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Abstract

The improvement in hardness is usually accompanied by toughness loss in
coatings. Here, the metastability-engineering strategy is applied to high-entropy alloy
(HEA) coatings to overcome the hardness-toughness trade-off. Specifically, we aim at 1)
producing metastable solid solution phases that are highly supersaturated with nitrogen
to introduce massive interstitial solid solution strengthening; 2) tailoring the stability of
the constituent phases to promote the formation of a dual-phase microstructure; 3)
compositional and microstructure tuning of metastable phases to trigger transformation-
/twinning-induced plasticity (TRIP/TWIP) effect. A unique combination of various
strengthening and toughening mechanisms equip HEA coatings with substantial gain in
hardness, toughness, and damage tolerance.
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