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AN EXPERIMENTAL / THEORETICAL STUDY ON THE CRYSTAL STRUCTURE
AND THE ELASTIC PROPERTIES OF TA1-XOX COATINGS
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The production of Ta

1-x

O

x 

coatings has attracted a lot of attention due to their variety of

industrial applications, namely biomedical applications. Nonetheless, to properly

control the functional properties of these coatings, a good understanding of their

structural properties must be achieved. Indeed, all Ta

1-x

O

x

 phases have structural

similarities since they are formed by the distortion of the Ta base structure, and

therefore a clear and unequivocal identification of the crystalline phases is not trivial.

In this work, the coatings were deposited by DC magnetron sputtering onto SS316L

substrates in an Ar+O2 atmosphere. Film structure and morphology were assessed

by means of X-ray diffraction (XRD), scanning electron microscopy (SEM) and

scanning electron transmission microscopy (STEM). Corrosion behavior was

assessed. Bioactivity tests demonstrated that highest O-content coating, showed an

increased affinity for apatite adhesion. Elastic properties of the coatings were

measured by surface acoustic waves (SAW) and simulated through ab-initio DFT

calculations to complete the structural information of the system. The structural results

demonstrate the formation of an unusual bcc α-Ta phase in the non-reactive Ta

coating, transitioning to a mixture of phases composed by α-Ta and β-Ta and/or Ta4O

nanocrystalline phases for low oxygen contents and to amorphous phases for high

oxygen incorporation. The combination of the structural and mechanical experimental

results with ab-initio DFT calculations shows that the increasing addition of oxygen to

the Ta phase leads to leads to the distortion of Ta crystal structure, causing a

decrease in its density and an increase in the elastic constants.
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