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Joined MAGMA in 2010 in Singapore
Studied Business and Marketing in Munich, Germany

Lived in Singapore, Germany, Japan, China
General Manager of Singapore office, the ASEAN+ANZ HQ

(First time back in Australia after 25 years)



WHY USE SIMULATION?
COMPETITIVENESS

Quality Improvement

Higher internal and external quality.
Rapid development

“Time to market” highlights the foundry’s \S
,}

qualifications and differentiates the market.

Prevention (Correction) v MAGMASOFT"

autonomous engineering
Avoid failures

Cost reduction

Optimized designs reduce overall production
costs, raw material consumption, and
environmental impact.

o
U:) Avoids rejection variations by increasing
the robustness of the process.

Knowledge (know-how)
Communication of knowledge between

different areas and generations within the
company, ensuring its future.
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QUALITY IN CASTINGS - IRON AND STEEL
High diversity of defects

Cold Lap Air entrapment Dross / Inclusions
tortion

Microstructure

Graphite
Formation

B P W

Mold defects
Heat treatment




On average, 70% of a tractor's weight

AGRICULTURAL MACHINERY
is made up of cast parts.
AGRICULTURAL MACHINERY& W 2

THE WORLDS LEADING MARKETS
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PROFIT POTENTIAL IN A FOUNDRY

75 ton/month
USD 100.000,00

S

Metallic Performance

==

500 tons/month 5% improvement

2 days of production

[9%]
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PROJECT AND PROCESS DEVELOPMENT

% Virtual Design

¢

-

The information in this presentation may not be recorded or copied. MAGMA




Resources

Resources

SIMULATION OF THE CASTING PROCESS WITH MAGMASOFT®

time

time

Prototypes

Prototypes

Process optimization

Verification

A

\ 4

Conventional
Development

- Based on practical tests
- Sequential optimization

Reduce time and cost

Development
Optimized

- Simultaneous optimization
- No prototypes

The information in this presentation may not be recorded or copied.




REAR AXLE SHAFT HOUSING =} BUD”Y

TRATORES E IMPLEMENTOS

]‘7 1 L éi‘s
2= gs

"‘ \ S 4}9@/

v08
Geometry
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INITIAL ANALYSIS — NATURAL SOLIDIFICATION

I Hot spots

1S;|de The information in this presentation may not be recorded or copied. G
TGS,



FEEDING ANALYSIS - PROJECT “A”

Feeder

» : Machining
Allowance

Machined weight: 23.0 kg

Gross weight: 28.5 kg

Casting system weight: 11.00 Kg

Metal yield: 72.1%

N
Pouring Basin G

slide The information in this presentation may not be recorded or copied. G




Velocity Fraction Liquid
P N
-
B/ nnalysisof W ”
Results
Temperature Porosity

Slide The information in this presentation may not be recorded or copied. MAGMA
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vo8
Porosity
22min 14.05,100.00 %

FILLING ANALYSIS

Shrinkage Porosity [%] — Casting raw material Shrinkage Porosity [%] — Machining

Empty

Slide
14
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CORRELATION

Shrinkage porosity observed comparatively between simulation and casting practice

Source: Fundig¢ao Batatais (Brasil)

The information in this presentation may not be recorded or copied. MAGMA
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FILLING ANALYSIS - OPTIMIZED

Machined weight: 23,0 Kg * 2 = 46,0 Kg

m\ Gross weight: 28,5 * 2 = 57,0 Kg
achining
llowance

Casting system weight: 7,6 Kg

Metallic yield: 88,2%

® Design Variables

|Design Variable | Lower Limit (%) |Upper Limit (%) |Step (%) |
[w] Cast Alloy Class - C (Carbon) 3.5 EN) 01
[ Cast Alloy Class - 5i (Silicon) 2.5 28 01

v

vi4

Slide
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FILLING ANALYSIS — SHRINKAGE POROSITY

Original project ﬂ Optimized project

V.

