficiency of production. Pusan Cast iron was thorofore s
1acod with a classic dllemma: aithar conducting a costly and i
ime-consuming trial-and-error search for a solution - of adoj s
ing & systmatic, simutation-based metnod that virtually maps e

the problem, Identifies Its root causes, and leads 10 the optimal
cormective measure. Fig. 2 The amulsson of the s process revesed fhe farmason of urwarded ot
Aot I /Gl areas of 1he part.

The MAGMA asa

Instead of rolying on the conventional trial-and-ofmor method, 1. Define the Gosk: Pracision and EMiclency as Key Crftarts

Pusan Cast Iron opted for a paradigm shift: a simulation-based
optimization strategy with MAGMASOFT® that virtualy rep-
tesents the entire casting process chain - from the liquid metal,
to moid filing, up to solidification

The primary Qoal was clear: to eliminate all shrinkage defects
whiia restoring the oniginal productivty of the twelve-cavity
mold, Secondary objectives Includad reducing scrap and en-
suring robust process control in the long term. This step clearly
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MAGMA Website

Case studies

YOU ARE HERE:

SOLUTIONS ENGINEERING SUPPORT COMPANY CA

MAGMAacademy

Committed to Casting Excellence

Cast Iron Case Studies SOLUTIONS

Less Is Not Always More: Reduce Porosity With Geometry Optimization

Hyundai WiA lroduces differential gearboxes for automobiles made of ductile iron GJS-700. The demands on gearboxes are |
high: As safety-critical castings, they should be durable and withstand high mechanical loads. Therefore, the best casting
quality is required to ensure durability, avoid unnecessary and costly repairs, and thus live up to the company’s good

reputation
-
Less Melt, More Problems
The product design seemed perfect. The objecive of the foundry was to use as little material as possible, that is, to produce
the part with optimal material usage. However, the result of the subsequent process development was not as good as required
to meet the demands. The simulation of the preferred casting layout suggested a strong tendency towards shrinkage porosity.
According to the simulation, this was due to feeder and feeder neck failing to compensate for the volume deficiency during
solidification (Fig. 1).
-
o oo Facsn st
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I w00 nn
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ns
o
Fd 5t s11
& s
s w
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Hyundai WIA produced a prototype that confirmed the simulation results: The prototype showed excessive porosity in the
critical areas. During service, the gearbox might not be able to permanently withstand the mechanical loads and might fail to
meet the manufacturer's quality standards. With this layout, series production was out of the question (Fig. 2).

HPDC : o= GM, KIA
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Tips & Tricks : MAGMASOFT® &8 & E!
Webinar % A|O|L} Xt2 CHA|E 7|
MAGMA 7| & W& Xt=& C2EE
MAGMA TIPs At& CIR2EE

UGM XtZ CHA|E 7|

22 70

MAGMASOFT® O Y& CIR 2L

MAGMAinteract® CtR 2 E

MAGMASOFT® Z2 3 CIREE

Tips & Tricks

MAGMASOFT®S AEtH=tl R B Tips and Trickso| 2L

| No. 052: Modified 'Hot Spot FSTime' Result as 'User
| Result'

2021568 142

This MAGMATIP will show you how to use a modified ‘Hot Spot FSTime’ result to see ata
glance whether a hot spot is critical or not

[ Download PDF

No. 065: Assessing Maximum Velocities in the Gate

}i 20215 18262
In this MAGMATIP. you will leam how to create a curve showing the maximum velocity in a

gate during the filling phase.

[% Download PDF

No. 011: How to Model a Bottom Pour Ladle

202089 128 212

Tt

o In this MAGMATIP. you will leam how to define a filter as a stopper and for what applications

you can use this procedure. You can control the interruption (stopper or retardation plate)
either by time or by percentage.

