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Laser Cladding Ceramic Coating
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Abstract:Laser cladding technology is a new technology for surface coating, which has been widely used at home and abroad. Laser
cladding alloy materials include self-fluxing alloy materials, composite materials, ceramic materials, and so on. Laser cladding technology has
some advantages, such as convenient operation, fast cooling speed, easy automation realization, and so on. It is easy to form a coating with
high precision and good comprehensive performances on the surface of substrate. This study mainly focuses on the laser cladding ceramic

coatings. The research status and development trend of oxides, carbides and bioceramic coating are addressed, and some problems about the

laser cladding ceramic coating are discussed.
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Fig.1 Principle diagram of laser cladding
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Fig.2 Shaft repaired by laser cladding (a) Shaft with damaged ceramic

coating and (b) Shaft repaired by laser cladding where the ceramic
coating is removed
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Tab. 1 Properties of laser cladding layer with different oxide powders

Cladding material Laser cladding process (LD) Properties of cladding layer References
. ) Good wear and corrosion resistances, but low
LD with pre—forming of powders . [11-12, 22]
adhesive force
ALQ, and its composite powders
To suppress the formation of cracks by
Synchronous LD . [14]
preheating substrates
Significantly improving the microstructure,
710, and its composite powders LD with pre—forming of powders grain refinement, and enhanced thermal shock [15-16, 23]
resistance, etc.
Increasing the hardness of the coating, and
TiO, and its composite powders LD with pre—forming of powders improving high temperature resistance, but [12-13]

brittleness
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Tab.2 Properties of laser cladding layer with different carbide powders

Substrate Cladding material Properties of cladding layer References
TiC composite powder Good wear resistance, microhardness decreased [30, 33]
Aok steel WC composite powder Increasing hardness, and good compatibility interface [44]
Co/B,C composite powder High hardness, but with a few cracks [42]
A390 aluminum alloy NiCrAl/TiC composite powder Increased hardness [34]
Si—SiC composite material SiC composite powder Uniform and continuous interface and no crack [29]
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Tab.3 Properties of bio-ceramic coatings by laser cladding
Substrate Cladding material Properties of cladding layer References
HA Improving wettability and wear resistance [47]
HA+CaF, Increasing hardness, and forming some micropores [53]
Ti alloy HA+SiO, Improving the biological activity and the adhesive force [53]
CaHPO, - 2H,0+CaCO, Improving the hardness and the resistance to damage, the good adhesive force [49,50]
HA+Ti Inhibiting high temperature decomposition of HA [51,52]
Mg alloy HA Good cell compatibility and bone induction [48]
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