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Effect of Rare Earth Oxide Y,0;—CeQO, on HA in Laser Cladding

Bioceramic Coating

JIANG Hai-bing, LIU Qi—bin, ZHANG Ling-yan
(College of Materials and Metallurgy, Guizhou University, Guiyang 550025)

Abstract: To reduce the thermal stress between the substrate and the bioceramic coating and improve the
bonding strength of the coating and the substrate during the laser cladding process, a gradient of bioceramic
coating with HA and B3—TCP was prepared on the surface of TC4 alloy by using broadband laser cladding
method in the experiment. The coating morphologies and phase structural were studied by metallographic mi-
croscope, scanning electron microscope (SEM) and X -ray diffraction (XRD). When the mass fraction of
Y,0; is 0. 6%, and the mass fraction of CeQ, is set to 0%, 0.2%, 0.4%, and 0. 6% , bioceramic coating
with different rare earth contents after soaked in SBF 14 days show a good metallurgical bond between the
substrate and the coating; white spherical particles from on the surface of the coating; and the formation of
HA in coatings is different, and almost no HA at the content of 0%. With the mass fraction of CeO, up to
0.2%, the formation of HA reached the maximum. However, when the content of CeQ, is 0. 4% , the forma-
tion goes down gradually, and becomes the lowest at 0. 6 %. That is to say, when the mass fraction of Y, 0, is

0.6%, CeO, is 0.2%, the bioceramic coating having a good bioactivity.
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Table 1 Compositional design of gradient coating (w/ %)

Composition First Second Third

78 % CaHPO, + 2H, 0+ 22%CaCO;,

70 100
+0.6%Y,0; +x%CeO,
Ti powder 70 30 0

Note: The mass percentage of rare earth oxides as a percentage

of the total mass of CaHPO, + 2H,0O and CaCO;
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Fig. 1 Surface morphologies of different rare earth contents of bioceramic coating after soaked in SBF for 14 days
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(a) Magnification of point A in Fig. 1(b)
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(b) EDS analysis of point B in Fig. 2(a)
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Fig. 2 Surface morphology and EDS analysis of white particle
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