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Solid solubility of carbon in TiZrN coating by paste deposition methods for
laser carburization
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Abstract Carbon solubility on the paste deposition methods in the carbon-doped TiZrN coating was investigated in terms
of lattice distortion and atomic concentration. After depositing the carbon paste by the dip coating, spin coating and screen
printing, the laser was ablated to form the carbon gradient layer. Thickness and the concentration of doped carbon depended
on the paste deposition method. Crystal structure analysis indicated that more lattice distortion occurred when coating layers
were doped with spin coating and screen printing than when coating layers were doped with dip coating. The XPS depth
profile showed that the thickness of carbon gradient layer by dip coating was about 30 nm, spin coating and screen
printing are approximately 100 nm, formed more gradient layer. The hardness before laser carburization was about 30 GPa,
and the hardness of 31 GPa with dip coating and 37 GPa with spin coating and screen printing. It was indicated that paste
deposition methods for laser carburization contributed to lattice distortion and gradient layer.
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Fig. 2. XRD patterns for TiZrN coatings before and after laser
carburization process by difference deposition methods.
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Fig. 1. Schematic diagram of (a) dip coating, (b) spin coating, (c) screen printing.
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Fig. 3. Variation of atomic concentration by XPS depth profile in accordance with paste deposition methods.
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Fig. 4. Hardness of specimens before and after carburization

according to paste deposition methods.
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