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MoS2 – Applications

Microelectronics

[J. Tang et al., Nat. Commun., 14, 3633 (2023)]

Reaction catalysis

[J. Hu et al., Nat. Catal., 4, 242 (2021)]

Solid lubrication

[LIQUI MOLY USA Inc.]
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MoS2 – Mechanism of friction reduction

Effect of the environment

[X. Zhao et al., Tribol. Lett., 65, 64 (2017)]

Composite coatings

[M. R. Vazirisereshk et al., Lubricants, 7, 57 (2019)]

Atomistic simulations

[S. Peeters et al., Appl. Surf. Sci., 606, 154880 (2022)]

...but what

about wear...?
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AFM experimental setup
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AFM results

Stick-slip dynamics Chip formation
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AFM results

Stick-slip quantities Slip lengths
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MD simulation setup

AIREBO potential for the tip [S. J. Stuart

et al., J. Chem. Phys., 112, 6472 (2000)]

REBO potential for MoS2 [T. Liang et al.,

Phys. Rev. B, 79, 245110 (2009)]

Lennard-Jones potential for MoS2-tip
interactions

100 000 atoms

time step: 1 fs

temperature: 300 K

tip speed: 1 m/s

loads: 100, 200 and 300 nN

indenting for 0.5 ns

scratching for 25+ ns
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Performance benchmark on Barbora (thanks to the HLST team)

Uniform 3D grid Scaling

customized pair style rebomosx [thanks to

prof. D. E. Spearot, U Florida]

old LAMMPS version (7Aug2019)

no OpenMP nor GPU acceleration possible

issue on restarting with fix smd

processors * * 1 is essential
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MD results

Lateral force Stick-slip
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MD results

Amorphization Dissipation channels
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MD results

Video
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AFM/MD comparison
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Force drop distributions

Avalanche dynamics
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Thank you very much

for your kind attention!

Any question...?

P. Nicolini (nicolini@fzu.cz) – 9th Users’ Conference of IT4Innovations



Tip penetration
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