Porosity
%

Empty

100.0
929
85.7
786

50.0

3
830.296 mm 38

286

214

14.3
7.1
0.0

o

v08
Porosity
12min 56.65, 96.02 %

Volume: 830.296 mm?3

Slide
17

714
643

e
57.1

357 —

Porosity

Empty

100.0
929

85.7

Porosity
%

116.589 mm?

12.78
6.39

Porosity
13min 18.5s, 100.00 %

Volume: 116.589 mm?3

The information in this presentation may not be recorded or copied.
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Porosity
%

Empty

89.48
83.09
76.70
70.31
63.92
57.53
51.13
44.74
38.35
31.96
25.57
19.18

12.78



SAND/METAL RATIO - COMPARATIVE

Original project Optimized project
Original project
580 , 580 .
A
o ‘ o
Optimized project o o
N~ N~
|
- =
A 4
The information in this presentation may not be recorded or copied. G




SAND/METAL RATIO

Binder Content
kg/m?

Empty

55.00
51.07
47.14

43.21

39.29

wr
Sallafication & Coolng, Snder Content
3 Smin 0, 100,00

v
" Soliification & Cooling, Binder Cantent
k. on, riene 110,00, 55.00f i/

1h 5min 05, 100,00 %
X-Ray:on, range [10.00, 55.00] ke/m®

3536
31.43
| a 27.50
N\ /. 2357
' 19.64
1571

11.79

> = N 7.86
/ 3.93

0.00

The information in this presentation may not be recorded or copied. MAGMA



SAND/METAL RATIO

Binder Content
kg/m?

Empty
55.00
51.07
47.14

4321

Dimensions:
700 x 580 x 470

Weight:
297,00 Kg

Resin burning:
7,511

Dimensions:
700 x 580 x 470
Weight:
212,00 Kg
Resin burning:
3,3/1

Binder content:

39.29

35.36

31.43
27.50
23.57
19.64

. 15.71
Binder content:

20 %

11.79

8 %

7.86
3.93

0.00

Q)

The information in this presentation may not be recorded or copied.
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SAND/METAL RATIO

Fraction Liquid Binder Content Temperature

Fraction Liquid Binder Content Temperature
o, r

Empty

1151
1070]

Binder Content
ke/m?

Empty

55.00
5107
4714
321
39.29
35.36
3183
27.50
2357
19.68
1571
179
7.86
393

R

| 990
| 909
666
586

W
£
v

9
Soiidification & Cooling, Binder Content
h 5min 05, 100.00 %

X-Ray: on, range [10.00, 55.00] kg/m* 17 G

il
NEcolola
= R R

v19
§ Solidification & Cooling, Temperature
3min 40.1s, 85.10 %

X-Ray: off

v19 v19
Solidification & Cooling, Fraction Liquid Solidification & Cooling, Binder Content
3min 33.2s, 15.94 % 3min 13.1s, 80.19 %

X-Ray: off X-Ray: on, range [10.00, 55.00] kg/m?

MIIGMII
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TECHNICAL/FINANCIAL RESULT

Original

1 72,1% 20 %
OB Parts / Metallic Resin
' mold Yield burning
Optimized
‘ G ) 2 88,2% 68 %
A Parts / Metallic Resin
mold Yield burning

Slide The information in this presentation may not be recorded or copied. MAGMA
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MAGMA ECONOMICS

Identifying costs

Original

— 1° step:

— ldentification of costs associated with
the manufacturing process

Total cost of casting alloy

(o) .
Total costs of molding 2° step:
Total cost of cores Definition of the costs of each stage

