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Phase Analysis of Bioceramic Coatings by Laser Cladding
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Abstract Bioceramic coatings on titanium alloy (TC4) is fabricated with the powders of CaCO; .CaHPO, »2H, O and
Ti by laser cladding and heat treatment. Phase analysis by X-ray diffraction (XRD) indicates that the main compose of
transitional coating is CaTiO;, and the ceramic coating without heat treatment is tetracalcium phosphate (TTCP),
the ceramic coating after heat treatment is hydroxyapatite (HA). It can be conclude that laser power has a greater
impact on the composition of coating than scanning speed. The heat treatment process at temperature 800 ‘C for
4 hours and furnace cooling can promote the regeneration of HA and effectively increase the content of HA in ceramic
layer. The HA content of coating fabricated with Ca/P2.00 powders is higher than those of others.
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Fig. 1 Schematic illustration of graded bioceramic coatings by laser cladding
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Table 1 Processing parameters of laser cladding

Scanning speed /(mm/min) Annealing process

Sample label Ca/P Laser power /W
P800 2.00 800
P1000 2.00 1000
P1200 2.00 1200
V400 2.00 1000
V450 2.00 1000
V500 2.00 1000
HO000 2.00 1000
H600 2.00 1000
H800 2.00 1000
1. 50 1. 50 1000
1.67 1.67 1000
2.00 2.00 1000
M1. 50 1. 50 1000

435 —
435 -
435 —
400 —
450 -
500 -

600 C 4 h
800 C 4 h

800 C 4 h
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Fig. 2 XRD pattern of transitional coating
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Fig. 3 XRD pattern of ceramic coating with different

laser powers
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Fig. 4 XRD pattern of ceramic coating with different
scanning speeds
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Fig. 5 XRD pattern of ceramic coating with different

heat treatments
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