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Abstract

Nickel-based superalloys are the most used superalloys at present and the highest
temperature, and are the preferred materials for the development of advanced aero-engines
and marine steam turbines. Alloying by adding different alloying elements is an important
method to improve the properties of nickel-based superalloy. to better understand the effect of
different alloy elements on nickel-based superalloys, In this paper, ni3al-based alloy was
taken as the research target, and the influence of Pt element on the selective occupying of Re,
Ta and W in Ni3Al phase was studied to analyze the influence of alloy element on the
performance of Ni3Al.In this paper, a first-principles calculation method based on density
functional theory is applied. By studying the occupation of different alloy elements in Ni3Al
supercell structure, the bonding between atoms is analyzed by electronic structures such as
density of states, charge density difference, charge population, etc. the strength and stability
of the alloy are analyzed by the change of system energy, so that the situation of different
elements in the same position is obtained. Through the above calculation and analysis, it
provides theoretical experience for the development of Ni3Al base alloys in the future, and

lays a certain foundation for the development of Ni3Al base alloys.
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