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Abstract: In order to improve the hardness and wear resistance of the surface of components in the oil-drilling
industry and increase the service life of the components, three iron-based laser powders containing Cr and V
elements are designed and developed. The coating is prepared by laser cladding processing technology. The phase,
hardness and friction and wear properties of the iron-based laser coating are tested, and the hardness is up to 60
HRC, a friction coefficient of 0.6094, and a wear volume of 0.0007 g under a load of 50N in 15 minutes. A high
wear-resistant iron-based laser coating was developed that could meet the demands of the oil drilling industry for
coatings with high hardness, high wear resistance and long life.
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Table 1 Particle size detection of three iron-based laser powders (um)
D 10% D 50% D 90% D [4,3]
1 71.7 104 148 107
2 72.5 99 .4 140 102.9
3 77.4 116 172 121
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Table 2 Composition of three iron-based laser powders (wt.%)
Fe Cr Ni \Y Mo Others
1 78.50 17.30 1.70 0 1.26 1.24
2 73.26 17.53 1.87 6.09 1.24 0.01
3 85.31 4.65 1.82 5.92 1.13 1.17
1.2 3 mm
80 2h N,
2h
3
GTV MF-LC 2000
3
Table 3 Selection of laser cladding process parameters
(W) (g/min) (mm/s) (mm) (%)
GTV MF-LC 2000 1550 20 600 2 67%
1
SU5000 (SEM)
Bruker D§ X
HLM-100
Bruker SEM
2 2
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Fig.1 Real figure of three iron-based alloy coatings after surface grinding: (a) coating 1; (b) coating 2; (c¢) coating 3
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Fig. 2 SEM of three iron-based alloy surface coatings microstructure: (a) coating 1; (b) coating 2; (c) coating 3
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Fig. 3 XRD pattern analysis of the phases of three iron-based alloy coatings: (a) coating 1; (b) coating 2; (c) coating 3
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Table 4 Rockwell hardness of three kinds of laser cladding coatings

(HRC)
1 2 3 4 5
1 45.8 45.7 50.3 44.7 47.0 46.9
2 43.0 39.2 39.2 39.8 40.8 40.4
3 60.9 62.7 63.7 60.5 61.5 61.9
2.3
Bruker 5 3
0.5292 0.5541 0.6094
3
7.8~8.2mm 7 0.0013g 0.0011g 0.0007g
50N 15 4 5
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Fig. 4 Curves of friction coefficient and time of four coatings: (a) coating 1; (b) coating 2; (c) coating 3
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Fig. 5 Friction coefficient and weight loss of the three
coatings: (A: coating 1, B: coating 2, C: coating 3) 46
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