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Laser Cladding Ni/Ni;Al Based Double Performance Materials and
Internal Microstructure Analysis
Yang Jiaoxi

Wang Yanfang Wang Zhicheng
Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Abstract Ni/Ni;Al double performance coatings with good metallurgical quality are obtained through optimizing
the process parameters and using multi-laser cladding. Double performance materials crack—sensitivity can be

reduced effectively by changing the laser processing parameters. The generation and mechanism of cracks in the
laser processing are investigated. The microstructure, composition and phase constitution of the coatings are
characterized using scaming electron microscope (SEM), X-ray diffrcaction (XRD), respectively. The results reveal

can keep good properties of Ni;Al-based materials and perform the characteristics of double-properties materials
maintain high hardness even under higher temperature

.

that small amount phases of AlsCr; and ALCrNij; are precipitated in the single clad coating due to the dilution of Ni—
based alloy. Additionally, a single Ni;Al phase is produced in the coating by means of multilayer cladding, which

OCIS codes 140.3390; 140.56960; 160.3900; 350.3390
Jis

more sufficiently. The micro—hardness testing of the coatings show that the double—properties material is able to
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Fig.1 Morphology of Ni;Al based powder
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Table 1 Experimental program of Ni;Al based alloy

Sample Laser Scan Powder feed Ar flow Number of
number power /W rate /(mm/min) rate /(g/min) rate /(L/min) cladding layers
NAl 2400 200 15 5 1
NA2 2400 200 15 5 2
NA3 3000 200 15 5 1
NA4 3000 200 15 5 2
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&2 Ni/NiALZERE S Z WIS . (a) NAT; (b) NA2; (c) NA4
Fig.2 Macro-morphology of Ni/Ni;Al based sample. (a) NAT; (b) NA2; (c) NA4
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Fig.3 Morphology of Ni/Ni;Al based double performance material section. (a) NA1; (b) NA2; (c) NA4
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Fig.4 Crack state of NA1 sample. (a) Macro crack state; (b) amplification state of crack tip; (c) state of crack end
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Table 2 Results of EDS test

Element Al Si Ti Cr Fe Ni
Weight /% 4.90 1.06 0.85 1.18 12.26 79.75
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Fig.5 Microstructure of interface between Ni based layer and Ni;Al based alloy layer
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Fig.6 Microstructure of internal laser cladding coating. (a) Area A; (b) area B
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Fig.7 Dendrite growth direction inside of Ni;Al based alloy coating
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Fig.8 XRD results. (a) Sample of NA3; (b) sample of NA4
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Fig.9 Micro-hardness curve of Ni/Ni;Al based double performance materials
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Fig.10 Microstructure of aging treatment Ni / Ni3Al based double performance materials. (a) Overall cross—section morphology;

(b) interface morphology
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