[5 Download PDF

SUPPORT / Tips & Tricks

MAGMA Support Login
Welcome to MAGMA Support
Welcome to MAGMA Support
Welcome to MAGMA Support
Welcome to MAGMA Support
Support Request

Upload f Download
LEARNING WORLD

Product Documentation

Tips & Tricks

MAGMASOFT 6.0

Support Info

MAGMA Internal

My Profile

Webinars

MAGMAInteract

Interact Download
Recommended Hardware
Software Download

Training material - Downloads

Tips - Downloads

G
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Learning Worl

Learning World &= 44

& > C A F2| 2% | haps// kr/ko/support/LEARNING_WORLD_support/ 2
G 'YOU ARE HERE: MAGMA KOREA EN KO A
Committed to Casting Excellence SOLUTIONS ~ ENGINEERING ~ SUPPORT ~ MAGMAacademy  COMPANY  CONTACT
LEARNING WORLD SUPPORT / LEARNING WORLD

:' e i MAGMA Support Login
Welcome to MAGMA Support
Support Request

Upload / Download

LEARNING WORLD

Product Documentation

MAGMASOFT® 12t2 27| Rk MAGMASOFT® LEARNING WORLDE £3 MAGMAacademy 1§ 2452 & g
£ 9laLCH B4 3 KA1 XI4HOR cigsiol MAGMASOFT® oi2iAole) oizg

2

Tips & Tricks

2

A7 l=t 0 HEFLICE
MAGMASOFT 6.0

Support Info
I Continue to the MAGMASOFT® LEARNING WORLD I
MAGMA Internal
Log in with your usual login data My Profile
Webinars

Interact Download

Software Download

239l & > Support > Learning world = 2|

WHAT IS BLENDED LEARNING?
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Learning Cloud Title
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High Pressure Die Casting — c/o MAGMA Permanent Mold Casting - c/o MAGMA - $Sand Casting - c/o MAGMA - The
= The contents are not intended for... The contents are not intended for... contents are not intended for publicatio...
Learning world Learmng world Leammg world
High Pressure Die Casting — c/o MAGMA Permanent Mold Casting — c/o MAGMA - Sand Casting — c/o MAGMA - The
— The contents are not intended for... The contents are not intended for... contents are not intended for publicatio...
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MAGMA




Learning World

U31FFD226F0A445F7A1EFFBDBSDAD233AEN/UD39F9633527042E99E818A1ABCEIAECAEN /Iw/CDA8602DIFDF 14F F

€>c

(~JaC

Please choose your access to the MAGMASOFT® LEARNING WORLD
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eACADEMY

All the Academy events you have at-
tended are clearly arranged and
available to you for review.

PERSPECTIVES

Here, you can find all flashcards sorted

by the MAGMASOFT® perspectives. Gindihe:

GOALS

right content for specific tasks.

High Pressure Die Casting — c/o MAGMA - The contents are not intended for pub...
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&« > C a learning.de/put UOADOE9A32FC741F2990CD65D34C37067EN/UBB3BA6FBBI464CT TAFS40409ABEA 19B9EN/lw/C32CAD25B316A4ETIBEGB6D5BDFASCBIEEN /indexhtmizcloudlink.. o+ 12 % @ O A M © = » = O P
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Select the learning contents of your attended events to review them:

WORKSHOPS SEMINARS

0 Basic Training 0 Geometry Creation for Optimizat... ° Evaluation of Simulation R I
° Process Training — Cast Iron 0 Tips & Tricks

° Process Training — Steel Casting 0 Inverse Optimization and ‘User R...

o Process Training — Non-Ferrous ... o Coaching MAGMASOFT®

o Process Training - Investment C... O Interpretation of Simulation and ...

o Process Training — Stresses in S... 0 Coaching MAGMAstress
o Process Training — Core Product...

o Virtual Process Optimization

£ Back to the main page

Sand Casting - c/o MAGMA - The contents are not intended for publication or di...
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International MAGMA User Meeting 2024
October 9-11, Frankfurt, Germany

_ 7 E é Q > -
YJZZE o7
Some 0Ur pops % -
' s \\w 90 fo :Jf*:‘,:;::" B

1=

. o
o 2 EY

- 9F100E)~0ME@), 232 G Lo

- =L & YA ACRS KL MTAAE

1

— 1-UGM &AM X} &2 2F 3508

AT R4 (SXIES 1)



