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Abstract: Nanoparticles are essential building blocks for manufacturing of nano-
structured porous and dense coatings, which have unique properties such as
ultrahigh hardness, thermal conductivity, strength, and wear resistance.
Nanostructured coatings have significant potential applications in wear
resistance with enhanced hardness and toughness. Diamond-Like Carbon (DLC)
coatings prepared on aluminum 6061 T-91 substrates with the aid of electrostatic
spray coating of synthetic nanocrystalline diamond powders followed by direct
laser sintering technique show a lot of promise in improving surface conditions
on metals, especially light-weight alloys that have poor wear resistance. Characterizing the metal
samples with energy dispersive spectroscopy, Raman spectroscopy, X-ray diffraction and scanning
electron microscopy, and functional evaluation of DLC coatings using scratch, micro-hardness,
fracture toughness and surface roughness tests show its superior property enhancement when
compared to the untreated metal. Sample characterization show a strong bond between the
substrate and the coated layer with outstanding chemical and tribological properties and offers the
possibility to tailor an extreme lightweight, strong and wear-resistant material.
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