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Synopsis :

Masato ENoMOTO

The generalized central atoms model of multicomponent interstitial solutions is placed in a form which
permits direct application to the calculation of a-y phase boundaries in dilute Fe and Fe-C base

multicomponent alloys.

Example calculations are made of the ortho and paraequilibrium boundaries in

the systems containing two species of substitutional alloying elements in which experimental data on

carbon activity, equilibrium tie-line and/or phase boundaries are available.

The calculation can be

readily extended to the systems containing more than two species of alloying elements. It is expected
that the use of this model facilitates the evaluation of thermodynamics of a-y transformation in steel.
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Table 1. Thermodynamic coefficients in Fe-X binary alloys used in the calculation.
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Fig. 1. Isothermal section of the Fe-rich corner

of the Fe-Cr-Mn equilibrium phase diagram at
800°C.
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Fig. 2. Isothermal section of the Fe-rich corner
of the Fe-Ni-Cr equilibrium phase diagram (a)
at 1100°C and (b) at 650°C.
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Fig. 3. Carbon concentration in Fe-Ni-Cr-C alloys
as a function of that in Fe-C binary alloys coequi-
librated in a hydrogen-methane atmosphere at 1 050
°C. A line under the symbol designates carbide

precipitation44),
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Table 3. Activity coefficients and interaction parameters of carbon used in the calculation.

In 7% ref. Acc ref. X e, 7 ref.
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T
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(750°C ©~1.5 at%) RitdpL o 2 HEHRIS KA T\
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W BLASTEROHENITE A LR b\ paraequi-
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~
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Fig. 4. (a) Schematic illustration of an isotherm
of the Fe-Ni-Cr-C phase diagram. (b) Space
isopleth (Xy;=3 at %) through the Fe-rich corner.
It is the stacking of the section I in (a) at
different temperatures.
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Fig. 5. Changes in the position of the paraequilib-
rium boundary with the composition in the Fe-
Ni-Cr-C system (solid curves), together with the
ortho (Aes, a broken curve), and the para’ (see
text, a dash-dot curve) equilibrium boundaries in
the isoconcentration section at Xy;=Xc,=3at?%.
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