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Abstract

We investigate how local surface strains influence the evolution of the frictional properties of MoS, while simultaneously examining the change in reactivity induced by surface strain and applied loads. This will give insight
into properties such as reduction and oxidation potentials. As a 2-D material is deformed, changes in the local bond-order should render specific locations more susceptible to tribochemical reactions.

The nature of tribochemical reactions is still vague, thus we used atomistic simulation to construct models that accurately predict results from tribological experiments. Establishing relationships between the properties of
MoS, and frictional performance aids in developing more robust experimental studies and helps to better understand friction, wear, and lubrication.
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MoS, s a transition metal dichalcogenide that is useful in solid lubrication, heterostructures, final structure of energy barrier after 60
catalysis and 2-D-based electronic devices. The lamellar structure of MoS2 is similar to that of Energy barrier of unit cell rotating 60 degrees. degree rotation of unit cell

graphene, mica and hexagonal boron nitride, with weak interactions between the lamella leading
| to exceptional frictional properties. This leads to the need to understand the interactions at the
atomic scale. Uncovering the physics of atomic-scale friction and its influence on energetics
during sliding is of value in a fundamental understanding.
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Methodology

» A blend of molecular dynamics (MD) and quantum mechanical simulations are to be utilized
for uncovering the fundamental chemistry and physics of the system.
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» Nudged Elastic Band method is employed to find the energy barriers between states during Visualization of unit cell rotation
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Influence of Local Surface Straln v Future Work

» Gain a fundamental understanding of the
relationships between frictional properties, reactivity,
and strain.

» This knowledge could be used to develop more
robust experimental setups
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