International MAGMA User Meeting 2024

AGENDA

International MAGMA User Meeting 2024

October 9-11, 2024
RADISSON BLU - Frankfurt

Wednesday, October 9, 2024
19:00 MAGMAwelcome

Thursday, October 10, 2024

08:30 Registration

- Lightweight Efforts on Cast Iron Parts

Cem Aydin & Mahmut Mert Buidu, Doktas Dokom-
colok Ticaret ve Sanayl A.§. Orhangazl, Torkye
MAGMA ECONOMICS

Mathias Bodenburg, MAGMA GmbH, Germany

)

Steel Casting
~ Overcoming Challenges of Steel Castings in
Pinar D5kiim with MAGMASOFT*
Goisah Ust, Pinar Dokom Sanaylve Tic. AS.. Turkye

09:00 Welcome and Plenary Presentation |
~ Modeling of Material Propertios - From
Doterministic to Probabilistic Modeling
Vanassa Giack Nardl, MAGMA GmbH, Germany - Record-Breaking Casting Success Powered
- Data-Driven Prediction Study of Elongation by MAGMA's Exportise
Dispersion in High-Pressure Cast Compo- Canan Secgen. Akdas Dokom Sanayl ve Tic. AS.

nents Tarklye
Jin-Kwan Kim, Hyundal Motor Company Namyang - Simulation Te f Solidification of Sand
AZD Center. South Korea St Ot o of San
~ Creative Solutions for an E-Mobility Hou- Albert An, China Machinery industral Products Co,
sing Using Sand Cores in Low-Pressure Lid.. China
Casting - - Optimized Production Using MAGMASOFT®
Baris Cavunt & Denz Goler, Dokias A.S. Manisa. Rotacastor & Invostmont Casting
Torklyo Emir Subasic. ACCESS o.V.. Germary
10:30 Coffee Break - Useful Tips for Realistic Simulation of Steel

Investment Castings
11:00 Plenary Presentation Ii Petr Kotas, MAGMA GmbH, Czech Republc
. MAGMASOFT® 6.1 ~ MAGMA ECONOMICS
Tristan Kotthoff, MAGMA GmbH, Garmany Paul Rahmer, MAGMA GmbH, Germany
~ Dovelopments in MAGMASOFT® - : 5
An Outlook Die Casting (HPDC)
Jospar Thorborg, MAGMA GmbH, Germany - Using a Modified Neural Network with
MAGMASOFT® Optimization Data to Select
12:30 Lunch Optimum Conditions for HPDC Processes
i Pressure Dio Castl ;
14:00 MAGMAworkshops Frocklke Coppar: Frassur D Casting Py, L.
Cast Iron ~ Adjustment of Alloy Properties and
Hoat Transfor Conditions for Realistic
Simulations
Siddhant Thobhanl, Bocar GmbH, Germany

~ Application of MAGMASOFT® on Engine
Components

Chen Xuming, Weichal Fower Co. Lid., China

~ Finding a Roal Solution - Indirect Squoeze Casting Technology for
Ayyappan Manlkandan, Aquasub Engineering the Automotive Industry
Unit V, India Mian Lufi4k, Top Aluit 5.1.0.. Czech Republc

~ Continuous Improvement with Creative -~ How to Achieve the Best Compact Gating

Solutions for Optimizing Casting Quality

Volkan Nesipoghu, Trakya Dokom San. ve Tic. AS. C?

Hoad Office, Turkye Dovrim Bidicl, Soperpar Otomotlv Sanayive
Tic. AS., Turklya

Design and Balanced Filling for Multi-Cavity
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International MAGMA User Meeting 2024
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International MAGMA User Meeting 2024

108 10% : =294 AI8X} ZH & Workshop

-

=Z2E AEX EE

— Al 20244 108 10€(=), 9:00 ~ 11:00

- HEXA S HE NS o] R 2 M HF OFE FE of7] £EE 10/10 £E 10/11 £ E O|F)

e UHA S CEal L2t
Volkswagen AG Validating Flow Simulations with Al-Based Optical Quality Control: A Stephan Goeke Germany
Systematic

Weichai Power Co. Ltd  Application of MAGMASOFT® on Engine Components Chen Xiuming China

