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ABSTRACT

Whatever the purity of the materials making up dry
lubricants, once exposed to the air, they come into contact with
ubiquitous ambient contamination. Unexpectedly, the
generation of a small quantity of particles (low wear) may be
the result of a complex competition between different physico-
chemical mechanisms involving the materials in contact and
their internal and external contaminants (from the gaseous
environment), and giving rise to lubricating interfaces through
mechanically activated chemical reactions [1-4]. Traces of
contaminants (in the ppm or ppb range) are enough to initiate
the creation and maintenance of this lubricating and anti-wear
interface [4].

The present study aims to study how volatile molecular
compounds, at 1,000ppm concentration, may impact friction
and wear of thin coatings. The choice has been made to work
with SnO, thin films and ethanol vapor. SnO, is indeed
sensitive to the adsorption of ethanol molecules and it is used as
the sensitive material in ethanol gas sensors. SnO, has been
subjected to friction in dry N, and dry N, contaminated with
1000 ppm of ethanol vapor. Contact conditions were sliding
speed of 8 mm/s, mean contact pressure of 330 MPa, ambient
temperature, 100Cr6 sliding counterpart, and 500 cycles of
friction in reciprocating motion. Fig. 1 shows the significant
impact of both the environment and contamination on the
coefficient of friction, with a reduction in average friction by a
factor of 2.5 to 3. The impact on material damage and wear is
also significantly lower. Initial surface analyses show that
material composition at the interfaces varies, notably in the
proportion of iron oxides. There is probable creation of a mixed
Fe-Sn-O compound whose proportion varies from one
condition to another.
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Figure 1 - Friction coefficient with standard deviation, SEM images
and schematic of the contacts. From test performed in pure and
contaminated dry nitrogen environments.

School (contract ANR-17-EURE-0002).

REFERENCES

[1] G. Colas, et al, How far does contamination help dry
lubrication efficiency?, Tribol. Int. 65 (2013) 177-189.

[2] J. Yeon, et al, Mechanochemistry at solid surfaces:
Polymerization of adsorbed molecules by mechanical
shear at tribological interfaces, ACS Appl. Mater.
Interfaces. 9 (2017) 3142-3148.

[3] X. Chen, et al, Origin of superlubricity in a-C:H:Si
films: A relation to film bonding structure and
environmental molecular characteristic, ACS Appl.
Mater. Interfaces. 6 (2014) 13389-13405.

[4] N. Argibay, et al, In situ tribochemical formation of
self-lubricating diamond-like carbon films, Carbon N.
Y. 138 (2018) 61-68.



