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A thermodynamic database for the Iron based systems was first released in early 90’s [1]. 

Since then it has been extensively developed for many years because of the practical 

importance of the Fe-based alloys. Currently, several databases are available for 

thermodynamic calculations of the Fe-based systems using various thermodynamic software 

packages, such as Fe-data for Thermo-Calc [2], FS-Steel for FactSage [3], and PanFe for 

PANDAT [4]. These databases cover most of the constituting elements (20-30 elements) and 

phases (~100 phases) of the Fe-based alloys and seem to have been developed successfully. 

However, there remain several issues which require further development. For example, the 
valid range of alloy compositions is usually lower than 50 at.% in the sum total of additives to 

Fe. Because of this limitation, for high-alloyed steels such as marage steels, calculated phase 

equilibria with intermetallic compounds (e.g. TCP phases [5]) are not satisfactory in some 

cases. Another limitation would be Gibbs energy descriptions of phases, which precipitate 

only under very limited conditions, such as the Z phase (a complex nitride) in high-Cr heat 

resistant steels [6], and the M6C phase [7] in low-alloyed and tool steels. To improve on these 

issues, the single most important difficulty to address is that the databases are 

closed-databases; that is, they are not publicly available.  

 

Therefore, in our open-database [8] we are improving on existing data of the Fe alloys by 

implementing ab initio simulations of material properties and by refining the thermodynamic 

models, and procedures, of the thermodynamic assessments.  
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