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ABSTRACT

The application of carbon-based coatings to engine
components has become increasingly more common. Coatings,
such as ultrananocrystalline diamond (UNCD) and amorphous
carbon (a-C:H) can have a wide-range of properties but are
generally attractive due to their wear resistance. At the same
time, alternative fuels, such as Catalytic Hydrothermal
Conversion Jet (CHCJ), diesel (CHCD) and others are being
developed. Because these fuels are complex, surrogates for
these fuels have been developed so that impacts of changes in
composition on properties and combustion can be studied. To
date, little effort has been devoted to the study of the
interactions of these fuels with engine coatings. The results of
molecular dynamics (MD) simulations using both the REBO+S
and the ReaxFF potentials, that examine the interaction of two-
and three-component CHCJ surrogates with carbon-based
engine will be presented.

Fig.1 This is a snapshot of a molecular dynamics simulation
system. In this system, a 50:50 mixture of toluene (blue
molecules) and butylcyclohexane (red molecules) are confined
between two ultrananocrystalline, UNCD, coatings (gray
spheres). Hydrogen atoms on the confined fuel molecules are
not shown for clarity. The outer red and blue UNCD layers are
thermostated and held rigid, respectively. The distance
between the rigid layers is changed to control the load and the
upper surface is slid to the right to simulate sliding.
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