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Introduction
Market trends – a Perspective from North America



Introduction

Overview of the foundry industry

¬ Key TOP industries driving demand in 2025

Automotive

Home Appliances

Agricultural

Automotive - Aerospace

Construction - Infrastructure

Energy

Mining

Automotive - Aerospace

Industrial Machinery



Introduction

A closer look at performance & business

Automotive - Aerospace

Construction - Infrastructure

Energy

4.6%

$36.7M 

USD

1,628
Companies

Various sources: AFS – Data Mexico - Innovation, Science and Economic Development Canada (ISED)  



Introduction

A closer look at performance & business

4%

$20M 

USD

850
Companies

Automotive

Home Appliances

Agricultural

Various sources: AFS – Data Mexico - Innovation, Science and Economic Development Canada (ISED)  



Introduction

A closer look at performance & business

3%

$10M 

USD

157
Companies

Mining

Automotive - Aerospace

Industrial Machinery

Various sources: AFS – Data Mexico - Innovation, Science and Economic Development Canada (ISED)  



Introduction

Some of the challenges in the industry

- Rising costs | Energy – Raw Materials volatility

- Global competition put on smaller foundriesEconomic

- Automation and Digitalization | Competitiveness Costs

- Sustainability | Environmental standards | Green InitiativesTechnological

- Trade Policies | Tariffs | Trade Agreements

- Supply Chain Disruptions | Shortages - DelaysGeopolitical

- Skilled Workforce Shortage | Recruiting | Retaining

- Training needs | Technology continuous evolution Labor

- Automotive Transition | Shift to EV’s     

- Mining and Natural Resources

- Consumer goods

Market Specific



Introduction

What we can focus on today

- Automation and Digitalization | Competitiveness Costs

- Sustainability | Environmental standards | Green InitiativesTechnological

- Skilled Workforce Shortage | Recruiting | Retaining

- Training needs | Technology continuous evolution Labor

 Challenges might differ slightly by region, 

but a common thread can be found.

 Embrace Digital transformation and 

Modernization

 Training the workforce – Talent Shortage

 Comply with environmental standards

 Ensure a stable supply chain

 Innovate

 Use advance simulation

 Real time process monitoring

 Predictive maintenance analytics



Customer Case
The search of profitability



Casting Information

Data to consider

 OEM Part – F150 Pickup Truck

 380k parts per year

 DISA molding line 131-A

 Conveyor Length – 38.1m

 100 to 150 Molds p/h

 Mold Thickness – 250mm

 Molding time 13.3s

 Pouring temp – 1427°C

 Alloy 100-70-03



Layout

History | Initial proposal approved

 Molds Per Hour = 150

 Cake Thickness = 250mm

 Yield = 40.2%

 Internal rejects – 17% 

 External from 1.3%



 Scrap problems are related to 

these “ears” getting damaged at 

the Didion

 Potentially coming out too hot from 

shakeout impacting other castings 

and gating tree

Layout

Most predominant Issues

 Internal rejects – 17% 

 External from 1.3%



Layout

Filling & Solidification

 Molds Per Hour = 150

 Cake Thickness = 250mm

 Filling time = 10.7s

 Shakeout Max Temp = 684.3°C 

 Amount of sand used = 15.2 t/h

 Yield = 40.2%

 Casting Cost = $19.41



What is impacting profits

What symptoms does the project present?

High Scrap

Low Yield

Poor Productivity



What’s next?



Deciding to move forward, optimize, but how…

INCREASE 

YIELD



Choosing the path

REDUCE 

SCRAP

INCREASE 

YIELD
INCREASE 

PRODUCTIVITY

OPTIMIZE 

RESOURCES



Focus on reducing rejects

Customer is first – no matter the cost

REDUCE 

SCRAP
Addition of Protective

pads & pins



What is the impact on casting cost

 Molds Per Hour = 150

 Cake Thickness = 250mm

 Filling time = 14.1s

 Shakeout Max Temp = 703.4°C 

 Amount of sand used = 15.05 t/h

 Yield = 33.75%

 Casting Cost = $21.61



Choosing the path moving forward

REDUCE 

SCRAP

INCREASE 

YIELD
INCREASE 

PRODUCTIVITY

OPTIMIZE 

RESOURCES



Increase the yield and target scrap



What is the impact on casting cost

 Molds Per Hour = 150

 Cake Thickness = 250mm

 Filling time = 8.89s

 Shakeout Max Temp = 657.2°C 

 Amount of sand used = 10.59 t/h

 Yield = 43.05%

 Casting Cost = $17.31



What is the impact on total project value



Choosing the path moving forward

REDUCE 

SCRAP

INCREASE 

YIELD
INCREASE 

PRODUCTIVITY

OPTIMIZE 

RESOURCES



Increase OEE – Maximize Resources



Mold thickness and Production Rate

04.06.202530



OEE

Using Sheet from the MAGMA Database 

04.06.202531

Max production lowered as we have 

cores

 



OEE

Sheet ready for DOE and Scenario Play!