Fonderie Mario Mechanical Properties Comparison Between Simulated and Measured Allessia Casari Italy

Mazzucconi S.p.A. Data on an AISi7Mg03 LPDC Crossmember Through T6 Heat Treatment

Hyundai Motor Data-Driven Prediction Study of Elongation Dispersion in High-Pressure Jin-Kwan Kim Korea

Company Cast Components Hj|O|E{ 7|8t D=2 229 HLl-g LI O S L

Top Alulit s.r.o Indirect Squeeze Casting Technology for the Automotive Industry Milan Lurniak Czech
Republic

Trakya Dokum San. ve  Continuous Improvement with Creative Solutions for Optimizing Casting Nebi Akgun Turkiye

Tic. A.S. Head Office

Quality

G



International MAGMA User Meeting 2024

108 10¥ : 22 AIEXI & H & Workshop

— Workshop
— Al 20243 10 10€ (=), 14:00 ~ 17:00
- S8Y Workshop £ :
— Castlron - =3
—  Steel - F&
—  Die Casting (HPDC) — 1@} CtO|FH A&

—  Non-Ferrous (Permanent Mold, LPDC, Sand Casting)
- HE (HOHE BE, XY CHO|72E, AFdFX)

—  Core Making Processes — 3.0{ 0| 0| Z

—  Continuous Casting — & F==x
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International MAGMA User Meeting 2024
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EUROGUSS 2024
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- MAGMA ™Al A - Hall 7, Booth 7-430

- MAGMA Presentations

- Semi-Solid Casting — Robust Industrialization by Combining a Digital Twin and Systematic Casting Trials
- Dr. Horst Bramann, MAGMA GielBereitechnologie GmbH

= From Design to prediction of local mechanical properties — casting simulation of large structural
components

- Dr. Horst Bramann & Dr. Marcus Schopen, MAGMA GieBereitechnologie GmbH G
DT



2024 MAGMASOFT®
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MAGMAacademy Seminar 2024
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MAGMAacademy Seminar 2024
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MAGMAacademy Seminar 2024
Agenda

A|ZF SH HrH A}
12:00 - 13:00 A AlALA
13:00-13:15 Welcome Greeting & MAGMAacademy Implementation Plan 2FLj IHEA A[AFRS

MAGMA Economics 47|

4B _ 14 +  MAGMA Economics: =X H| 21} CO, HI &£ 0| & A17| & 24 7HO] 2FRF
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Cast Iron & Steel
. . +  MAGMASOFT®2t MAGMAIInkE &835F 2 #|Z ZAZFst Aty
14:00 — 14:30 S JfEder 7= 7ls e = 3
« Inverse optimizationS 0|23t Sand mold S44%| O{% A8 2
Y FUEY F2YQ AEZ S5 Hot tear 741 Arg|
14:30 - 14:40 Coffee Break
HPDC
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+  Plunger 17 2| M3} At
15:40—-15:50 Coffee Break
LPDC
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+ LPDC/Wheelin MAGMASOFT® 6.1

MAGMASOFT® 6.1
00 _ 17 o| =34
17:00-17:30 +  What's New in MAGMASQOFT® 6.1 =3 =

17:30 — 18:00 Open questions
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International MAGMA User Meeting 2026
7 - 9. Oct. 2026, Salzburg, Austria

SAVE THE DATE! International MAGMA User Meeting 2026

7. - 9. Oktober 2026
SALZBU RG WYNDHAM GRAND - Salzburg, (%sf(;rreich




EUROGUSS 2026

Hall 4, Booth 4-342

B3 eurocuss

‘)'}5 MAGMASOFT®

autonomous engineering

Casting Knowledge. In a Software.

X
Visit EUROGUSS

Hall 4 / Booth Number 4-342 2026

MAGMA GieRereitechnologie GmbH

G Other
Committed to Casting Excellence
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Hall 4 Booth 4-342
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2025 MAGMA KOREA USER MEETING
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MAGMA Korea User Meeting
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MAGMA International User Meeting
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Thank you for
your attention.

geR By

MAGMA Engineering Korea
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