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A theory of short-range ordering in substitutional-interstitial solid solutions based upon interactions of nearest atoms was proposed in [1]. In this work that theory is used for calculating the degree of short-range order in f.c.c. and b.c.c. solid solutions Fe–Cr–C. Pair interaction energies were taken from both thermodynamic data and first-principles modelling. Equilibrium value of order parameter pC–Cr describing the probability to find a chromium atom in a given position near a carbon atom decreases fast with increasing temperature for both phases. 

On the basis of the theory [1] the kinetics of change of short-range order when an alloy is fast cooled from high temperature T0 to a lower temperature T1 and then held at T1. Short-range ordering changes free energy of both the f.c.c. solution and martensite which is formed from it on further cooling. It decreases the martensitic point of the alloy (austenite stabilization). This decrease occurs in two stages due to establishment of short-range order in interstitial and substitutional sublattices. Kinetics and degree of stabilization effect corresponds to M.Ye. Blanter’s experimental data [2] for a steel with 15.73% chromium and 7.05% nickel (fig. 1).
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Fig. 1. Decrease of martensitic point of an iron alloy containing 7.05%Ni, 5.73%Cr and 0.11%C (wt.), equal to 273 K, after isothermal holding at 573 (1), 673 (2) и 773 K (3)
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