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Preparation, Characterization and Mechanical Properties Evaluation of
Co-Based Alloy Nanocomposite Reinforced with Forsterite Nanopowder

M. Bahrami’, M.H. Fathi and M. Ahmadian

1.Biomaterials Group, Department of Materials Engineering, Isfahan University of
Technology, Isfahan

Abstract: Short life of current total hip replacement metallic implants is generally dependent on the aseptic loosening of the
implant, which occurs due to mismatch of elastic modulus between bone and metallic implant materials. Decreasing in elastic
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modulus of implant could be successful. Forsterite is biocompatible and bioactive ceramic which has suitable mechanical
properties. In presented research the composite materials based on Co-Cr-Mo alloy with 10, 15 and 20wt% of forsterite
nanopowder as reinforcement were fabricated and mechanical behavior of the composites were evaluated. Composites were
fabricated by ball milling, cold pressing and sintering. X-ray diffraction (XRD) and scanning electron microscopy (SEM) were
used for characterization and evaluation phase composition and microstructure of the composites. Density, microhardness,
compressive strength and elastic modulus of fabricated composites were evaluated. Obtained results showed elastic modulus of
composite materials based on Co-Cr-Mo alloy reinforced with 10, 15 and 20wt% of forsterite nanopowder decreased significantly.
Results also showed that the compressive strength of Co-base alloy composites reinforced with 10, 15 and 20 wt% forsterite were
lower than cast Co-Cr-Mo alloy. With increasing in the content of reinforcement, compressive strength of the composites were
decreased. Microhardness of prepared composites were higher than cast Co-Cr-Mo alloy. With increasing in content of
bioceramic reinforcement, microhardness of the composites were increased.

Keywords: Co-Cr-Mo alloy, forsterite nano-bioceramic, composite, mechanical properties
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