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Influence of Graphite/Ni on Microstructure and Properties of
Laser Clad Ni-Based Alloy Coatings
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Abstract  Ni-based composite coatings with different graphite/Ni contents are prepared by laser cladding on the
40CrNi2SiZMoV steel. The microstructure and properties of the composite coatings are investigated by means of X-ray
diffraction (XRD), scanning electron microscopy. energy dispersive X-ray (EDX) spectroscopy, Vickers hardness tester,
and friction wear testing machine. The results show that the composite coatings mainly consist of y-Ni, Ni;B, M,;C; . and
M, C; phases. But with the graphite/Ni addition increasing, the contents of the eutectic increase. The graphite is observed as
the graphite/Ni addition is beyond 10.0% (volume fraction). The changes in the microstructure improve the hardness and
the wear resistance of the coatings while the anti-friction property presents a trend of first decreasing and then increasing,
and the lowest anti-friction property is obtained as the graphite/Ni addition is 6.0 % .
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Table 1  Chemical composition of the Ni-based alloy powder (mass fraction, %)
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Fig. 1 X-ray diffraction pattern of the laser clad
Ni-based alloy coating
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Fig. 3 X-ray diffraction patterns of Ni45 + graphite/Ni
composite coatings with different graphite/Ni

volumn fractions
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Fig. 4 Microstructure of the composite coatings with different graphite/Ni additions. (a) Ni45-+6. 0% graphite/Ni;
(b) Ni45-+10.0% graphite/Ni; (¢) Ni45-+14.0% graphite/Ni
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