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Microscopic phase-field simulation of formation and motion of ordered
domain boundaries in B2-FeAl intermetallic compound
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Abstract: The precipitation kinetics function of B2 type intermetallic compound was established based on the
microscopic phase-field kinetics theory, and it was used to investigate the formation and the motion of B2-FeAl ordered
domain boundaries during aging of Fe-Al alloy. The results demonstrate that the nucleation incubation period of B2-FeAl
ordered domains becomes longer with the increase of aging temperature, and it becomes shorter with the increase of Al
content. The long-range order parameter of ordered domains decreases with the growth of aging temperature, and it first
increases then decreases with the increase of Al content. The ordered domain boundaries move to their own centre of
curvature all the time, and they move faster at where the curvature of ordered domain boundary is bigger. The rule
R"(£)—R"(0)=kt (m~2) is obeyed when the ordered domain boundaries migrate, the value of m is affected very slightly by
aging temperature and alloy composition, but the absolute value of & decreases with the decrease of Al content, increases
with the increase of aging temperature.
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Fig. 1 Structure of B2-FeAl ordered structure (a) and its projecti on on [001] orientation (b)
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Fig. 2 Morphology evolution of Fe-24%Al alloy during aging and precipitating B2-FeAl ordered domain at 704 (a), 804 (b) and
904 K (c): (al)—(a4) Correspond to /=15 000, 30 000, 45 000, 30 0000; (b1)—(b4) Correspond to /=40 000, 65 000, 100 000, 300 000;
(c1)—(c4) Correspond to =60 000, 140 000, 170 000, 300 000 (The color code means the occupation probability of Al atoms.)
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Fig. 3 Long-range order parameter (LRO) as function of
aging time during Fe-24%Al alloy aging and precipitating
B2-FeAl ordered domain at different temperatures
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Fig. 4 Morphology evolution of Fe-45%Al alloy during aging and precipitating B2-FeAl ordered domain at 804 K: (a)—(d)
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Fe-Al alloy at different Al contents
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Table 1 Values for m and k of Eqn. (13) for Fe-Al alloy at
804K and different Al contents

x(AD/% m k
50 2.17 -3.69x107°
45 217 —3.54x107°
40 2.10 —2.73x107°
34 2.13 —2.63x107°
30 2.06 —2.48x107°
24 2.01 —2.28x107°

6 Fe-50%Al A7 804 K W 1) 3t 145 5 i B e 25 sf ) fy v Ak

Fig. 6 Morphology evolution of circular ordered domain boundary in Fe-50%Al alloy with aging time during aging at 804 K: (a)—(j)
Correspond to = 30 000, 40 000, 50 000, 60 000, 70 000, 80 000, 90 000, 100 000, 110 000, 120 000
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