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Surface characterization and adhesion of octa calcium phosphate coating on titanium alloy
Abstract

The aim of this study is the synthesis of octacalcium phosphate (OCP) by the chemical synthesis because of easiness of the process
and the competitive advantage in comparison with other methods and also with the purpose to investigate the adhesion and surface
characterization of calcium carbonate and octacalcium phosphate coatings. For this purpose, calcium carbonate was deposited on
titanium substrates by electrophoretic deposition at three different voltages—20, 40, and 60 V—for a short duration of 30 seconds
in the first stage. The coating was then converted to octacalcium phosphate via a chemical synthesis process. The synthesis was
completed over two seven-day periods by immersing the samples in two different chemical solutions. To evaluate the coatings, XRD
analysis was used to determine the phase structure, FESEM and FTIR to examine surface morphology and microstructure, a pull-off
test to assess coating adhesion strength, and a mechanical profilometer to measure surface profile. The results showed that the OCP
coating fully covered the titanium substrate at the end of the synthesis process. It was also found that the spherical morphology of
calcium carbonate transformed into the plate-like and blade-like forms of octacalcium phosphate and the surface roughness of the
coating increased to an average of approximately 8 micrometers. Moreover, the adhesion strength of the OCP coating to the titanium
substrate was increased about four times greater than that of the calcium carbonate from 1.2 to 4.1 MPa.

Keywords: Octa calcium phosphate, Chemical synthesis, Adhesion, Surface properties, Titanium.
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