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Friction and Wear Properties of Laser Melting NiCrTi/Ni-Ti,AlC Coatings
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Abstract; To prevent the failure of hydraulic support columns caused by friction and wear in harsh
mining environments, ultra-high speed laser cladding technology is used to layer NiCrTi and Ni-
Ti, AIC coatings on the surface of 27SiMn steel to enhance its surface performance. The micro-hard-
ness, friction coefficient,and volumetric wear rate of the matrix material 27SiMn steel and the com-
posite coatings NiCrTi/Ni-Ti, AIC are compared and analyzed,and their wear mechanism is studied
based on the wear morphology. The experimental results show that the hardness value of the
27SiMn steel substrate is 182.3HV,,, and the hardness value of the composite coating is
549.5HV, , ,which is about three times higher than that of the substrate,achieving significant sur-
face strengthening effect. Under the loads of 5,10 and 15 N, the friction coefficients of NiCrTi/Ni-
Ti, AIC composite coatings are 0. 84,0. 82 and 0. 81 respectively, which are lower than the corre-
sponding friction coefficients of the substrate under the same loads. Under the loads of 5,10 and
15 N, the volume wear rates of the composite coating are 1. 15 x 107°,2. 16 x 10 and 4. 28 x
10 ° mm’/(N-m) respectively, the volume wear rates of the substrate are 9.47 x 10 °°,12. 66 x
10 ° and 20. 1 x 10 “® mm’/ (N +m) respectively. The volume wear rate of the substrate is about 4 ~

8 times that of the composite coating,indicating a significant improvement in the friction and wear
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performance of the material after melting.

Key words: laser cladding technology ; composite coatings; microhardness ;friction and wear
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Fig.2 Friction coefficient under different loads
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