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First-principles study of influence of alloying elements on
(010) antiphase boundary energy in NizAl
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Abstract: The first-principles based on the projector augmented wave method and generalized gradient approximation
were used to study the influence of the Al contents and major alloying elements, such as Ti, Mo, Ru, Pd, Ta, W, Re and Pt,
on the antiphase boundary energy of the (010) plane in NizAl. The results show that the antiphase boundary energy
significantly increases with the increase of Al concentration. In Ni-rich Ni;Al, the elements of Ru, Pd and Pt with Ni
sublattice preference reduce the antiphase boundary energy of the (010) plane in Ni;Al, whereas the elements of Ti, Mo,
Ta, W and Re with Al sublattice site preference increase the antiphase boundary energy of the (010) plane in Ni;Al. The
effect of alloying elements on the antiphase boundary energy is related to both the site preference of elements and the
bonding strengths in Ni;Al.
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Table 1 APBE of (010) plane in Ni;Al alloys with different

Al concentrations

Alloy APBE/(mJ-m %)
Ni-23.75A1 58.54
Ni-25Al 136.61
Ni-26.25A1 256.47
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Table 2 APBE in (010) plane in Ni;Al with alloying elements

substituting Ni sublattice

Alloy APBE/(mJ-m %)
NizsRuy 25AL3 75 79.90
NizsPd; 25AL3 75 103.50
NizsPty 25AL3 75 97.37
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Fig. 1 Density of states of Pd and first neighboring Ni and Al

atoms in Ni75Pd1 _25A123_75
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Table 3 APBE of (010) plane in Ni;Al with alloying elements
substituting Al sublattice

Alloy APBE/(mJ-m %)

Ni7sAlys 75T 25 217.86
NizsAly; 7sMoy 55 240.77
NizsAls 75Tay 5 253.10
NizsAlys 75sW 25 260.82
NizsAlys 7sReq 25 245.35
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Fig. 2 Density of states of Ti and first neighboring Ni and Al

atoms in Ni75A123_75Ti1_25
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