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Microstructure and Properties of Laser Cladding
CoCrFeNiSiy High-entropy Alloy Coating
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ABSTRACT: The work aims to study the effect of Si content on the microstructure and properties of CoCrFeNi high-entropy
aloy coating. Preparation of CoCrFeNiSi, (x=0.0, 0.5, 1.0, 1.5, 2.0) high-entropy alloy coating on 45" steel substrate by laser
cladding technology. The macro morphology, microstructure, microhardness and friction and wear properties of single and
multi-layer cladding layer are observed by scanning electron microscopy (SEM), X-ray diffractometer (XRD), microhardness
tester and friction wear tester. The research shows that high-entropy alloy coating forms a good metallurgical bond with the
substrate, adding an appropriate amount of Si can improve the surface formability of the cladding layer. With the increase of Si

Y#s HEA: 2020-07-08; 1T HEA: 2020-11-02

Received: 2020-07-08; Revised: 2020-11-02

TEEBN: MR (1995—), B, MEHR A, TRARTH &AL BN LT RAF B ML,

Biography: HAO Wen-jun (1995—), Male, Master, Research focus: surface strengthening of metal materials and processing of laser materials.
BIRAEE: FRAE (1964—), %, W+, 3K, TEHARHT QAL B R @ RAABEMAF T, I risun@tjpu.edu.cn
Corresponding author: SUN Rong-lu (1964—), Male, Doctor, Professor, Research focus: metal material surface strengthening and laser
material processing. E-mail: rlsun@tjpu.edu.cn

Sl AR, FRAE, 1B, &, BB CoCrReNiSi, & 8 &2k B R B aE[J]. £ @A K, 2021, 50(5): 87-94.

HAO Wen-jun, SUN Rong-lu, NIU Wei, et al. Microstructure and properties of laser cladding CoCrFeNiSi, high-entropy alloy coating[J].
Surface technology, 2021, 50(5): 87-94.



- 88 - %‘% E & 7K

202145 A

content, the microstructure of the coating changes from equiaxed crystals to dendrites, and then to equiaxed crystals. Coating

changes from fcc structure to bee structure. The unit cell structure size decreases and the coating density increases. When x=2.0,
the hardness reaches about 600HV s, which is about 3 times of the substrate. When the Si content is the highest, the wear
amount is the smallest and the friction coefficient is also the lowest, which is about 0.49. Overall, adding Si to CoCrFeNi-based
high-entropy alloy can lower the melting point of the alloy, improve the wetting ability, and improve the oxidation behavior of

the coating. Si can also increase the nucleation rate of the coating and play arole in grain refinement. Si as an added element

also increases the hardness of the coating and improves the wear resistance and friction reduction of the coating.

KEY WORDS: laser cladding; high-entropy alloy; Si; CoCrFeNi; macro morphology; microstructure; hardness; wear resistance

and anti-friction properties
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Fig.1 Macro morphology of single CoCrFeNiSi, HEAs cladding layer
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Fig.2 Cross-sectional morphology of single CoCrFeNiSi, HEAs cladding layer
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Tab.3 EDS analyses of test pointsin coatings

wt.%
Region Co Cr Fe Ni Si
Sive 1 2191 1927 3645 2236 00.00
2 2100 20.76 3497 2327 00.00
Sigs 1 1787 1573 4488 1754 03.98
2 1522 1732 3236 2286 12.25
Sito 1 1786 1614 4258 1691 06.51
2 1664 1428 3125 2274 15.08
Siie 1 1601 1520 39.82 1541 13.56
2 1718 1050 3848 1655 17.30
Siro 1 1297 1186 3314 1272 2931
2 1247 1980 3044 1516 22.13
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Fig.6 Microhardness of CoCrFeNiSi, HEAs cladding layer
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