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Nucleation and Growth of Proeutectoid Ferrite in Fe-C and

Fe-C-X Alloys
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Fig. 1. Morphological classifications of pro-
eutectoid ferrite. [a] grain boundary allotrio~
morph, [b] grain boundary idiomorph, [c],[c']
primary and secondary saw tooth, [d], [d']
primary and secondary sideplate, [e] intra-
granular plate, [f] intragranular idiomorph.
——, 111, and --~- are respectively the
boundaries of disordered, dislocation and mixed
structure. From ref. (1,2).
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Fig. 2. Variation of thickness of ferrite allotrio-
morph with the growth time, taken with ther-
mionic emission microscope. From ref. (6).
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Fig. 3. (a) Variation of half-length and half-
thickness of ferrite allotriomorph with the reaction
time, (b) comparison with the parabolic rate con-
stant calculated incorporating the concentration
dependence of D]. Particles are assumed to be
an ellipsoid of aspect ratio 1/3. From ref. (10),
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Fig. 4. Variation of length of ferrite sideplate
with the reaction time. From ref. (4).
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Fig. 5. Lengthening kinetics of ferrite sideplate
as a function of undercooling. Curves are calculat-
ed for a ferrite : austenite interfacial energy of
200 ergs/cm? and finite interfacial reaction kinetics.
From ref. (17).
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Fig. 6. Schematic illustration of ledge mechanism.
Overall boundary migration occurs via lateral mo-
tion of successive steps.
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Fig. 7. Variation of thickness of ferrite sideplate
with the growth time by ledge mechanism. From
ref. (19).
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Fig. 9. Variation of Mn concentration in ferrite
with the reaction temperature. From ref. (24).
Tpg and T'g are respectively the paraequilibrium
7/ (a+7), and the local equilibrium no-partition
boundary temperatures determined from the con-
struction in Fig. 10.
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Fig. 11. Comparison of measured and calculated
parabolic rate constants. acorr: faceting correc-
tion was made to the experimental values, @equii:
full equilibrium with the partition of X, apjle-up:
local equilibrium with the spike of X in austenite,
@para: Pparaequilibrium. From ref. (33).

1ot Fe-0.409C-1.73%Si ¢ |
| Fe-0.439%C-7.51%Ni
sn/ Fe-0.1295C-3.28%N _qm®
= - ——— — — o
T o
sl
o1l Fe-0.1395C-2.999Cr
[ Fe-0.1295C-3.08%5Mn &
001 L " )
500 600 700 800

Temperature, °C

Fig. 12. Ratios of measured (acorr) to calculated
(apara) parabolic rate constants as a function of
reaction temperature. From ref. (33).
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Fig. 13. (a) TTT-curve for initiation of trans-
formation in an Fe-0.119,C-1.95%Mo alloy. (b)
Parabolic rate constant for thickning as a function
of reaction temperature. From ref. (39).
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field correction, site discrimination etc. From ref.

(45).
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