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Erg 1 1
Erse
1 C N
Eyse/eV
C -27.54 -27.28 -38.94 —40.48 -31.16 -26.05
N —-24.24 —-24.44 -32.28 —-34.65 -27.38 -23.57
C N Ersr
Ti V Nb Cr
Ersr
CN
3.2. E
Ti V Nb
Cr Ni Ni
6 2.
2
Egsp/eV Fe A Fe B Fe C FeA B C H L FeD Fe E Fe J Fe D E J N
Ti -3.24 -1.60 -13.36 -10.51 -7.36 -3.29 -0.69 -0.79 -0.01 1.24
A% -0.75 0.90 -9.14 -6.93 -3.68 -2.64 1.55 1.48 2.04 3.33
Nb -16.60 -12.12 -30.99 -26.59 -22.69 -16.97 -12.87 -13.09 -17.83 -7.81
Cr 0.80 1.80 -491 -3.47 -1.11 -0.99 2.12 8.07 2.41 3.08
Ni -0.97 -0.88 4.94 3.62 1.47 1.45 -1.00 -0.96 -1.19 -0.89
3 C N
3.3. CN
Eysp/eV
Ti \% Nb Cr
3.13.2 C C -5.04152 —2.46252 -19.048 -0.5089
N —3.7855 - 1.29606 - 18.672 0.2232
N CN
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1

Abstract

The model of 1/2 110 edge dislocation in austenite phase was set up with computer programming. The environment-
sensitive embedding energy ESE of C N and alloy elements in grains or in the area of edge dislocation was calculated by using
recursion method. The enrichment and interaction of C N and alloy elements in the area of dislocation were discussed.
Calculation results show that discrete light impurities C and N tend to aggregate in the dislocation area forming Caldwell air
mass above the edge dislocation the alloy element is liable to distribute in perfect austenite grains. Ti V' Nb and Cr which
are strong or middling strong elements for carbide formation are easy to aggregate in the edge dislocation area. They can also
form the Caldwell air mass above the edge dislocation like C or N. But Ni which is non-carbide formation element aggregates
below the dislocation line or distributed in the perfect grains. The light impurity can enforce the aggregation of strong carbide
forming elements in the edge dislocation area. When the temperature is decreased and when the concentration of C N and alloy
elements reach the high limit of concentration the C N compound of alloying elements will precipitate from the matrix in the
edge dislocation area of austenite in the steel. These compounds can act as heterogeneous nuclei of austenite phase in the course

of recrystallization leading to the refinement of austenite grains.
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