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Effect of Substrate Surface Morphology on Adhesion Properties of
Plasma Sprayed Hydroxyapatite Coatings

Z. Mohammadi A.A. Ziaie-Moaied A. Sheikh-Mehdi Mesgar

Abstract Adhesion properties of plasma sprayed hydroxyapatite coatings to the Ti alloy roughened
under different conditions, using standard tensile adhesion test as well as interfacial indentation method
were evaluated. The measurement of adhesion strength based on the standard test showed scattered
values for each group of specimens with_ identical surface morphology, and different failure modes
(adhesive, cohesive or mixed one). Adhesion strength of hydroxyapatite coatings was increased by the
increase of fractal dimension of the roughened surfaces. Interfacial indentation method was used to
evaluate adhesion strength by determination.of critical load as the index of adhesion properties. There
was a direct relationship between the measured values of standard tensile strength and critical load in
interfacial indentation method for the coating system with different surface morphologies of substrate.
Interfacial indentation method presents._advantages such as no require to use of a bonder as well as
obtaining a single value for critical load and/or interfacial apparent fracture toughness, as compared
with other methodologies: It can be considered as an alternative method to evaluate adhesion strength of
plasma sprayed hydroxyapatite coatings.

Key Words Hydroxyapatite Coatings, Plasma Spray, Adhesion Strength, Interfacial Indentation
Method
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