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Agenda

¬ Nozzles for shooting and curing

¬ Inorganic

¬ Temperature of hot air

¬ Speed up

¬ Coldbox processes

¬ New curing gas dataset "Methyl Formate"

¬ Resol CO2

¬ User Results

¬ Optimization with economics „live demo“

¬ Future development? 
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Nozzles for Shooting and Curing Simulation
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1. Option – Shoot nozzle go up after shooting and curing go through opening

¬ Shooting:

¬ Curing:

Shoot

nozzle

ID1

Shoot

nozzle

ID2

Sand core ID1

Core box ID1



Nozzles for Shooting and Curing Simulation
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2. Option – Shoot nozzle exchange for curing with different size

¬ Shooting v01:

¬ Curing v01:
D10 open area for

curing ~15%=~12cm2

D4 open area ~12cm2

Shoot

nozzle

D4

Shoot

nozzle

D10

Shoot

nozzle

D4

Shoot

nozzle

D10



Nozzles for Shooting and Curing Simulation

2. Option
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Core Shooting Core Curing
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Nozzles for Shooting and Curing Simulation
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3. Option – Separate version for shooting and curing

¬ Shooting v01:

¬ Curing v02:

Shoot

nozzle

ID1



Inorganic process



Inorganic Curing Simulation

¬ Higher gas temperature is now in 

MS6.1 possible

¬ 300°C gas temperature is working

¬ In MS6.0 was max. ~273°C allowed
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Gas temperature



Inorganic Curing Simulation 

Speed up of simulation time

In MS6.1 speed up of inorganic curing simulation up to factor 4 in comparison to MS6.0

Example - MS6.0 calculation time  24hrs (8CPU) MS6.1 calculation time  11hrs (8CPU)
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Binder Systems for Core Production
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General Overview Binder Types

10.10.2024

Binder systems for core production

Physical binding Chemicalcal binding Mechanical binding

Green sand

Molding process

Magnet and

vacuum process

Gas curing process

Hot curing process

Self curing process

Source: André Gerhards, ASK Chemicals, Bindersysteme für die Kernherstellung, MAGMA User Meeting 2023, Aachen
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General Overview Binder Types

Source: André Gerhards, ASK Chemicals, Bindersysteme für die Kernherstellung, MAGMA User Meeting 2023, Aachen

Cold box

Amin curing

Beta set

Methyl formate curing

Epoxy SO2

SO2-Hardening

Resol CO2

CO2 -Hardening

Water glas

CO2-Hardening

Gas curing process Hot curing process Self curing process

Binder systems for core production
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PU Coldbox
Variation „Curing gas adsorbtion/release factor“ 

15 10.10.2024 | Tips and Tricks | International MAGMA User Meeting 2024 | Frankfurt



PU Coldbox

Curing gases – recommended settings

¬ Gas temperature: at least boiling point of gas (see tables)

¬ Amount of gassing gas:

¬ DMEA, DMIPA, TEA: standard 0,5-1g Amin/kg Sand, Trend goes to 0,25g/kg Sand

¬ CO2 4-5g/kg Sand

¬ Curing gas fraction in gas flow: 5-10% Amin, 50% CO2
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Core gassing and purging simulation 

𝐴𝐿 =
𝑘1 ∗ ⋯∗ 𝐴𝐺

𝑘2 ∗ ⋯+ 𝑘1 − 𝑘2 ∗ 𝐴𝐺

Langmuir Adsorption Model:
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PU Coldbox
Variation  „Curing gas adsorption/release factor“

| Tips and Tricks | International MAGMA User Meeting 2024 | Frankfurt18

1/0.1/10% 2/0.05/10%

4/0.025/10% 10/0.01/10%
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1/0.1

2/0.05

4/0.025

10/0.01

1s

10s

10s

10s



PU Coldbox
Variation  „Curing gas adsorption/release factor“

1/0.1/10% 2/0.05/10%

4/0.025/10% 10/0.01/10%

1/0.1

2/0.05

4/0.025

10/0.01
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PU Coldbox
Total gas mass curve
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Modifying „Adsorbed/released curing gas“ values doesn't change gas mass inflow 



PU Coldbox
Variation „Curing gas fraction in gas flow“ 
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Total gas mass curve

1%10% 5%

Reducing „Curing gas fraction in gas flow“ slows down gassing/adsorption



Adsorbed Curing Gas

1/0.1/1% 1/0.1/5%

1/0.1/10% 1/0.1/10%



PU Coldbox

Max. Adsorb Curing Gas

1/0.1/1% 1/0.1/5%

1/0.1/10% 1/0.1/10%

10s 10s

10s 1s
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New Dataset in Coldbox Process

New curing gas type – 'Methyl_Formate'
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Resol CO2

Default settings Changed settings
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User Results
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Sand velocity at higher sand fraction

If 'Sand Fraction' - 50 is higher than 0 Then show sand velocity, in other case is the value 0



If critical concentration is reached …

Result name

Define result

Unit

Calculated User Result



Ideas for future development

 Core identification/describe shape-size-volume

 From pressure calculator:

 Shooting pressure

 Ration surface area nozzle/vents

 Mass flow from nozzle

 Geometrical filling:



Thank you for
your attention.

MAGMA Gießereitechnologie GmbH

l.pavlak@magmasoft.de

Ľuboš Pavľak


