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In the scope of the SSLIP, ploughing asperity contacts of standard boundary lubrication
friction at rough surfaces are replaced by the dynamic topology of colloids coated with atomic
flat 2D materials. \We aim to optimize the properties of colloidal/granular particles to achieve
and sustain superlubricity under extreme conditions (high loads, shear rates). These properties
Include restitution coefficient, inter-particle friction coefficient, and size distribution.

METHODS

Molecular dynamics simulations
Shear flows of superlubric granular/colloidal particles are simulated in LAMMPS.

N = 3150 flowing spheres N,, =480 wall spheres (blue and
(yellow) red)
density p, = 1, same py, ky, en,d

stiffness k,, =2 - 105 p,d V2,
restitution coefficient e,, = 0.4,
diameter d=1,

inter-particle friction u,,

of flowing spheres,
Inter-particle friction u,, = 0
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« Absence of gravity, nondimensional units.
 Periodic boundary conditions in the X and y directions.

« The walls are constructed in hexagonal close-packed arrangement, exposed to a constant
vertical load F, and a shear velocity V=1.

« Hookean force between contacting spheres.
« Data are taken in the steady state and averaged over X, ¥ and in time.

« Measurement of the macroscopic friction u = % , E. Is the horizontal force at walls.
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« Average volume fraction v:%, vs IS volume of a sphere and v, Is the total volume
t
occupied by the flowing particles.

« Effect of inter-particle friction coefficient 1, and vertical load F,.

Ordering Analysis by bond orientational order parameters

Associate a set of spherical harmonics with every bond
joining a particle i and its neighbours Ny, (i):
1
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y New local bond orientational order parameters G;(i) =
r;;: the bond vector between q;(i) - q;(j) are averaged over the nearest neighbours of
particle i (red) with j (yellow). particle 1 [2]:
G helps to distinguish between g, (i) = — G, () + q:(j)
liquid and crystals. g, IS 1+ [Ny (D JENR (D)

. sensitive to the crystal type.
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