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Ternary alloys having a four-phase monotectic reaction
can possess interesting properties, with two different
solidified liquids in the microstructure. In their search for
ternary monotectic aluminum alloys, [2005Gro] computed
the liquidus surface of this system.

Binary Systems

The Al-Cu phase diagram [1998Liu] depicts a number
of intermediate phases: CuAl2 (C16-type tetragonal,
denoted h), CuAl (g1, orthorhombic) CuAl (g2, mono-
clinic), Cu5Al4(LT) (f, orthorhombic), e2 (B82, Ni2In-type
hexagonal), e1 (bcc), Cu3Al2 (d, rhombohedral), Cu9Al4(HT)
(c0, D82, Cu5Zn8-type cubic), Cu9Al4(LT) (c1, D83-type
cubic), and Cu3Al (b, bcc). In the above, HT = high-
temperature and LT = low-temperature. The Al-In phase
diagram [Massalski2] depicts a liquid miscibility gap with
the critical temperature at 875 �C. The monotectic reaction
L¢M(Al) + L¢¢ occurs at 639 �C. The In-rich liquid L¢¢
solidifies to (Al) + (In) at 156 �C. In the Cu-In system
[Massalski2], the intermediate phases b-CuIn (bcc), c-CuIn
(cubic), and g-CuIn (hexagonal) take part in the solid-liquid
equilibria.

Liquidus Projection

In their thermodynamic calculation, [2005Gro] employed
the binary interaction parameters from the published
literature. The liquidus projection shown in Fig. 1 was
computed by extrapolation of the binary data, without
introducing any new parameters. A number of intermediate
phases from the Al-Cu side and the Cu-In side are
intersecting the liquid miscibility gap giving rise to six
four-phase invariant reactions. The coexisting liquid com-
positions of the five of these are indicated in Fig. 1. At
527 �C, the ternary monotectic reaction M occurs. The other
reactions occur at successively higher Cu contents at 567,

604, 725, 699, and 582 �C, respectively [2005Gro]. The b
phases of the Al-Cu system and the Cu-In system are both
bcc and form a single field of primary crystallization. Not all
arrows on the liquidus lines in the direction of decreasing
temperature were indicated by [2005Gro].
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Fig. 1 Al-Cu-In computed liquidus projection [2005Gro]
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