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Study on effect of rare earths on the mechanical and
biological activity of HA/Ti composites

Fan Xingping, Yang Cheng
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Abstract: In order to further improve the properties of HA/Ti composite materials, using HA powder
and commercial Ti powder as raw materials, adding a certain amount of different rare earth complexes
(CeO,, LaF; and SrO), a rare earth reinforced HA/Ti biological composite material was prepared by
powder metallurgy method. The effects of three rare earth elements on the microstructure, mechanical
properties, and biological activity of HA/Ti composites were investigated using X-ray diffraction
(XRD), scanning electron microscopy (SEM), metallographic microscopy and universal mechanical
testing machines. The results show that the mechanical properties of the three composites obtained by
adding 0.3% CeO,, LaF;, and SrO rare earth compounds are improved, with compressive strengths of
47,91 MPa, and 40 MPa, respectively, while the compressive strength of the HA/Ti composite without
adding rare earth compounds is only 34 MPa. Moreover, LaF; can further improve the biological activ-
ity of the composite material, but adding CeO, and SrO cannot improve its biological activity.

Key words: HA/Ti compound material, powder metallurgy, rare earth, compressive strength, biological
activity
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Fig. 1 Metallographic diagrams of HA/Ti with different rare earth elements
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Fig. 2 XRD spectra of composites before and after adding
rare earths
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Fig.3 Effect of rare earths on compressive strength of
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Fig. 4 SEM images of morphology of different rare earth reinforced composites after immersion in SBF solution for 7 days
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Fig.5 XRD pattern of composite material after adding
LaF; and soaking in SBF solution for 7 days
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