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Microstructure and wear resistance of
laser cladding NiCrMn-WC composite coatings
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Abstract: In order to improve the wear resistance of high-quality hydraulic cylinder, 45 steels were used as the
simulative materials, the surface layers NiCrMn-WC composite coatings were fabricated by laser cladding. The
microstructure and morphology were analyzed by optical microscopy (OM) and scanning electron microscopy (SEM),
the phases and component elements were analyzed by X-ray diffractometry (XRD) and energy dispersive spectrometry
(EDS), the microhardness and wear-resistance were tested, and the optimal parameters were obtained. The results show
that the appropriate treatment parameters result in good performance of the clad layers with no defects, the microhardness
of the CZ is 3—5 times larger than that of the substrate, and the microhardness is promoted as the power reducing and the
scanning speed increasing, the wear-resistance is improved with the hard phases adding, each property comes to the best
when the power is 2.5 kW, the scanning speed is 360 mm/min and the WC content is 30% (mass fraction).
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Table 1 Composition of Ni-base alloy powder (mass fraction, %)

C Cr Mn B Si Ni

0.5-1 10-15 8-15 3-5 2-5 Bal.
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Fig. 1 Cross-sectional microstructures of Ni coating: (a) CZ;
(b) DZ; (c) Interface between DZ and HAZ
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Fig. 2 Cross-sectional metallograph of Ni coating
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Fig. 3 XRD phases analysis results of CZ
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Fig. 4 Effect of WC content on microhardness of coating
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Fig. 5 Morphology of intraformational cracking
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Fig. 6 Microhardness distribution at different scanning speeds
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Fig. 7 Microstructures of coating at 2.5 kW and different
scanning speeds: (a) 240 mm/min; (b) 360 mm/min
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Fig. 8 Wear mass loss of samples
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Fig. 9 Morphology of cracked WC particle
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