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Al-Fe-Ga (Aluminum-Iron-Gallium)

V. Raghavan

Recently, [2008Zho] determined an isothermal section
for Fe-rich alloys of this system at 650 °C and a vertical
section along the Fe-Gag 75Alg -5 join.

Binary Systems

The Al-Fe phase diagram [Massalski2] depicts several
intermediate phases. Apart from the high temperature phase
FesAls (€), there are three phases stable down to room
temperature: FeAl, (triclinic), Fe,Als (70-73 at.% Al; ortho-
rhombic), and FeAl; (FesAl;3) (74.5-76.6 at.% Al; mono-
clinic). The Al-Ga phase diagram [Massalski2] is of the simple
eutectic type, with the eutectic point at 97.9 at.% Ga and
26.6 °C. The Fe-Ga phase diagram [20040ka, Massalski2] has
the following intermediate phases: o’ (B2, CsCl-type cubic), o
(D05, BiF5-type cubic), BFe;Ga (D019, NizSn-type hexagonal),
aFe;Ga (L1,, AuCus-type cubic), PBFesGas (AlgCrs-type
rhombohedral), aFesGas(FesGes-type monoclinic), Fe;Gay
(monoclinic), and FeGas (CoGas-type tetragonal).

Ternary Phase Equilibria

With starting metals of 99.99% Al, 99.9% Fe and
99.99% Ga, [2008Zho] arc-melted 21 Fe-rich ternary
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Fig. 1 Al-Fe-Ga isothermal section near Fe corner at 650 °C
[2008Zho]

alloys. The alloys were given a final anneal at 650 °C
for 120-480 h and quenched in water. The phase
equilibria were studied with optical and scanning elec-
tron metallography, x-ray powder diffraction, energy
dispersive x-ray spectroscopy, and differential thermal
analysis. The isothermal section at 650 °C constructed
by [2008Zho] is shown in Fig. 1. The 42 — B2
transition is first-order at low Ga contents and becomes
second-order, as more Ga substitutes for Al. The D09
phase field in Fe-Ga alloys becomes unstable with a few
percent addition of Al Figure 2 shows the vertical
section proposed by [2008Zho] along the Fe-Gag 75Al0 55
join. At >20 mol.% of Gag75Alg,s, the 42 + L1, two-
phase region is stable at lower temperatures. A eutectoid
reaction D03 «>A2 + L1, is indicated by [2008Zho] at
~584 °C.
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Fig. 2 Al-Fe-Ga vertical section along the Fe-Gag75Alg s join
[2008Zho]
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