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Lubricants are generally used to achieve
low friction on sliding surfaces in many
kinds of machine components. It is re-
ported that additives in lubricant form
some adsorbed layers on sliding surface.
Though several researches on relationship
between the adsorbed layers and frictional
properties have been conducted, there are
no reports on nano structure at solid-liquid
interface through direct observation in tri-
bology field.
In this paper, nano structures at solid-
liquid interfaces were analyzed by neutron
reflectometry. The neutron can penetrate
into almost all metals, and the reflectome-
try is currently used to analyze the vertical
structure, such as density and thickness at
the target surface or interface. The instru-
ments we used were neutron reflectome-
ters‘ MINE ’and‘ SUIREN ’in Japan
Atomic Energy Agency (JAEA).
We prepared three kinds of metal surfaces,
iron, copper and aluminium, on ultra-flat
silicon blocks by physical deposition. We
analyzed each target surface using neutron
reflectometry in air, in base oil (poli-alpha-
olefin) and in base oil with an additive
(acetic acid). For the case that the metal sur-
faces were soaked in base oil with the ad-
ditive, the interferential fringes in reflectiv-
ity profiles became narrower than the both
cases that the surfaces were in air and in
base oil only. It means that the adsorbed
layers of additive formed on metal sur-
faces. Fitting operation along Parratt’s the-
ory showed that the thickness of adsorbed
layer was about 2 or 3 nm. Friction coef-
ficients of the metal surfaces considerably
decreased when the additive was added in
the base oil. We conclude that nano struc-
ture of interface between metal surface and
lubricant considerably affects friction prop-

erty under boundary lubricated condition
and then neutron reflectometry is a very
helpful method for tribology work.

Fig. 1. Reflectivity profiles from copper surface
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