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Abstract: In order to increase the number of large-sized pores significantly and improve the distribution
of uniform pores, a porous gradient bioceramic coating was fabricated by laser cladding with the method of
adding pore-forming agent (PFA). Using OM, SEM, XRD and other characterization techniques, the
influence of PFA quantity on the pore structure and its biological properties of the prepared bioceramic
coating was studied. The results exhibit that under laser parameters P = 1.8 kW, V = 240 mm/min, and spot
diameter D = 4 mm, the microstructure of the bioceramic coatings prepared by adding PFA to the coating
powder is homogeneous and there are a few micro-cracks, and the interfaces between the coating and the
substrate have good integration; (NH4).COs as PFA is added, its phase composition contains HA, S - TCP,
TiOy, CaTiOs, etc., when A = 2.5~10 wt.% of the coating powder, which accord with the coating without
PFA. The pore distribution range of the pore sizes is 1.5~10.5 um and the most probable pore sizes is 2.5
um, especially when A = 2.5 wt.%, the more large-sized pores can be obtained in accordance with 3.5 um
(35.70%) and 4.5 um (23.73%) pore frequency, respectively. The most probable distribution shows that it
is in favor of the bioceramic coating when the PFA additive content is appropriate to obtain more
large-sized pores; The SBF immersion test and the MG63 osteoblasts cell activity test indicate that the A =
2.5~5 wt.% porous gradient coating has good bioactivity and cell biocompatibility. The results reveal that
the pore structure characteristic of the coatings is beneficial for improving the osteogenic performance of
the coatings.
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