Total costs of feederneeck cleaning

Total melting costs

Total melting costs of clamping load

The information in this presentation may not be recorded or copied. G 23
TS



. flx) 2789624 RS .
Total cost of casting allo . \
s ﬂ;r;
MAGMA ECONOMICS e — e
Mass of Casting All IDs @ 23.8036 kg
Se arati n costs v~  Total cost raw material 4370 R/t
p g Mass of Cast Alloy @ 400322 kg
v Total cost of molding Y 2629985 R$
— 2° step:
Unit cost of molding 1 Ré/kg
%11 &1 Mass of Cope Box All IDs (741 0 kg
— Definition of the costs of each stage 2
Mass of Drag Box All IDs [va} 0 kg
Mass of Sand Mold All IDs @ 2629985 kg
v Total cost of cores 9 267677 R$
- ¥ Unitcostof cores 1 Ré/kg
2 Total cost of casting alloy JI‘ [x } 278.9624 RS
Mass of Core All IDs @ 26.7677 kg
# Total costs of molding Slx) 2629985 RS Mass of Chill All IDs [74] 0 kg
I:’ Total cost of cores fix) 26,7677 RS | ¥ Total cost of feederneeck area cleaning 665038 R$
. v Unit cost of per feederneeck area cleaning 0.06 R$/mm2
I:' Total costs of feederneeck cleaning ," [f} 66.5038 RS I
Number of Casting Materials @ 1
Total melting costs ‘I‘h} 40.03 RS‘{part M Melting costs 4003 R$/part
Cost per hour of furnace 1,000 R$/hour
I:' Total melting costs of clamping load f(l—] 0.751 Rs I
Melting performance per hour 1,000  kg/hour
Melting costs per part 4003 R$/part
A Melting costs of the clamping load Jlx) 03735 RS
Melting loss 8 %
¥ Costs of the clamping load fix) 0.751  RS/kg
e Melting costs of the clamping load f1x) 0.671  RS/kg

The information in this presentation may not be recorded or copied.
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MAGMA ECONOMICS

Separating costs

— 2° step:
— Definition of the costs of each stage

ﬁ;ﬁ’

Total manufacturing cost per part

R$ 676,01 = USD 112,67

Total cost of casting alloy Jt) 2189624 RS ¥ Totalcost of molding 9 2629985 RS
¥ Total cost of casting alloy per tone 4370 R$/t ¥ Unit cost of molding 1 RS/kg
Mass of Casting All IDs @ 23.8036 kg Mass of Cope Box All IDs (Z, 0 kg
Total cost raw material 4370 R$/t Mass of Drag Box All IDs & 0 kg
Mass of Cast Alloy @ 400322 kg Mass of Sand Mold All IDs @ 2629985 kg
¥  Total cost of cores Jix) 267677 RS
Total cost of feederneeck area cleaning /i) 665038 RS
¥ Unitcostof cores 1 R$/kg
L Unit cost of per feederneeck area cleaning 006 R$/mm2
Mass of Core All IDs @ 267677 kg
Number of Casting Materials @ 1
Mass of Chill All IDs ‘Z) 0 kg
q S 40.03 R$/part
Melting costs & Melting costs of the clamping load S0 03755 RS
Cost per hour of furnace 1,000 R$/hour Melting loss g &
Melting performance per hour 1,000  kg/hour ¥ Costs of the clampingload flx) 0751 RS/kg
Melting costs per part S 4003 R$/part ¥ Melting costs of the clamping load fx) 0.671 RS/kg

The information in this presentation may not be recorded or copied.

Total cost of manufacturing per part

Total cost of cast
alloy

Total cost of
u molding

Total cost of
feederneeck
area cleaning

Gma =



Cost comparisons

The information in this presentation may not be recorded or copied.




MAGMA ECONOMICS

Cost comparison

ﬂri—g_i;\al

Q Total cost of casting alloy Slx) 2789624 RS
. Total costs of molding flx) 2629985 RS
’ Total cost of cores Sx) 267677 RS
. Total costs of feederneeck cleaning fix)  66.5038 RS
Q Total melting costs Sx) 40,03 R%/part
. Total melting costs of clamping load fix) 0751 RS
I . Total cost of manufacturing per part fx) 676.0133 RS I

Metal yield

72%
USD 112,67 / part

Part 38% cheaper

Q Total cost of casting alloy Sflx) 543.2523 RS
’ Total costs of molding Sx) 24p.1403 RS
@  Totalcostof cores S 537018 RS
’ Total costs of feederneeck cleaning fix) 130.8119 RS
Q Total melting costs Slx) 76.8  RS/part
. Total melting costs of clamping load Sl 03755 RS
. Total cost of manufacturing per part Six) 5225409 RS

