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ABSTRACT Using a first—principles plane—wave pseudopotential method, the energetics and elec-
tronic structures of Ni/NizAl interface with Re and Ru additions have been calculated. The calculation
of Griffith rupture work W demonstrated that either the substitution of Re atom for Ni atom in y—Ni
block or Ru atom for Al atom in 4'~NizAl block are profitable to improve the rupture strength of the
interface. The multiple addition of Re and Ru can further improve the strength of the interface when
Re and Ru atoms occupy respectively at Ni and Al sites at (001) atomic layers adjacent to the coherent
(002) interfacial atomic layer. Whereas, when Ru atom locates at Al site in y'-NigAl block and far
away from the coherent (002) interfacial layer, the multiple addition will decrease the interface strength
to a lower value than that with only Ru addition. The analysises of electron densities of states (DOS)
and the distributions of valence electron densities revealed that the effect of Re and Ru is attributed
to the stronger electronic interactions of Re-Ni and Ru~Ni within first nearest neighbor.
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Table 1 The total energies of Ni/NigAl interfacial supercells (E;) and their corresponding surface models (Es),

the interfacial areas S; and Griffith rupture works (W) for different models

Model Site E;, eV EY, eV EY eV S, nm? W, J/m?
No.1 Region-1  -75964.7197  -48520.2834  -27429.5704  0.2449 1.862
(No—add) Region-2 -75964,7197 -37736.1353 -38212.4615 0.2449 5.273
No.2 Region-1  —78194.1596  -50751.2522  -27426.2805  0.2533 5.258
(Re—a) Region-2  -78194.1596  -39964.8078  —38208.7473  0.2533 6.516
No.3 Region-1  -81047.8340  -48516.4995  -32512.1971  0.2524 6.073
(Ru—b) Region-2  -81047.8340  —37733.0350  -43296.9842  0.2524 5.647
No.4 Region-1  -81047.4764  -48516.5328  -32513.5821  0.2518 5.523
(Ru—)c) Region-2 -81047.4764 -37733.1432 -43296.6078 0.2518 5.639
No.5 Region-1  -83281.2851  -50750.8843  -32511.9596  0.2543 5.809
(Re—)a+Ru—) b) Region-2 —-83281.2851 -39964.4908 -43296.5341 0.2543 6.382
No.6 Region-1  -83280.9656  —50750.8284  -32513.2986  0.2545 5.300
(Re—mat+Ru—c)  Region—2  -83280.9656  —39964.5301  -43295.9280  0.2545 6.454
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