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Abstract

Surface modification is often required in order to improve the biological and tribological properties of metallic implants. In the
present study, Co-Cr-Mo alloy was oxidized in atmospheric condition to create oxide interlayer (Cr,O3) prior to hydroxyapatite
(HA) coating. The effect of oxide interlayer on the adhesion strength of HA coating on oxidized Co-Cr-Mo substrate was
investigated. The surface of oxide interlayer was rough and contained abundant of pores, which helps in providing better
mechanical interlocking to HA coating. Scanning electron microscopy and X-ray diffraction techniques were used to characterize
the surface morphology of the HA coating whilst a Revetest scratch test was used to measure the adhesion strength of HA coating
on oxidized substrates. The oxide interlayer on the substrate was able to prevent severe cracks while maintaining the porosity of
the coated layer. Scratch test results showed that adhesion strength of the HA coating on substrates with interlayer was
significantly higher than those without interlayer (1.40 N Vs 1.04 N; p<0.05). Increasing sintering temperature increases
adhesion strength proportionally. These findings suggest that the porous oxide interlayer provides better anchorage whilst
minimizing surface cracks of HA on Co-Cr-Mo substrates.
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1. Introduction

Cobalt chromium molybdenum (Co-Cr-Mo) alloys have long being used for orthopaedic and dental implants due
to their good mechanical and biocompatibility properties [1, 2]. To improve the implant performance, HA coatings

1877-7058 © 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Peer review under responsibility of the organizing committee of the Advances in Materials & Processing Technologies Conference
doi:10.1016/j.proeng.2017.04.110


https://core.ac.uk/display/159193058?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2017.04.110&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2017.04.110&domain=pdf



