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Microstructure Control and Wear, Corrosion Resistance of Laser Cladding
FeCoysCrNisBosNby; High Entropy Alloy Coating
ZHANG Guosong*?, WANG Wenchao!, LIU Tao', CHEN Bing", ZHANG Zongjia'

(1. School of Mechanical and Electronic Engineering, Shandong University of Science and Technology, Qingdao 266590,
China; 2. Shandong Energy Heavy Equipment Manufacturing Group Co., Ltd., Taian 271000, China)

Abstract. In view of the surface wear and corrosion problems of the vacuum pump rotor shaft in the actual working
conditions, FeCo,sCrNisBosNby; high entropy alloy coating was prepared on the surface of nodular cast iron (QT500-7) by
laser cladding technology. The effects of different laser scanning speeds (300 mm/min, 400 mm/min, 500 mm/min, 600
mm/min) on the phase composition, microstructure, microhardness, wear resistance and corrosion resistance of the coating
were studied. The results show that with the increase of laser scanning speed, the coating undergoes local phase
transformation, the grains are refined, and boride and carbide precipitate gradually between grains, which plays a role in
precipitation strengthening. The microhardness, wear resistance and corrosion resistance of the coating first increase and then
decrease with the increase of scanning speed. When the scanning speed is 500 mm/min, the coating phase is composed of
FCC, Laves phase and a small amount of borides and carbides, with both strength and toughness. The microhardness of the
coating is highest, which is 632.3 HV0.2, about 2.75 times than that of the substrate, and it has the best wear resistance and
corrosion resistance.
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Tab.1 Chemical composition of FeCo,sCrNi;sB,sNbg;
high entropy alloy powders (at%o)

Fe Co Cr Ni Nb B

21.74 10.87 21.74 3261 217 10.87
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Fig.1 XRD patterns of FeC0ysCrNi;sBosNby;
high entropy aloy coatlngs
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Fig.2 Microstructure and EDS scanning of FeCo,sCrNi;sBosNby, high entropy alloy coatings
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