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Abstract: The preparation of coating materials with excellent mechanical and friction properties through surface protective
coating technology is important to reduce the damage failure of components caused by collision and friction wear. Compared
with single-layer protective coatings, metallic nano-multilayer coatings have received extensive attention due to their unique
and controllable microstructure, excellent service properties, and their comprehensive performance can be further improved
by combining new components or interface modulation. High entropy alloys also have excellent properties due to their novel

composition design and four major effects, including high

W EH: 2023-09-19 fEEIHHI. 2023-11-22 mixture entropy, severe lattice distortion, sluggish
EETH: % HRRELATH (92163201, U2067219 diffusion, and cocktail effects. Therefore, the introduction
52001247 ) 5 BT 75 4F G5 I AL ﬁ'JIﬁ,E of high entropy alloys into metallic nanostructured multilay-

ers to form metal/high entropy alloy nanostructured multi-
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layers may break through the performance shortcomings of
traditional metallic nanostructured multilayers and greatly
improve the mechanical properties. In this paper, the relat-
ed researches on metal/high entropy alloy nanostructured
DOI: 10.7502/j. issn. 1674-3962. 202309017 multilayers in recent years are reviewed, from the perspec-
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tive of functional units and ordered structure. This review firstly introduces the preparation methods and process principles.

Secondly, this review elucidates the microstructure of functional units in terms of grain morphology, interfacial structure and

component composition, and discusses the mechanical behavior and intrinsic mechanism, simultaneously proposing an opti-

mization strategy for tuning the mechanical properties of metal/high entropy alloy nanostructured multilayers. Finally, the fu-

ture research directions and challenges are prospected.

Key words : metallic nanostructured multilayers; high entropy alloys; microstructure; mechanical properties; hardness;

tribological property
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Fig. 5 Cross-sectional HRTEM images of FeNi/Y nanomultilayers with Y-layer thickness of 2 (a, d), 3 (b, e) and 4 (c, f)

nm, respectively (fig. 5d~5f are magnified images of the white dashed areas in fig. Sa~5c
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Table 1

Effect of the addition of common elements on the microstructure and properties of HEAs coating

Element HEAs coating

Effect on microstructures

Effect on properties

Hf  NbMo, s Hf, TiZrCrAl™®") Promote bee phase formation

1. Slightly increase hardness at room temperature
2. Decrease toughness, plasticity and high tempera-

ture compressive strength

1. The intercrystal region becomes narrower

Ti CoCrCuFeMnTix[Sz] 2. The distance between the dendrites becomes smaller

3. The microstructure is obviously thinned

Significantly increase hardness, strength and wear

resistance

1. Increase dislocation density

Nb FeCoCrNiAIND, (%

Increase hardness and wear resistance

2. Improve the solid solubility of fcec and bee phases

Ni AL CrFeCoCuTiNi (3] 1. Make the bee phase content increase
i rFeCoCuTiNi
2 N 2. The lattice distortion is more severe

1. Increase hardness and wear resistance

2. Decrease corrosion resistance
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Element HEAs coating Effect on microstructures Effect on properties
. . Increase hardness, wear resistance, and oxidation re-
Cr FeCoCr, NiB[* Promote phase transition from fce to bee . ’ ’
’ sistance
Al CoCrFeMnNiAlK[‘SU] Promote phase transition from fcc to bee Increase hardness, strength and wear resistance

1. Finer microstructure

Mo FeCoNiCrMnMo, !

2. Improve film densification

3. Promote selective solubilization of the fcc phase

1. Increase strength, hardness, wear resistance and
plasticity

2. Decrease corrosion resistance

Ge CoCrCuFeNiGe, (]

Increase lattice distortion and promote phase transition to

amorphous phase, due to the large atomic radius

In CoCrCuFeNiln, [

Increase lattice distortion and promote phase transition to

amorphous phase, due to the large atomic radius
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