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Formulation of a comprehensive solid-solution-strengthening theory accounting
for short-range-order softening
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The degree of solid solution strengthening in some high-entropy alloys and
binary solid-solution alloys is positively correlated with the average atomic displacement of the
constituent elements from the ideal lattice points. However, some binary alloys with short-range
ordering are negatively deviated from the linear relationship between the degree of solid solution
strengthening and the average atomic displacement derived by assuming a random solid solution,
inferring that the short-range order softening could occur in those alloys unlike the traditional
short-range order strengthening. We clarified that the degree of short-range ordering strongly
affects the average atomic displacement by systematically performing first-principles structural
relaxation, and explained the apﬁarent short-range order softening phenomena in some binary solid
solution alloys in view of the change in the average atomic displacement due to the short-range
ordering.
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