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Abstract: After the nickel-plated carbon nanotubes and iron-based amorphous powder were mixed by ball
milling process, the coating was prepared on the steel plate by coaxial powder laser cladding method. The optimal
ball milling time was determined, and the effect of the mass fraction of nickelplated carbon nanotubes (0—1.00%)
on the micro structure and mechanical properties of the coating was discussed. The results show that the proper ball
milling time for mixing iron-based amorphous powder and nickel-plated carbon nanotubes was not longer than
30 min. The coatings all consisted of amorphous region. equiaxed dendritic region and columnar dendritic region;
with increasing mass fraction of nickel-plated carbon nanotubes, the area fraction of amorphous phase in the coating
decreased, and the size of the precipitated nanocrystals increased. The content of nickel-plated carbon nanotubes
hardly affected the hardness of the columnar dendrite and equiaxed dendrite regions in the coating. With increasing
mass fraction of nickel-plated carbon nanotubes, the average hardness of the amorphous region in the coating decreased from
1 615.0 HV to 1 464.3 HV, and the fracture toughness increased from 5.75 MPa * m'? to 7.67 MPa « m'?.

Key words: laser cladding; iron-based amorphous coating; carbon nanotubes; microstructure; hardness;
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Fig.1 Microscopic morphology of (a) Fe-based amorphous

powder particles and (b) nickel-plated carbon nanotubes
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Fig.2 Diagram of crack growth length measurement by

indentation method
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Fig.3 Microscopic morphology of composite powder after ball milling for different times: (a, ¢, e) particle morphology and
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Fig.4 Raman spectrum of original nickel-plated carbon nanotubes

and composite powder after ball milling for different times
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Fig.5 Surface macroscopic morphology of the coatings by laser
cladding of composite powders containing nickel-plated

carbon nanotubes of different mass fractions
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Fig.6 Cross section morphology of the Fe-based amorphous coating by laser cladding: (a) overall morphology; (b) amorphous region;

(¢) equiaxed dendrite region and (d) columnar dendrite region
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different mass fractions
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Fig.9 Microscopic morphology of nickal-plated carbon nanotubes in the coatings by laser cladding of composite powder containing 1.00wt%
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Fig.8 Raman spectra of the positions in microcracks and at the edge

of microcracks in the coatings by laser cladding of composite

powders containing 1.00wt% nickel-plated carbon nanotubes
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Fig.10 Cross section hardness distribution curve of coating
samples by laser cladding of composite powder containing

nickel-plated carbon nanotubes of different mass fractions
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coating by laser cladding of composite powders

containing nickel-plated carbon nanotubes of

different mass fractions
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