04.06.202532

Added Function Expression to track 

mold sand usage

 



Optimization

Variables and Objectives

04.06.202533

Economics relation to optimization:

Variables can be considered

Functions can be objectives

 



Simulation and Economics Production Rates

Using dependency

04.06.202534

Now thickness and productions are linked

And OEE will be driven by the DOE!

 



04.06.202535

Assessment of ALL 33 designs

Thickness or Production Rate ?

So how much production rate and 

mold thickness influenced the 

outcome? 



04.06.202536

Assessment of ALL 33 designs

Production Rate is the Performance in the OEE

So are we happy with 30 to 45 % OEE?



04.06.202537

Economics

Compare Designs for 3 different thickness @ 2 production rates



04.06.202538

Economics

The Big Picture

Mold thickness [mm] 230 240 250

Production Rate 100 150 100 150 100 150

Conveyor Length [m] 38.1 38.1 m 38.1 m 38.1 m 38.1 m 38.1 m

Shake Out Time [s] 5963.478 3975.6521 5715 3810 5486.3999 3657.6001

Max. Shake Out Temperature  [°C] 522.9 666.03 534.7 680.28 552.52 698.68

Min. Shake Out Temperature  [°C] 58.71 62.07 58.34 62.24 58.68 63.59

Mean Shake Out Temperature  [°C] 409.74 516.73 417.9 526.89 430.79 540.09

Molding Material [ t/h] 9.18 13.77 9.6 14.41 10.03 15.05

Sand Conditioning [ kJ/h] 3,582,341.63 7,310,532.61 4,210,983.17 9,045,776.38 4,595,495.42 9,563,288.58

Total Remelt [ t/h] 1.75 2.62 1.75 2.62 1.75 2.62

Total Cast Alloy [ t/h] 0.983 1.47 0.983 1.47 0.983 1.47



04.06.202539

Economics

The Big Picture

400

450

500

550

600

650

700

750

Max. Shake Out Temperature  [°C] Mean Shake Out Temperature  [°C]

Temperatures

230 240 250



04.06.202540

Summary

281 KW = 376 HP

(good for 1 hour joy ride on F-150 2.7L EcoBoost Rated 325 HP)



04.06.202541

Future Ideas

Bump up Production Rate or Go even thinner?



Economics



What is MAGMAeconomics

Evaluate Quality and Cost

 Adding and assessing quantified costs and weighting them against quality

Material costs

Melting costs

Machining costs

Labor costs

...



What is MAGMAeconomics

Make Economically and Ecologically Sound Decisions

 Economic evaluation of simulation results

 Tool to estimate impact on manufacturing costs and environmental impact (CO2)

 Bridge the gap between technical and economical info

 Take advantage of information available in MAGMASOFT®

 Economic objectives can be considered in optimization

MAGMA ECONOMICS 

provides another criterion for 

evaluating the best solution: 

costs.



What is MAGMAeconomics

Estimation of Costs / CO2

... but how do I make 

this cost estimation 

in MAGMASOFT®?

A new

MAGMASOFT®

perspective



MAGMAeconomics

Cost Sheets

 It is a spreadsheet where you can 

calculate costs

 You can create it individually from 

scratch

 You can load/save it

 You can use it as a template

 It is customizable to any foundry or a 

single department

➔ But what is the best cost sheet? → find 

a common ground



Basic structure of MAGMAeconomics

more

Costs

Casting 
costs

Melting costs

Material costs

Input

User

Metal price:

e.g.: 2 €/kg

9.39 kg x 2 €/kg

= 18.78 €/cast part

Input 

MAGMASOFT®

Calculation in MAGMA ECONOMICS

Cost estimation



Basic structure of MAGMAeconomics

more

Costs

Casting 
costs

Melting costs

Material costs:

18.78 €

Input

User

Input 

MAGMASOFT®

Calculation in MAGMA ECONOMICS

Cost estimation

Hourly

machine rate:

e.g.: 1,000 €/h

Melting capacity

e.g.: 1,000 kg/h

14.55 kg x 1€/kg

= 14.55 €/cast part



Basic structure of MAGMAeconomics

more

Costs

Casting 
costs

Melting costs: 
14.55 €

Material costs:

18.78 €

Input

User

Input 

MAGMASOFT®

Calculation in MAGMA ECONOMICS

Cost estimation

Hourly

machine rate:

e.g.: 100 €/h

80.36 s cycle time 

= 44.8 castings/h

100 € / 44.8 castings 

= 2.23 €/casting



Basic structure of MAGMAeconomics

Calculation in MAGMA ECONOMICS

Cost estimation

35.56 €

more

costs

Casting costs

2.23 €

Melting costs

14.55 €

Material costs

18.78 €

Hourly

machine rate:

e.g.: 1,000 €/h

Melting capacity

e.g.: 1,000 kg/h

Metal price:

e.g.: 2 €/kg

Hourly

machine rate:

e.g.: 100 €/h

e.g. machining

hourly rate:

Xxx €/h

Input

User



Thank you for
your attention.

MAGMA Foundry Technologies Inc.
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