Metal yield
75%

USD 87,09 / part

The information

in this presentation may not be recorded or copied.

mzed

Total cost of manufacturing per part

Q Total cost of casting alloy Six) 497346 RS
@  Totwlcostsof molding S 2105545 RS
’ Total cost of cores Sx) 535008 RS
’ Total costs of feederneeck cleaning ) 0 RS
Q Total melting costs Sx) 66.26 RS/part
. Total melting costs of clamping load x) 03755 RS
I . Total cost of manufacturing per part Jix) m40184 RS I

Metal yield
88%

USD 69,00 / part

27



CO, Emissions
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MAGMA ECONOMICS

42% less CO, emissions

Q Estimated CO, per part 6.776
. Estimated CO, per melting 10.724 USD 1 05,20 / part
Q CO, emission estimation during filling and solidification 1,072.968 COZGq 1 090 kg / part
. Estimated CO, emission per part 1,090.468
Q Estimated CO, per part 6.784
. Estimated CO, per melting 12.958 USD 78141 / part
Q CO, emission estimation during filling and solidification 1,296.375 Cozeq 658 kg / part
@ Estimated CO,emission per part 1316.117
Total costs of feederneeck cleaning
Obtimized Q Estimated CO, per part 6.771
ﬁ: o : USD 71,13/ part
Estimated CO, per melting 1243
CO,eq 631 kg / part
Q CO, emission estimation during filling and solidification 1,243.539
. Estimated CO, emission per part 126274

The information in this presentation may not be recorded or copied.



MAGMA TODAY 2025

Where you find Castings, you find MAGMA! New Mexico and
Ningbo (China) offices

MAGMA
GieBereitechnologie
GmbH

Pardubice, Czech Republic

10 subsidiaries, 350+
employees, 20
distributors

MAGMA Foundry
Technologies Inc.
Chicago, USA

Aachen, Germany

B Kackertstr. 16-18
52072 Aachen

KVinici 1256
53002 Pardubice

10 N. Martingale Road, Germany Czech Republic
Suite 425
Schaumburg, lllinois 60173 . 5
USA ik MAGMA Engineering
65 software T Korea Co, Lt
SIGMA, Inc. Seoul, Korea
developers + R&D Suite 902, Hyundai 41 Tower
. 21 7-9I ?/I;gig;;g,Yangchun-gu
cooperations o
t"//' “
.
U p tO 1 0 fU nd ed R&D /’/-'\ MAGMA Engenharia @ MAGMA Engineering
H do Brasil Ltda. (Suzhou) Co., Ltd.
projects Suahou, Ghina

Room 1515 CIQ Tower
No. 98 Suhui Road
Suzhou Industrial Park
Jiangsu Province
215021 China

i Sao Paulo, Brazil
. . \ Alexandre Dumas, 1708, 1st floor
04717-004 Séo Paulo, SP

Brazil

simultaneously

Founded in 1988,
today Dr. Flender
Holding, (MAGMA,

SIGMA, Flow g o o Y B
Sciences Tt/ ane B

30 G

MAGMA Bilisim ve

C - Teknoloji Hizmetleri
;E:gi Ltd. Sti.

MAGMA Engineering
Asia-Pacific Pte Ltd.
Singapore, Singapore

MAGMA Engineering
India Pte Ltd.

Wl Hyderabad, India

W |stanbul, Turkey

Kuzguncuk Mah. Pasalimani 25 International Business Park &
Cad.

#02-24/25 German Centre
609916 Singapore

2nd floor Aparajita Arcade
Flat no. # 3-5-900/1
Himayath Nagar Main Road




Thank you for
your attention.

Jan Eilers
MAGMA Engineering Asia-Pacific Pte Ltd

j.eilers@magmasoft.com.sg

Web: magmasoft.com.sg
follow us on LinkedIn
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