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in conclusion, the mechanical wear behaviour of the as-received alpha-beta
titanium alloy was dominated by the electrochemical contribution. the
tribocorrosion experiments showed that laser surface texturing of the alpha-beta
titanium alloy with the cross-hatch pattern led to a higher corrosion resistance in
hanks solution, but not in the cathodic regime. surface laser texturing with the
dimple pattern resulted in a thicker hardened brittle layer and bulges around the
dimples, which broke during sliding and caused a ploughing effect and increased
corrosion. mechanical wear was related to the size and morphology of the surface
textures. the mechanical wear rate of the as-received and laser-textured samples
was mainly affected by the mechanical wear contribution, which was between 13
and 17 times higher than the electrochemical wear rate. mechanical wear played a
minor role in the tribocorrosion experiments in hanks solution, since mechanical
wear was mainly determined by the effect of the cathodic regime. in the cathodic
regime, the mechanical wear rate was between 5 and 10 times higher than the
electrochemical wear rate. as a result, the total wear rate was dominated by the
mechanical wear, which was between 100 and 1000 times higher than the
electrochemical wear rate. laser texturing was applied to prepare two types of
patterned surfaces: cross-hatch, with a varying scan-line separation, and dimples.
wear mechanisms associated with tribocorrosion behaviour were studied in hanks
solution to assess the mechanical impact. electrochemical behaviour of the
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modified surfaces was analysed using potentiodynamic measurements. surface
hardening of the laser-textured surfaces was confirmed by microhardness
measurements. finally, the structure of the passive film was characterised by x-ray
photoelectron spectroscopy (xps). optimisation of the alpha-beta titanium alloys
surface properties by way of laser texturing was shown to significantly influence
the tribocorrosion response, which is essential for predicting the lifespan of
implants.
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table 2: chemical composition of the as-received and laser-textured alpha-beta
titanium alloy surfaces with and without the laser channels in comparison with the
composition of the as-received alpha-beta titanium alloy. table 3: chemical
composition of the as-received and laser-textured alpha-beta titanium alloy
surfaces with and without the laser channels in comparison with the composition of
the as-received alpha-beta titanium alloy. table 4: chemical composition of the as-
received and laser-textured alpha-beta titanium alloy surfaces with and without the
laser channels in comparison with the composition of the as-received alpha-beta
titanium alloy. table 5: chemical composition of the as-received and laser-textured
alpha-beta titanium alloy surfaces with and without the laser channels in
comparison with the composition of the as-received alpha-beta titanium alloy. the
laser-textured surface was also characterised in order to examine the presence of
oxide and the chemical composition. the presence of oxide on the textured surface
was observed by sem-edx analysis. figure 9 shows the results of sem-edx analysis.
the white area corresponds to the laser-processed surface and the red area
corresponds to the as-received surface. the laser-textured surface is uniform, and
the white area is uniformly distributed. however, the as-received surface has an
uneven distribution of white and red areas. the white area (laser-processed)
consists of the alpha-beta titanium alloy, and the red area (as-received) consists of
the oxide layer. in addition, the red area has a higher percentage of oxygen than
the alpha-beta titanium alloy (figure 9b), indicating the formation of oxide on the as-
received surface. the results of chemical analysis of the samples also show that the
alpha-beta titanium alloy is present in the as-received surface. the chemical
composition of the surface is mostly titanium (ti). a small amount of aluminium (al)
and vanadium (v) was also present. when the as-received surface was laser-
textured, the chemical composition was mostly titanium (ti) and aluminium (al).
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