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Micro-Arc Oxidation (MAO) coatings were elaborated on titanium-based alloys to evaluate their tribological 
performances under different test conditions. Two different titanium alloys were used as a substrate: TA6V and 
Ti 6242. Several parameters were studied as the nature of the electrolyte and the current density. The first tests 
showed that phosphate electrolyte enables to obtain more homogeneous and thicker coatings. The tribological 
tests were performed at room temperature. Interesting results were observed since friction and wear of the 
coating strongly depend on the MAO elaboration conditions.  
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1. Introduction 

The use of titanium and its alloys is limited by some of 
their surface tribological properties. Thus, the mass 
reduction in aeronautic equipment by the use of titanium 
and its alloys in certain cases of applications require 
coatings capable of improving the tribological behavior. 
Previous works on MAO coatings on TA6V already 
showed improvement of the tribological properties at 
room temperature [1]. This study is focused on the 
improvement of the tribological properties on TA6V then 
on Ti 6242 substrates. 

2. Methods 

2.1. MAO elaboration 

 

Development of the MAO process on TA6V and Ti6242 
alloys. 

Electrolyte 
- Aluminate 

- Phosphate 

Current density From 20 to 40 A/dm² 
Frequency From 100 to 400 Hz 

Post treatment - No post treatment 
- Abrasive blasting 

2.2. Microscopical observations and roughness 
measurements 

We used Scanning Electronic Microscopy (SEM) to 
observe the surface and the cross section of the coatings. 
We analyzed their morphologies and measured their 
thicknesses. The linear roughness Ra and Rz and surface 
roughness Sa and Sz were measured with both optical 
profilometer. 

2.3. Hardness measurements 

Hardness has been measured thanks to a micro durometer 
on the cross section of the coatings 

2.4. Tribological tests 

Tribological tests are carried out on a commercial 
tribometer (BRUKER, Tribolab) in sphere-plane 
configuration at ambient temperature. The plane is 
animated by a reciprocal translational movement with a 

frequency of 3 Hz and a 8 mm stroke. The ball is made 
of alumina. The applied load is 2 N. The tests last 1000 
cycles. Wear tracks on the planes and the balls are 
analyzed with numerical microscope. 

2.5. Results  
Plotting the friction coefficient (COF) and the depth of 
the track (dz moy). 

 
Figure 1: Plotting the coefficient of friction (COF) and 
the depth of the track (dz moy) after tribological test on 
the substrate and MAO coatings. 

3. Discussion 

The parametric study on the MAO elaborations showed 
that phosphate electrolyte enables to obtain softer and 
more homogeneous coatings. The hardness does not 
seem to be dependent of the electrolyte nature. 
The tribological tests revealed different behaviors in 
function of the MAO elaborations parameters. The MAO 
coatings elaborated on TA6V displayed better 
tribological results than on Ti 6242. Further studies has 
to be performed to evaluate the tribological properties of 
MAO coatings on both substrates at high temperature 
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