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ABSTRACT

Titanium and its alloys, including Ti6Al4V, have attracted
interest from various industries due to their strong mechanical
properties and biocompatibility. However, they have poor
tribological characteristics. Laser surface modification shows
promising way of improving the tribological properties of both
titanium and Ti6Al4V [1]. The tribological characteristics of Ti
and Ti6AIl4V are influenced by the presence and evolution of o
and P phases, which are adjusted to fulfil the demands of
crucial tribological applications in aerospace and biomedical
fields. Depending on the ambient conditions during the laser
surface modification, Ti and Ti6Al4V undergo distinct
microstructural changes. When the surface is melted with laser,
atoms such as oxygen or nitrogen occupy interstitial sites in the
lattice of Ti and Ti6AIl4V, resulting in varied microstructural
transformations due to rapid cooling and martensitic
transformation [2-4].

In the present study, the surfaces of Ti and Ti6AI4V were
subjected to melting under various ambient environments (Air,
N, Ar) using a nanosecond laser. Following the melting
process, a smoothing operation was carried out using the laser
in the presence of Ar to render the samples viable for
tribotesting. The microstructural evolution and the tribological
characteristics of various samples were studied under grease-
lubricated reciprocating sliding conditions. The Ti and Ti6Al4V
samples modified in the presence of air showed lower average

coefficient of friction and wear rates compared to the other
samples. The microstructural transformations due to laser
surface modification were studied by FIB machining the cross-
section of the worn surface. In addition, large-scale molecular
dynamics simulations [5] of scratching were carried out on
simplified polycrystalline Ti alloy systems to shed light on the
microstructural phenomena occurring during tribological
interactions. Changes in microstructure due to the melting
process as well as tribo-induced phase transitions could be
reproduced and analysed.
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