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Functional characterization of hybrid surfaces: dimple-shaped anodized Al alloy
surfaces coated with WS-CF sputtered coatings
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Aiming to avoid or reduce the use of lubricants, surface engineering can control the

surface wettability, by mimicking features and structures existing in the living beings,

which in synergy with the modification of the surface chemical composition is a

potential solution for solving lubrication problems. As well-known surface modification

technologies, anodization and magnetron sputtering emerge as two effective

techniques to both alter the chemistry and roughness of a materials surface. This

work aims to create a wear resistant aluminum alloy surface (Al6016T4) with a

specific non-common wettability behaviour (hydrophilic-oleophobic), which can be

simultaneously self-cleaning and anti-greasing. To reach this goal, nanostructuring,

promoted by anodization, complemented with the deposition of a low friction coating

based on tungsten disulphide (WS

2

), were proposed to tailor the wettability and

tribological behaviour of Al-alloys. In regard to Al alloy anodization, dimple-shaped

morphologies with different pore diameter (~ 31 nm and ~223 nm) were produced

using two different electrolytes at different potentials. Afterwards, hybrid structures

were obtained by coating the anodized surfaces with the WS-based coatings alloyed

with F and C, with 100-200 nm thickness.  The morphology, chemical composition /

bonding, structure and wettability characterization were respectively performed by

SEM-WDS, XRD techniques and water/oil contact angle measurements. Mechanical

properties such as hardness, elastic modulus and adhesion were also performed by

nanoindentation and scratch testing. Tribological performance of the structured

surfaces was also evaluated against 100Cr6 steel balls using a pin-on-disc

configuration at 20 N load. The results revealed that the coatings enhanced the

repellence to oil induced by the bottom anodized Al surfaces. However, the friction

coefficients were not reduced in comparison with polished surfaces coated with

similar film.
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