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Calculation of Liquidus and Solidus Surfaces of Iron-rich

Corner of Fe-Cr-Ni System

Akira YAMADA, Takateru UMEDA and Yasuo KIMURA

Synopsis :

The liquidus and solidus surfaces of iron-rich corner of Fe-Cr-Ni system was calculated.

The purpose of this calculation was to reproduce sufficiently accurate informations concerning solidifica-
tion process, such as liquidus and solidus temperatures, tie-lines, peritectic-eutectic line.

The Gibbs energy of the system was expressed by use of the extended regular solution model, and the
necessary thermodynamical parameters were evaluated by the least square method, to fit experimental phase

diagrams and published thermodynamic values.

Evaluation for binary system concerning of ternary system was conducted with great attention, because
binary parameters play critical role on the tie-lines of ternary system. Precise fitting on the limited area
was made to avoid the number of parameters having low physical meaning to increase.

The calculated liquidus and solidus surfaces showed a good agreement with experimental ones, concerning
to the purpose cited above. The validity of this phase diagram was confirmed by applicating the same

method to other published phase diagram.
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Temperature unit is in *C

Fig. 1. Liquidus and solidus surfaces of iron-rich
corner of Fe-Cr-Ni system obtained by experi-
ments®.
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Table 1. Gibbs free energy by extended regular solution model.
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Fig. 2. Comparison between experimented and
calculated phase diagram of Fe-Ni system, at a) Fe
>70 at% and b) full area.

Case 1 show the result of binary fitting using
only limited area informations, and Case 2 show the
result of fitting including full area informations.
Case 0 is calculated from the parameters by NisHi-
zawaA et al.”.

Black points were reported from the phase dia-
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Fig. 3. Comparison between experimented phase

diagram and calculated phase diagram of Fe-Cr

system. Black points were reported from the

phase diagram by KusascHEwski®.
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Fig. 4. Example showing the evaluation of T,
plane on isothermal section.
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Fig. 5. Calculated liquidus and solidus surfaces
of Fe-Cr-Ni system obtained by the evaluation of
parameters using experimented phase diagram.
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Fig. 6. Liquidus and
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Fig. 7. Calculated liquidus and solidus surfaces of

Fe-Cr-Ni system obtained by the evaluation of
parameters using the work of SCHURMANN,
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