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B Solid-solution strengthening enhanced by Mo addition into NiCoCrFe-based
high-entropy alloys
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B Solid-solution strengthening enhanced by Mo addition into NiCoCrFe-based high-
entropy alloys

By ab initio simulations, the degree of lattice distortion for Mo-added NiCoCrFe-
based high-entropy alloys (HEAs) was precisely evaluated. The atomic volumes and
bond lengths (BL) of the constituent elements in the off-equiatomic Mo, HEAs (x = O,
0.1, 0.2, 0.3, 0.4, 0.475, and 0.54) ascended with increasing the Mo content. However,
the increase in the mean BL (BL) was not significant (0.2% per at%Mo), indicating
that the effect of lattice expansion on the solid-solution strengthening was minimal. In
contrast, the misfit parameter o g, which corresponds to the standard deviation of BL,
increased significantly at first, changed slowly after the Moy; HEA, and peaked at the
Mog.475 (Ni; §C00g5CrosFeg-sM0op475) HEA. This indicates that Mo atoms induce large lattice
distortion locally in the NiCoCrFe-based solid-solution HEAs. The most severe lattice
distortion in the Mogy.475 HEA resulted in the highest energy barrier for the dislocation glide.
The experiment validated the highest yield stress in the homogenized Moy 475 HEA.

[0 [11 J. Li, K. Yamanaka, and A. Chiba, Mater. Sci. Eng. A, 817 (2021), 141359.
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