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COMPETITIVENESS
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Cost reduction

Optimized designs reduce overall production 

costs, raw material consumption, and 

environmental impact.

Quality Improvement

Higher internal and external quality.

Stability

Avoids rejection variations by increasing 

the robustness of the process.

Rapid development

“Time to market” highlights the foundry’s 

qualifications and differentiates the market.

Knowledge (know-how)

Communication of knowledge between 

different areas and generations within the 

company, ensuring its future.

Prevention (Correction)

Avoid failures.



High diversity of defects



http://www.satpcl.co.th/en/products/product-showroom/argricultural-machinery/tractor-parts

AGRICULTURAL MACHINERY



PROFIT POTENTIAL IN A FOUNDRY

500 tons/month 5% improvement

75 ton/month

USD 100.000,00

2 days of production 

[9%]

Production Metallic Performance

Results



Virtual Design
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Process optimization

Development

Optimized

- Simultaneous optimization

- No prototypes

Conventional 

Development

- Based on practical tests

- Sequential optimization

Reduce time and cost
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Machined weight: 23.0 kg

Gross weight: 28.5 kg

Casting system weight: 11.00 Kg

Metal yield: 72.1%

Part

Machining 

Allowance

Core

Feeder

Runner

Sprue Pouring Basin



1 Temperature

2 Velocity

Analysis of 

Results

3Fraction Liquid

4Porosity



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



Shrinkage porosity observed comparatively between simulation and casting practice



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

Gross weight: 28,5 * 2 = 57,0 Kg

Casting system weight: 7,6 Kg

Metallic yield: 88,2%

Pouring Basin

Sprue

Runner

Cores

Machining 

Allowance

Gate



Volume: 830.296 mm³ Volume: 116.589 mm³

Original project Optimized project
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Optimized project
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Dimensions: 

700 x 580 x 470 

Weight: 

297,00 Kg

Binder content: 

20 % 

Resin burning: 

7,5 / 1 

Dimensions: 

700 x 580 x 470 

Weight: 

212,00 Kg

Binder content: 

68 % 

Resin burning: 

3,3 / 1 



Fraction Liquid Binder Content Temperature
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Sand/Metal 

Ratio
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 1º step:

 Identification of costs associated with 

the manufacturing process

Identifying costs

2º step:

Definition of the costs of each stage

Total cost of casting alloy

Total cost of cores

Total melting costs

Total melting costs of clamping load

Total costs of feederneeck cleaning

Total costs of molding



 2º step:

 Definition of the costs of each stage

Separating costs

Total cost of casting alloy

Total cost of cores

Total melting costs

Total melting costs of clamping load

Total costs of feederneeck cleaning

Total costs of molding

Total cost of casting alloy

Total cost of casting alloy per tone

Total cost raw material

Total cost of molding

Unit cost of molding

Total cost of cores

Unit cost of cores

Total cost of feederneeck area cleaning

Unit cost of per feederneeck area cleaning

Melting costs

Cost per hour of furnace 

Melting performance per hour

Melting costs per part

Melting costs of the clamping load

Costs of the clamping load

Melting loss 

Melting costs of the clamping load



 2º step:

 Definition of the costs of each stage

Separating costs Total manufacturing cost per part

R$ 676,01 = USD 112,67

Total cost of casting alloy

Total cost of casting alloy per tone

Total cost raw material

Total cost of molding

Unit cost of molding

Total cost of cores

Unit cost of cores
Total cost of feederneeck area cleaning

Unit cost of per feederneeck area cleaning

Melting costs

Cost per hour of furnace 

Melting performance per hour

Melting costs per part Melting costs of the clamping load

Costs of the clamping load

Melting loss 

Melting costs of the clamping load

Total cost of manufacturing per part

Total cost of cast 
alloy

Total cost of 
molding

Total cost of 
feederneeck 
area cleaning





Cost comparison

Metal yield

72%

USD 112,67 / part

Metal yield

75%

USD 87,09 / part

Metal yield

88%

USD 69,00 / part

Part 38% cheaper

Total cost of casting alloy

Total cost of cores

Total melting costs

Total melting costs of clamping load

Total costs of feederneeck cleaning

Total costs of molding

Total cost of manufacturing per part

Total cost of manufacturing per part

Total cost of casting alloy

Total cost of cores

Total melting costs

Total melting costs of clamping load

Total costs of feederneeck cleaning

Total costs of molding

Total cost of manufacturing per part

Total cost of casting alloy

Total cost of cores

Total melting costs

Total melting costs of clamping load

Total costs of feederneeck cleaning

Total costs of molding

Total cost of manufacturing per part





USD 105,20 / part

CO2eq 1090 kg / part

USD 78,41 / part

CO2eq 658 kg / part

USD 71,13 / part

CO2eq 631 kg / part

42% less CO2 emissions

Total costs of feederneeck cleaning

Estimated CO2 per part

Estimated CO2 per melting

CO2 emission estimation during filling and solidification

Estimated CO2 emission per part

Estimated CO2 per part

Estimated CO2 per melting

CO2 emission estimation during filling and solidification

Estimated CO2 emission per part

Estimated CO2 per part

Estimated CO2 per melting

Estimated CO2 emission per part

CO2 emission estimation during filling and solidification
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Where you find Castings, you find MAGMA!









2025

New Mexico and 

Ningbo (China) offices



Thank you for
your attention.

MAGMA Engineering Asia-Pacific Pte Ltd

Stay up to date, 
follow us on LinkedIn

Web: magmasoft.com.sg

j.eilers@magmasoft.com.sg

Jan Eilers
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