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Average atomic displacement: a universal parameter for predictin? degree of
solid solution strengthening in dilute and concentrated solid-solution alloys as

well as high entropy alloys

OKAMOTO, NORIHIKO

2,800,000

We have validated the conjecture that the degree of solid solution
strengthening in solid-solution alloys should be proportional to the average atomic displacement of
the constituent elements by systematically ﬁerforming first principles calculations to estimate the
atomic displacement in (non-)equiatomic high entropy alloys as well as dilute and concentrated
binary alloys whose strength has been reported as a function of solute concentration. We have found
that the critical resolved shear stress normalized to the shear modulus is in direct proportion to
the average atomic displacement normalized to the lattice constant for the investigated
solid-solution alloys, indicating that the average atomic displacement can be a universal parameter
for predicting the degree of solid solution strengthening regardless of the number of elements,
alloy systems, and solute concentration level.
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