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Abstract: The effect of substitution of alloying element Sc on the interfacial fracture toughness of Ni/NizAl (y/y ') alloy with low
index surface was systematically studied using first principles. The calculation of dissolution energy shows that the lowest energy
occupied by a single Sc atom at the interface between the y/y ' (01) and (111) phases is the Ni atom in the y phase, while at the (110)
interface it occupies the Al atom in the y' phase. When the number of Sc doped atoms gradually increases from 1 to 3 in the y/y '(01),
(110), and (111) phase boundaries, the increased Sc replaces the atoms in the y' phase. Griffith fracture energy calculation shows that
doping Sc atoms in the y/y ' phase interface significantly improves the bonding strength of the phase interface. Density of states
analysis revealed that doped Sc atoms undergo orbital interactions with their nearest Ni or Al atoms to obtain electrons. This
interaction leads to an increase in charge density at the phase interface, enhancing the bond energy between Sc atoms and the nearest
Ni or Al atoms, thereby improving the bonding strength at the phase interface of y/y ' nickel based superalloys.
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