
A Scheil Solidication 
Simulation of Ni-base alloy 625 
showing the non equilibrium 
solidication temperature 

range and solidication path

Predicted elemental segregation prole 
for an aluminum alloy AA6005 just after 
solidication is complete, and before 
any homogenization treatment has 
been performed. Understanding the 
extent of segregation is important when 
determining an appropriate heat 
trtreatment.

The histogram here shows the A1 
temperature calculated for 200 
compositions each that fall within the 
P91 base metal and two weld ller 
metal matching composition 
specications. As can be seen, if the 
post weld heat treat temperature is 
seleselected according to the base metal 
compositions, the A1 temperature 
could be exceeded in the weld metal 
resulting in fresh martensite 
formation.

Calculation of linear expansion vs 
temperature for a Ti-6Al-4V composition 

compared with experimental data



The Add-On Diffusion Module (DICTRA) can be used to predict: 
(i) the carbon prole and case depth as a function of chemistry, 
time and distance, and (ii) the formation of precipitate carbides, 

as illustrated in this gure for a martensitic stainless steel.

This gure shows the interdiffusion between a NiAl coating on 
IN939 at 1050 °C after 300 hours simulated using the Diffusion 
Module (DICTRA). The calculation is compared to experimental 
data from E. Perez, T. Patterson and Y. Sohn, J. Phase Equilibria 



Simulated average length and width of rod shaped Ni2Si precipitates with 
aging time for a Cu-1.86Ni-0.45Si alloy (wt%) compared with experimental 
data from Watanabe and Monzen.

Precipitation simulations comparing wrought alloy 625 (top image) to an additively 
manufactured 625 part during a stress relief treatment. Because of segregation 
during solidication, γ’ and δ phase both precipitate much more quickly in the 
interdendritic region due to the increased Nb and Mo. Delta phase is predicted to 
start forming around 1 hour, compared with 10 hours for the wrought material.





A plot from the Process Metallurgy Module showing the ratio of liquid slag to all slag in the system 
CaO-Al2O3-SiO2 (blue contour lines) and CaO-10 wt% CaF2-Al2O3-SiO2 (red contour lines) at 
1600°C in equilibrium with a steel phase showing the extended liquid region on CaF2 addition.

A plot from the Process Metallurgy Module. The red colors in the upper right-hand corner at high 
silicon dioxide (SiO2) and aluminum oxide (Al2O3) contents show that the steel contains high 
amounts of sulfur. This means that only a little of the sulfur in the liquid steel partitioned into the 
slag phase and tells us that the slag phase has a poor capacity to take up sulfur. The blue colors in 
the lower left-hand corner indicate that the liquid steel contains only very low amounts of sulfur, so 
this would indicate a slag composition that is very effective at removing sulfur, or in other words, 
has a high sulfur capacity.
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