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Influences of Laser Remelting Paths on Tribological Property of Fe-based

Ni/WC Spraying Coatings
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(School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi)

Abstract: In order to investigate the influence of different laser remelting paths on the tribological properties of Fe based
Ni/WC cermet coatings, Fe-based Ni/WC cermet coatings were prepared on the surface of 45 steel by flame spraying
equipment followed three laser remelting treatment with paths including rectangular, parallel and circular. The microstructure,
micro-tissue components, phase structure and residual stress were studied by SEM, EDS and XRD, respectively. The normal
temperature dry wear test was conducted by MMG-10 friction wear test machine. Results show that the structure of the
remelting layer under the circular scanning trajectory is small equiaxial crystal, which increases the resistance of the crack
source formation and expansion. The particles of o(Fe, Ni), M23Cs and WC, W2C and other ceramic particles are distributed
among the remelting layer, which plays the roles of dispersion and solid solution strengthening to improve the hardness of the
remelting layer. The circular path shows better tribological property than the other two kinds of paths and the hard phase
particles embed in the soft substrate, which can effectively improve combination; The wear rate and residual stress the coating
treated with circular path is 58.3% and 14.5%, respectively, lower than that of the rectangular. The combination of hard phase
and oxide film makes the surface of the remelted coating smooth and remarkably reduces the friction coefficient.
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Table 1 Chemical composition of Fe-based alloy powder Fe40
and nickel tungsten carbide powder Ni60+35WC (w/%)

Element Cr B Si C Fe Ni WC

Fe40 1520 1.5-3 1.5-3 <05 Bal 812 0
Ni60+35WC 15-20 3.0-4.53.5-5.50.5-1.1 <10 Bal. 35
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Table 2 Experimental parameters of wear test

Parameter Value
Normal load / N 350
Rotating speed / (r'min") 200
Wear time / s 1200
Test temperature / C 25
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(a) Circular scanning path

(b) Rectangular scanning path

(c) Parallel scanning path
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Fig.1 Surface morphologies of remelting layer with different scanning paths
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Fig.2 Interface and section SEM images of remelting layer under flame sprayed and different remelting paths
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Table 3  Size and dilution rate of remelting layer under different

laser scanning paths

Path Highness, H/um Deepness, #/um  Dilution rat/%

Rectangular 252 137.2 44.5
Parallel 212 72.6 25.5
Circular 223 82.3 26.9
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