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DO:-type Ordering and Phase Separation in
Off-Stoichiometric Fes-xGa:-x Alloys

Syo MATSUMURA, Yohji YUKI and Kensuke OKI

Ordering reaction of DOs type and phase separation in off-stoichiometric Fes+xGai-x alloys were investi-

gated by means of electron microscopy.

Two types of sequence of ordering with phase separation from dis-

ordered A2 to (A2+DOs3) state were found on isothermal annealing at 873 K within the (A2+DOQs) phase field.
The phase separation in an alloy with 21.9 at% Ga proceeds by nucleation and growth of the ordered DOs do-
mains in the disordered matrix, while in an alloy with 22.5 at% Ga the DOs ordered phase once prevails with
numerous antiphase boundaries, and then the disordered A2 phase precipitates along the antiphase boundaries.
Furthermore, during isothermal annealing within the (A2 + L1z) phase field, the DOs-type ordering also takes

place previous to the formation of L1z phase.

In the alloys with 21.9 and 22.5 at% Ga, once the single phase

state of DOs is realized at 773 K, whereas in an alloy with lower Ga content of 21.3 at% the DO3 phase appears

locally in the form of droplets at 833 or 773 K.
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Fig. 1 DO: ordered structure. The bee basic
lattice is divided into three sublattices, @,
B and 7. In B2 type ordered structure, the
@ and P sublattices are equivalent.
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Fig. 2 An iron-rich side of Fe-Ga phase diagram
proposed by Kaster et al®.
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Fig. 3 Annealing temperatures for this study.
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Fig. 4 200 dark-field images of Fe-21.9 at % Ga annealed at 873 K for (a) 0.18, (b) 3.6 and
(¢) 60 ks.

Fig. 5 111 dark-field images of Fe-22.5 at% Ga annealed at 873 K for (a), (b) 0.06 and (c) 0.18 ks.
Photographs (a) and (b) are taken from a same region of the specimen, and a slight difference

in diffraction condition causes reversion of contrast in the photographs, which indicates the
specimen is in the single phase state of DOs-type order.
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Fig. 6 111 dark-field images from a same region of
Fe-22.5 at% Ga annealed at 873 K for 110 ks.
There is a slight difference in diffraction condi-
tion between the images (a) and (b).
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Fig. 7 111 dark-field micrographs from Fe-21.9 at%
Ga annealed at 773 K for 1 ks, under slightly
different diffraction conditions.
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Fig. 8 Dark-field images taken with 111 reflection
from DO phase in Fe-21.9 at% Ga annealed
at 773 K for 100 ks. Ll--precipitates are im
aged with dark contrast.
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111 dark-field micrographs of Fe-21.3 at% Ga anncaled at 773 K for (a) 0.36. (b) 3.6 and
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