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Table 1 Cr’s saturated solubility and change trends in y’

phase in the different atomic potential

Ccr(—4 meV) Ccr(+4 meV)  Change trends
Ni-Al (3) 0.0634 0.0598 Decrease
Ni-Cr (3) 0.0550 0.0664 Increase
Al-Cr (3) 0.0592 0.0635 Increase
Ni-Al (4) 0.0612 0.0616 Increase
Ni-Cr (4) 0.0640 0.0586 Increase
Al-Cr (4) 0.0633 0.0589 Decrease
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Table 2 The increment of occupation at a and f sites in the different third and fourth nearest atomic potential

A1 Cet” (-4 meV)

4> Ce,’(+4 meV)

4 Ce’(—4 meV) A Ce(+4 meV)

Ni-Al (3) +0.0014
Ni-Cr (3) +0.0016
Al-Cr (3) ~0.0030
Ni-Al (4) ~0.0020
Ni-Cr (4) ~0.0024
Al-Cr (4) +0.0005

—0.0026
—-0.0010
+0.0020
+0.0010
+0.0012
—0.0010

—0.0001 +0.0001
—0.0001 +0.0214
—0.0013 +0.0002
+0.0075 —0.0079
+0.0247 —0.0423
—0.0193 +0.0144
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Phase Field Study for the Influence of Shell Potential to Cr Substitute Behavior in
NizsAlsCry

Zhao Yan, Chen Zheng, Wang Yongxin, Huo Jinliang, Zhang Lipeng, Zhang Jing
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effects of the Cr substitutional behavior in the different third and fourth nearest interactive potential is studied by the phase
field method in Ni;sAl;sCro at temperature 873 K. The results show: the evolution of the Cr long range order parameter demonstrates the
existence of Cr’s substitution for both Ni and Al sites in L1, type ordered structure, and whose solubility in y' phase is opposite between the
third and fourth shell potential. Besides that, with the increase of the Ni-Al, Ni-Cr third nearest pairwise potential, the occupation of Cr at a
sublattice sites enhance while f site’s occupation falls down, but for the Ni-Al, Ni-Cr third nearest pairwise potential, this tendency reverse.
As the Al-Cr third pairwise potential increase, the Cr occupation at a and f sites increase. Otherwise the increase of the Al-Cr fourth
nearest pairwise potential promotes Cr’s substitution for the Ni sites and decrease Cr’s substitution for Al sites.

Key words: pairwise potential; substitute behavior; phase-field model; Ni;sAl;5Cryp alloy
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