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TDGL computer simulation of order-disorder phase transformation

Akiyoshi MATSUMOTO, Nobuhiko CHIWATA,
Noriyuki KUWANO, Kensuke OKI

The phase transformation process has been investigated by using the time dependent Ginzburg-Landau
(TDGL) model with conservative and non-conservative variables. The Ginzburg-Landau type free energy
contains a term of £% in order to describe a first kind of transition, where & is the order-parameter. The
kinetic equations were formulated with the composition and the order-parameter which are the conservative
and the non-conservative variables, respectively. The changes in microstructure were simulated by using
the; kinetic Aequations, and they were found to be in good coincidence with those in CusPt observed with a
traﬁsmission electron microscope. The simulation revealed that the degree of order averaged over the sys-
tem changes with the annealing time in a different way depending on the annealing temperature. The
changes in the degree of order can be divided into several processes which are strongly related to the be-

haviors of APBs.
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Fig. 1  The partial phase diagram for Cu-Pt.
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Fig. 2 The phase diagram calculated with Ginzburg-
Landau free eneregy. Computer simulations
were performed at three points (x, = 0.251;
T=720, 790, 810 K) in the figure.
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Fig. 3

Time evolutions in the APB structures for various annealing temperatures: (a) Ne=2000,

(b) 4000, (c)6000, (d)8000, (e)10000 step. Left column is changes of composition x, right
column is changes of degree of order S. Bright regions of left column are Cu-rich regions

and right column S,2>0.2.
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Dark field TEM image of CusPt specimen annealed
at 738 K for 604 ks. Black lines are APBs. One
can see hairpin shaped APBs and spreaded L1,
ordered regions formed by the hairpin mechanism.

The in-situ TEM micrographs of the specimen
annealed at 859 K for (a) 0 ks (initial state), (b)
1.8 ks, (c) 3.6 ks, (d) 7.2 ks. It is observed
that the specimen becomes almost disorder once in
the early stage, then remaining ordered regions
are developed.
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