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A brief history; some selected early developments:
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Hillert, 1953, “Paraequilibrium” Swedish Institute for Metal Research

Kirkaldy, Can. J. Phys., 1958;36:907

Popov, Fiz. Met. Metall., 1958;6:643

Purdy, Weichert, Kirkaldy, TMS-AIME,1964;230:1025

Aaronson, Domian, Pound, TMS-AIME, 1966;237:768

*Kinsman, Aaronson, in “Transformation and Hardenability in Alloy
Steels” Climax Molybdenum 1967:39

*Hillert, in “The Mechanism of Phase Transformations in Crystalline

Solids” Inst. Metals., 1969:231
Gilmour et al, Met. Trans.,1972;3:3213
Coates, Metall.Trans.,1973;4:1070, 2313

* these anticipated the need to model the interface itself; the others primarily used
sharp-interface concepts.
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Conclusions:

Recent experiments have brought to light a number of new
and (perhaps) unexpected aspects of the behaviour of alloying elements at
migrating transformation interfaces.

Further experiments are called for, with emphasis on the
response of ternary systems (Fe-C-X) to isothermal transformation and
decarburization conditions; at the same time, a parallel intensified modelling
approach will be required for the deeper understanding of several unanswered
(or partially unanswered) questions.

These studies may provide a new window on the nature of
driven interfaces, especially in relation to the formation of ferrite from
alloyed austenite, but also in relation to the massive transformation,
CIGM etc. etc.
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Outstanding:
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Issues of long standing:
. Role of segregation, co-segregation (C, X), to the interface;
« Physical meaning of “the spike”: to be revisited,;
. Diffusion across (as opposed to along) the interphase interfaces;
« Animproved model for “the bay”;
« Application to bainite;

« Relevance of sharp-interface-derived concepts vs diffuse interface and
continuum interface models.

Newer Questions:

« PE kinetics at high temperatures (and low temperatures?) in Fe-C-Mn, other systems(?);

« Differences in interface structure: decarburization layer, Widmanstatten, grain
boundary allotriomorphs, (as related to kinetic response and segregation potential);

Gary Purdy 24
ALEMI Stockholm May 2009



aH (D

Notes on misuse of the term PE (e.g. CPE for martensite tempering),
assumption of PE volume fractions of ferrite after some time (1 hour),

a priori assumption of either PE or LE-NP in setting up a model,
misapplication to intercritical annealing of dual phase, trip, twip etc. steels.

Applications to massive transformation, CIGM, recrystallization, grain growth.
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