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Microstructure and tribological properties of Mo,C particle
reinforced CoCrFeNiMn high entropy alloy composite
coating prepared by induction cladding
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Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In this study, Mo,C/CoCrFeNiMn high-entropy alloy composite coating was successfully
prepared for the first time by induction cladding technology. The effects of Mo,C particles on the phase
composition, microstructure, microhardness, room temperature and high temperature wear properties of
the composite coating were studied. The results show that in addition to the FCC phase, there are Mo,C
phase and precipitated carbide phase in the composite coating. The addition of Mo,C particles has the effect
of grain refinement, second phase strengthening and solid solution strengthening. At the same time, it also
promotes the formation of small angle grain boundaries and geometric necessary dislocations, and improves
the microhardness of the coating. The mechanical mixed layer (MML) formed on the worn surface at room
temperature and the oxidized enamel layer formed on the worn surface at 600 “C play a physical barrier role,

which enhances the wear resistance of the coating.
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Table 1 Point scan results of different regions in
Fig.2 (at%)

Position  Cr Mn Fe Co Ni Mo C

Al 18.14 17.94 24.90 19.72 19.30 — —
A2 18.28 18.02 25.34 19.13 19.23 — —
B1 16.52 17.44 24.69 18.66 18.32 4.37 -
B2 6.57 3.18 11.79 6.14 4.56 24.69 43.07
B3 13.21 10.39 12.58 5.37 5.23 6.52 46.7
Cl1 11.24 14.65 36.83 15.82 16.90 4.56 -
C2 442 2.27 17.01 3.96 3.40 25.43 43.51
C3 11.51 7.36 16.56 3.22 2.97 11.56 46.82
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Table 2 Point scanning results of wear surface at room

temperature and 600 °C high temperature
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) Cr Mn Fe Co Ni Mo N (0]
tion
Pl 14.17 15.13 10.36 11.42 10.79 —  0.18 37.95

P2 11.26 11.78 10.79 10.73 10.22 4.67 0.46 40.09
P3 9.16 9.92 12.83 941 872 579 0.58 43.59
P4 7.78 8.23 6.89 6.75 6.88 — 1.74 61.73
P5 549 6.47 5.07 6.59 6.17 6.48 1.80 61.93
P6 4.23 452 7.66 491 475 9.29 1.86 62.78
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