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Fig. 1 SEM morphology of mixed metal powders after ball milling for different times
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Fig. 2 XRD patterns of mixed metal powders after

ball milling for different times
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Fig.3 TEM bright field image (a), dark field image (b), selected electron diffraction pattern (c) and element surface scanning results (d) of

(d) TEEFHER

high entropy alloy powder after ball milling for 36 h
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Fig. 4 XRD pattern of surface of FeCoCrNiAl,;Ti, s high entropy
alloy coating by plasma cladding
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(©) REHE ()RR
B 5 S&ETFIRE FeCoCrNiAl,Tiys B A &R EXFEEEN OM Fi
Fig. 5 OM morphology of cross section of FeCoCrNiAl,;Ti,s high entropy alloy coating sample by plasma cladding: (a) entire section;

(b) bottom of coating; (c) middle of coating and (d) top of coating
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Fig. 6 EDS analysis positions (a) and line scanning results (b) and dendritic structure (c) on cross section of FeCoCrNiAl,;Ti, s

high entropy alloy coating by plasma cladding

®1 EBEFHEFeCoCrNiAl Ti, B & &R ERE X1 (IE 6) K EDS 7 4R
Table 1 EDS analysis results at different areas (shown in Fig. 6) of FeCoCrNiAl,;Ti,s high entropy
alloy coating by plasma cladding

- T4/ %
Fe Co Cr Ni Al Ti

1 22.14 17.05 19.32 20.45 10.47 10.57

2 24.52 17.16 20.03 20.14 6.98 11.16

3 46.32 15.06 12.92 12.13 6.70 6.88
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1D 15.89 19.23 19.01 20.92 14.95 10.01
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Fig.8 Wear morphology of FeCoCrNiAl,;Ti, s high entropy alloy coating (a—b) and NM400 steel (c—d):

(a, ¢) at low magnification and (b, d) at high magnification
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Microstructure and Wear Resistance of Plasma Cladding FeCoCrNiAl,;Ti, s

High Entropy Alloy Coating

JIANG Chengcheng!, SONG Qinglei2, ZHANG Ping!, LIU Xueqiang?, SHEN Chengjin!
(1. School of Materials Science and Physics, China University of Mining and Technology, Xuzhou 221116, China;
2. Xuzhou BUT Construction Machinery Joint-Stock Co., Ltd., Xuzhou 221005, China)

Abstract: FeCoCrNiAl,-Ti,- high entropy alloy powder was prepared by mechanical alloying, and then high

entropy alloy coating was prepared by plasma cladding. The microstructure of the high entropy alloy powder was studied

after mechanical alloying, and the microstructure, hardness and wear resistance of the high entropy alloy coating were

analyzed. The results show that the FeCoCrNiAl, ; T1, ; high entropy alloy powder with two-phase solid solution structure

of body-centered cubic and face-centered cubic structures was formed after mechanical alloying, and the particle size was

2-4 pum. The cladded entropy alloy coating still maintained the two-phase solid solution structure, and had no obvious

pores, cracks and other defects. The typical cladding microstructure of cellular crystals—dendritic crystals—equiaxed

crystals were formed from cladding interface to coating surface in the high entropy alloy coating in sequence. The average

microhardness of the high entropy alloy coating was 616.6 HV, which was 1.46 times that of NM400 steel. Under the

same wear conditions, the wear quality loss of the high entropy coating was 48% that of NM400 steel, and the wear

mechanism was mainly abrasive wear; the high entropy coating had relatively excellent wear resistance.

Key words: plasma cladding; mechanical alloying; FeCoCrNiAl, ; Ti, - high entropy alloy coating; wear resistance





