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Evaluation of Partitioning Ratios of Re Atoms
in Ni-Al-Re-X (X : Cr, Mo,W, Ti, Ta, Nb, Co)Quaternary Alloys

Shogo Mivazaxi, Yoshinori Murata and Masahiko MoriNAGA

Synopsis : In order to examine alloying behaviour of rhenium (Re) and its effect on the properties of Ni-based superalloys, the
partitioning ratio of Re atoms between the y and the y’ phases and also the phase stability were investigated using
Ni-Al-Re-X(X : Cr, Mo, W, Ti, Ta, Nb, Co) quaternary alloys. When those elements, X, which occupy preferably either
Al sites or both Ni and Al sites in the NizAl(y’) compound were added to the Ni-Al-Re ternary alloys, the trend of the
partitioning of the Re atoms into the y phase became considerably high in these alloys. Also, the compositional limit
of a ¥+ ¢’ two phase region in the phase diagram was found to be 3~4(mol%) for X(X : Mo, W, Ta, Nb) and 5~ 6(mol%)
for Ti in Ni-Al-Re-X quaternary alloys. The results on the partitioning ratio were analyzed with the alloying vectors
defined by two d-electrons parameters. As the result, it was shown that the partitioning behaviour of Re atoms in the
Ni-Al-Re-X quaternary alloys were predictable using the alloying vectors.
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Table 1. Nominal compositions of Ni-Al-Re-X
(X : Cr, Mo, W, Ti, Ta, Nb, Co) quaternary
alloys used in the present investigation.
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Fig. 1. Chemical compositions of the y and 9’
phases in Ni-Al-Re-W quaternary alloys.
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Fig. 2. Chemical compositions of the y and 5’ phases in Ni-Al-Re-Cr quaternary alloys.
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Fig. 3. Chemical compositions of the y and
phases in Ni-Al-Re-Mo quaternary alloys.
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Fig. 4. Chemical compositions of the y and 3’
phases in Ni-Al-Re-Ti quaternary alloys.
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Fig. 9. Schematic drawing of Ni-corner in the iso-
thermal section at 1313K for a Ni-Al-Re-X
quaternary system. The result of Ni-Al-X
ternary system were taken from Ref.9.
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alloy after the homogenization heat treat-
ment at 1313K for 1.8Ms. (b)Result of line
analysis for the « phase.
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Table 2. Values of L and 8 for various alloying

elements.

vector ‘ L %
NP 0.692 57
NioMS 1.138 48
Ni-W 1.261 48
Ni-Re 1.000 61
Ni-Co 0.138 68
NiCAT 1.000 0
N T 1677 33
Ni°NB 1.554 17
Ni-Tz 1.569 | 33

Table 3. Values of A, ¢ and A(y’/y) for various
alloying elements.

vector N ¢ =L-cos(A8) Aly'/y)
NP 04 0.690 0.41
NioMS 13 1.109 0.65

NCW 13 1.229 0.70
NiCo 07 0.137 0.00
N 44 1.118 0.48
NINE 28 1.385 0.60
NCTZ 28 | 1481 0.65
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