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Abstract

The design of engineered bone substitutes takes biocompatibility and mechanical properties into
account as prerequisite requirements. Titanium (Ti) and hydroxyapatite (HA), with chemical
formula of Ca, (PO,),(OH),, show good mechanical properties and biocompatibility and are known
as biomaterials. To combine metal (Ti) and ceramic (HA) as a composite material with mechanical
properties comparable to those of natural bones do need strategy. In this study, powder metallurgy
process was employed to produce Ti-HA bone scaffolds, with nominal HA powder contents in the
range of 0-100 vol.%. It was found that processing and materials parameters, including compaction
pressure, sintering atmosphere and additives, controlled the composite microstructures and
mechanical properties. The results showed that the Young's modulus were in range of 0.68-1.29
GPa, compressive strengths of 19-59 MPa, and bending strength of 7-34 MPa. The values of
Young's modulus, compressive strengths and bending strength increased with decreasing the
amount of HA. In vitro biocompatibility testing results showed that the new bone tissue formed on

the surface of the Ti-HA composites was much less than that on surface of the pure Ti and HA.
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