
Neural Network Approach Neural Network Approach 

to Slag Viscosity / to Slag Viscosity / SlagVisSlagVis

Toshihiro Tanaka,

Osaka University, Japan

How our research works 
have been related to GTT



Target :  From Nano to the Universe

Physical Chemistry of Materials
(Thermodynamics, Surface Science etc.)
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Metallurgy on the Moon
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Calc. in FactSage : Reduction of Lunar Soil



Lunar Soil

Ore dressing

Separation of Iron particles from molten slag
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To separate Fe particles from molten slag, 
Viscosity of molten slag is a Key !

(One example)
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How to evaluate viscosity of molten slag
made of Lunar soil ???

Neural Network Neural Network 

ComputationComputation Control Engineering (e.g. Robotics etc.)
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e.g.  
Compositions
& Temp.

e.g.  Viscosity
of Multi-component

Molten  Slag

・Linear regression ?
・Logarithm ?
・Exponential ?

Fundamental 
function:

InputOutput Parameters

NeuralNeural
Network Network 
ComputationComputation

Neuron

Correlation ?!
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Recommended Experimental Data
on Viscosity with Comp. & Temp. of Molten Slag
in Round-Robin Project by Prof. Seetharaman & Dr. Mills etc.

Correlation of Viscosity at each temp. with Compositions 
in multi-component molten slag

?

?

e.g.  Molten Flux for Continuous Casting in SteelMaking
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Predicting Viscosity of 
molten SiO2-CaO-Al2O3-Na2O-CaF2-
・・・
(14 components Systems)

Unit Number in 
Medium Layer

Neural Network Regression

Highly
Precise

★ Correlation of Viscosity with Comp. & Temp. is completed.

★ Input of New Comp.& Temp.  ⇒ Estimation of Viscosity



Slagvis.exe

RCCM 
(Research Center of 
Computational Mechanics, Inc.)
： An agency of GTT Technologies 

in Tokyo/Japan
SlagVis



Target :  From Nano to the Universe

FactSage
with Thermodynamic Databases.

ChemApp

SlagVis

Nano-particle 
phase 
diagrams

by  GTT Technologies

Lunar Metallurgy


