Accurate Ab-initio calculation of elastic constants of anisotropic binary
alloys: A case of Fe—Al

Abstract:

The final formed phases of alloys are functions of the chemical compositions of the mixture. The
overall mechanical moduli of the alloy are also functions of the phases present. Most of the
previous computed elastic constants of multi-phase alloys have showed a significant deviation
from the experimental values. In this study, we present a detailed analysis and verification of the
experimental elastic constants of a dual-phase ferro aluminide alloys by applying both the
method of mixtures and directional elastic moduli in order to obtain the match between the
experimental and computational values. The computational study was done using density
functional theory as implemented in the quantum espresso code. The anisotropic Young's
moduli of the alloys were determined along specific directions. The values along the (1 0 0)
direction, combined with application of method of mixtures, were found to be in very good
agreement with those from the previous experimental studies.
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