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Molybdenum disulphide (MoS2): Chemistry & sliding friction

molybdenum disulphide
p = 0.02 - 0.06 (inert @ 1N)
p = 0.15 - 0.25 (humid alr @ 1N)
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(A) Depiction of the layered structure of MoS, lamellae stacked upon one
another. (B) Hexagonal stack lattice structure of MoS, with atomic spacing
and sequencing.
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1) Transfer Film Formation
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Deposited film is made of many
small randoml oriented cr stallites
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Fr' •. : Amontonian v. Non-Amontonian

Amontonian Friction

F =

Ff
° = FN

• Ff does not depend on contact
area

• Kinetic Friction does not depend
on sliding speed

I L. Singer et al., Appl. Phys. Lett. 50, 995 (1990)
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INVERSE NERTZIAN PRESSURE, 1/ GP.

S = S0+cyP, where P = FN/Areal

real NF f = SoA F'

= a + SolP
2

s, 
= S0(T)7 (-

3R) 3 

N• p 4E

S, = 25 MPa at 300 K
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T-dependence µ= µ(T, P) and S = S(T) via MoS2 Friction
Experiments
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Nudged Elastic Band Calculations and Commensurate Sliding
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egg shell

Translation direction
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egg shell
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Nudged Elastic Band Calculations and Commensurate Sliding

conunensurate
egg shell

Translation direction
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r rotation
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Translation direction
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A Toy Model in terms of energy barriers (me i •• • slidin.

The probability and failure

to overcome a barrier n
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The model and scaled data from S(T) = Sa.(T)

S(T) =

S(T) = SL (1 — exp   AE _L

(  

 ))exp
kgT IcBT 

exp 
ki3T

What is SL?
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MD ReaxFF Simulations

top layer, 1 km/s
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The model and scaled data from S(T) = Sd.(T)

S(T) = SL (1- exp AE,-P AEr)
kBT 

exp AB.ET) + exp AEr
kB
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• simulations
• Dunckle et al., 2011

— full model prediction

— simple model prediction
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