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friction wear testing machine, and thermal analyzer. The results show that all coatings consist of Ni-Al dendrites.
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Abstract NiAIBSi high-temperature alloy coatings are prepared by laser cladding on the 45 medium steel. The

—

microstructures and properties of the NiAlBSi alloy coatings obtained at different scanning velocities are investigated

by means of X-ray diffraction, scanning electron microscopy, electron probe microanalyzer, Vickers hardness tester,
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With the increase of scanning velocity, the hardness values of the coatings increase gradually due to the refinement of
dendrites, while the wear resistance and the high temperature oxidation resistance present the trend of first
increasing then decreasing, and the highest values are obtained at the scanning velocity of 4 mm/s.
laser technique; laser cladding; high temperature alloy; Ni-Al alloy; microstructure
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Table 1 Chemical composition and physical

properties of the powder used for laser cladding

Ni Al B Si
Atomic fraction /%  47.5 47.5 2.5 2.5
Particle size /pm 74 106 2.3 74

Mass purity /% 99.80  99.0 99,7 99.0
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Fig. 1 XRD patterns of the coatings obtained at

different scanning velocities
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Fig. 2 Cross-section morphologies of the coating obtained at the scanning velocity of 4 mm/s. (a) Macro-morphology;

(b) subsurface; (c) CL; (d) interface; (e) HAZ
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Fig. 3 SEM morphologies of the coatings obtained at different scanning velocities. (a) V=2 mm/s; (b) V=3 mm/s;
(¢) V=4 mm/s; (d) V=5 mm/s
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Table 2 Influence of scanning velocity on the secondary

dendrite arm spacing

Scanning velocity /(mm/s) 2 3 4 5

Secondary dendrite

. 4.32 3.67 2.68 2.03
arm spacing /pm
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Fig. 4 Microhardness curves of the cross-section of the

coatings obtained at different scanning velocities
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Fig. 5 Influence of scanning velocity on the wear

volumes of the coatings
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Fig. 6 Worn morphologies of the coatings obtained at different scanning velocities. (a) V=2 mm/s;

(b) V=3 mm/s; (¢) V=4 mm/s; (d) V=5 mm/s
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Fig. 7 Continuous variable-temperature oxidation kinetic

curves of the coatings obtained at different scanning velocities
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Fig. 8 XRD patterns of the oxidized surfaces on the

coatings obtained at different scanning velocities
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