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Growth Kinetics and Alloying Element Partition of Proeutectoid Ferrite
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Table 1. Thermodynamic properties of alloying
elements.
Alloying y-or o C-X interaction in austenite®
element former 2 repulsive or attractive

‘Mn y —5070/T attractive

Ni y —2.2+7600/T repulsive

Cr ¥* 24.4—38400/T attractive

Si a 4.84+7370/T repulsive

Mo a 3.855—17870/T attractive

A @ —24 660/ T attractive

* g-former for Xc, = 0.07

The C-C interaction is expressed as &(c) =26—24exp[—0.10 —
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Construction for interfacial compositions during growth under local and para-equilibrium

modes in a) Fe-C-Ni and b) Fe-C-Si systems. Thick solid curves are orthoequilibrium o/ (a+ )
and ¥/ (a+ y) boundaries. Broken curves are paraequilibrium 7/ (a+ ) boundaries. Dot-dash
curves are the boundaries at which a transition from the P-LE to the NP-LE modes occurs.
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Fig. 2. Variation with reaction temperature of calculated a) carbon and b) alloying element concen-
trations at interfaces and c) parabolic rate constants of growth under local and para-equilibrium
modes in an Fe-0.5C-2Mn alloy. Solid and dashed curves are for LE and Para modes, respectively.
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Fig. 3. Same plots as Fig. 2 in an Fe-0.5C-3Mn alloy.
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Fig. 4. a) Calculated diffusion field of Mn around
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10%*s in an Fe-0.5C-2Mn alloy. b) Diffusion field
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Fig. 7. Parabolic rate constant ws. reaction

temperature plot for an Fe-0.5C-3Ni alloy.
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Fig. 8. Same plots as Fig. 4b at 690°C in an
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Fig. 9. Same plots as Fig. 2 in an Fe-0.5C-3Cr alloy.
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Fig. 10. Same plots as Fig. 4b at 750°C in an
' Fe-0.5C-3Cr alloy.
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Fig. 12. Same plots as Fig. 4b at 800°C in an
Fe-0.5C-3Si alloy.
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Fig. 14. Same plots as Fig. 4b at 900°C in an
Fe-0.5C-3Si alloy.
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