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Solidification of commercial alloys frequently happens out of equilibrium.  One of the main reasons is that diffusion in the solid state can be much slower that the progress of solidification (controlled by heat extraction).  Although local equilibrium may be preserved at the S-L interface, the solid composition is not uniform when the alloy solidifies.  One of the simple models used to simulate this is to assume that the liquid phase is perfectly mixed during solidification and that no diffusion happens in the solid phase.  This is called the Scheil model (after a German scientist named Scheil).


Thermocalc has a module that models solidification according to the Scheil model.   





In this assignment we want to compare the phase distribution resulting from equilibrium solidification of a given steel with the phase distribution (and phase composition) resulting from the application of the Scheil model.





The steel we are interested is a flat product steel used for some high strength high formability applications and has the following “basic” composition in weight percent:


Mn 1.2%	C 0.29% 	Ti 0.04%	P 0.010%


(although Ti and P are not present in high concentrations, they have considerably large distribution coefficients during solidification, that can lead to high segregation.  Furthermore, P and Ti segregation can cause cracking in continuous casting!)





Calculate the phases that form as this steel cools from 100% liquid to 500 C (assume this is going to be the room temperature phase distribution) as well as the relative fraction of each phase as a function of temperature (one way of doing that is stepping down on temperature from a high enough temperature and then plotting NP(*) or BP(*) as a function of T.


Calculate the evolution of the liquid phase composition during cooling.  (try plotting w(liq,*) vs T, for instance.


Using the Scheil module, repeat the calculations and compare the results.





