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A thermodynamic description of this quaternary system
was developed by [1999Hua] and compared with the limited
experimental data available.

Binary Systems

For brief descriptions of the Al-Cr, Al-Ni, and Cr-Ni
binaries, see the Al-Cr-Ni update by [2006Rag]. Descrip-
tions of the Al-Re and Ni-Re systems appear in the Al-Ni-
Re update in this issue. The Cr-Re phase diagram [Massal-
ski2] depicts one intermediate phase � (D8b-type
tetragonal) stable between 58 and 66 at.% Re. [1999Hua]
presented computed phase diagrams of these binary systems
(except Cr-Ni).

Ternary Systems

For an update of the Al-Cr-Ni system, see [2006Rag]. An
update of the Al-Ni-Re system appears in this issue, which
is based mainly on the computed results of [1999Hua]. No
experimental data seem to be available for the Al-Cr-Re

system. [1999Hua] presented a computed liquidus projec-
tion for this system. For the Cr-Ni-Re system, [1999Hua]
computed an isothermal section at 1152 °C (Fig. 1) and
compared the same with the experimental results of
[1998Sly].

Quaternary Phase Equilibria

Very limited experimental data are available on this qua-
ternary system. With starting metals of 99.99% Al, 99.89%
Cr, 99.9% Ni, and 99.96% Re, [1994Miy] prepared five
quaternary alloys with a constant Re content of 1.5 at.% and
Cr in the range of 2 to 10 at.%. The (Ni − Al) content was
kept at a constant value of 62.5 at.%. The alloys were an-
nealed at 1040 °C, and the composition of the coexisting
phases (� and ��) was measured by electron probe micro-
analysis. The experimental results of [1994Miy] are com-
pared with the computed data of [1999Hua] in Fig. 2. Con-
sidering that [1999Hua] used only the descriptions of the
ternary subsystems without introducing any quaternary in-
teraction parameters, the agreement is good. Figure 3 shows

Fig. 1 Cr-Ni-Re computed isothermal section at 1152 °C [1999Hua]
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a vertical section computed by [1999Hua] at 1.5 at.% Re
and at a constant Ni/Al atom ratio of 1.
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Fig. 3 Al-Cr-Ni-Re computed vertical section at 1.5 at.% Re and
at constant Ni/Al ratio of 1 [1999Hua]

Fig. 2 Al-Cr-Ni-Re computed partitioning of Al, Cr, Ni, and Re between � and �� at 1040 °C with Re � 1.5 at.% and (Ni − Al) � 62.5
at.% [1999Hua]
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