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Abstract Two Ni-Cr-Si coatings of Cr;Si+yNi (45Ni—-26Cr-29Si) and Ni;sCrsSi-+Ni,Si (60Ni-10Cr-30Si) (atomic
fraction, %) are synthesized on pure copper using laser cladding. The microstructures of the coatings are analyzed
by optical microscope (OM), scanning electron microscope (SEM), X —ray diffraction (XRD) and energy dispersive
spectrometer (EDS). The wear resistance of the coatings is evaluated under ambient temperature. The results show
that due to the different crystallization temperature ranges between binary phase and ternary phase, constitutional
supercooling degrees are different in the process of crystallization and different microstructures are formed. The
coating consisted of Cr;Si+yNi has an average hardness of 1000 HV and the friction coefficient of 0.5, but 4 cracks
appear to the corner of indentation when loads add to 500 g. The coating consisted of Ni;;Cr:Si;+Ni.Si with an average
hardness of 900 HV, fine toughness of no cracks generating under loads of 1000 g, an average friction coefficient
of 0.5 has good comprehensive performance than that of the coating consisted of Cr;Si+yNi.
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Table 1 Compositions of Ni = Cr - Si powders and laser parameters

Powder composition Laser parameters
Ni/% Cr/% Si/% Power /W Scan speed /(mm/min) Diameter of laser beam /mm
1 45 26 29 4500 800 3.5
2 60 10 30 4500 800 3.5
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Fig.1 Schematic diagram of the wear test
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Fig.2 Results of XRD analysis of the laser cladding coatings on copper. (a) Coating 1; (b) coating 2
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Fig.3 (a),(b) Cross—sectional OM images and (c¢),(d) SEM images of coating 1
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Fig.4 Cross—sectional OM images (a), (b) and SEM images (c) of coating 2
2 IR ML EDS 2 b

Table 2 EDS analyses of test points in coatings

Element composition /%

Region

Ni Cr Si Cu
1 3.11 69.32 27.57 —
2 41.18 10.57 26.69 21.56
3 17.77 2.86 8.65 70.73
4 6.92 61.96 26.43 4.69
5 33.8 25.79 22.15 18.25
6 52.49 18.03 20.17 9.3
7 56.29 7.13 27.25 9.33
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Fig.5 Microhardness curves of two coatings
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Fig.6 Indentation images under different loads of (a) coating 1 and (b) coating 2
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Fig.7 (a) Coefficients of friction and (b) mass losses for two coatings and 304 stainless steel
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Fig.8 SEM micrographs after dry sliding wear test at ambient temperature. (a),(b) Coating 1; (¢),(d) Coating 2
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