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Overview 

 Vision 
 

 Excel worksheets 
– Fe-alloy phase calculation 
– Lead battery recycling charge calculation 

 Whiteboard 
 

 3D phase diagram printing 
 

 Conclusions 
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Vision 

 Thermodynamics are powerful 
 However, (even) FactSage is not so user friendly: 

– Selection of phases: 
• Overlapping databases/models 
• Metastability  
• Missing compounds or components 
• Updates 

– Own logic of calculation set-up 
 Metallurgy and related industry need simpler way to 

access complicated models 
 

+ All help to understand phase diagrams is welcome 
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Excel calculation sheets 

 Example 1: Fe-alloy 
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Excel calculation sheets 

 Example 2: Lead recycling 
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Phase diagram whiteboards  

 A classic: the Fe-C diagram 
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Put it on a whiteboard... 

 
 
 
 
 
 
 
 
 
 

 ... and it comes to life! 
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3D phase diagrams 

 Liquidus projections can be difficult to imagine at 
first 

 3D examples used in education are helpful, but 
mainly for theoretical, ideal systems 

 With a real system, it can be a discussion tool as well 
(and an eye catcher) 
 
 

 Rapid manufacturing techniques can produce any 
shape – so why not a phase diagram? 
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Ag-Pb-Zn ternary liquidus projection 

Kubaschewski 
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Ag-Pb-Zn miscibility gap 
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First step: digital 3D model 

 3D model 
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Second step: physical 3D model 
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Improvements 

 Vertical and horizontal sections 
 Phase volume puzzle 
 Transparency? 

 
 Improved smoothness 
 3D modelling from the Gibbs energy models? 
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Conclusions 

 Using well-known spreadsheets to make 
thermodynamics easier... 
– Point calculations for stable phase in alloy 
– Simple effect of composition or T influences 
– Integrate in charge calculation 

 
 Using new techniques to make thermodynamics 

tangible... 
– Writable whiteboard of any system 
– Full colour 3D print of any system 

 
 InsPyro always tries to simplify the answer, without 

simplifying the question! 
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