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Tribological phenomena usually occur at
a solid-solid interface, where the presence
of a lubricant greatly contributes to low
friction. A lack of lubricant causes sub-
stantial wear and even seizure of two bod-
ies under severe conditions. However, an
in-situ observation is difficult to perform
if some lubricant is present at a solid-solid
interface because any common rays, such
as X-rays and visible rays, cannot pene-
trate into metals. A neutron beam, on
the other hand, is well known to be able
to penetrate into almost all metals. Thus,
we propose to apply a neutron scattering
method to judge whether or not a lubri-
cant is present at a metal interface. Reflec-
tometry is generally recognized as a useful
method to analyze vertical structures pre-
cisely on a target surface. In this study, we
try to measure a thickness of thin lubricant
film formed between two silicone blocks by
neutron reflectometry. The instrument we
used was ’MINE’, which is a neutron reflec-
tometer, in JAEA. First, some basic samples
with periodic surface roughness were pre-
pared; a grating thin film made of nickel
was formed on one of the silicone blocks by
photo-lithographic technology as part of a
simple roughness model. In addition, the
other plane silicone block was covered on
the grating surface, resulting in our being
able to obtain an ’interface model’ with a
well-defined clearance between the two sil-
icone blocks. The clearance was set at about
100, 50, and 10 nm and was filled by air or
two kinds of lubricants: water or base oil.
As a result, we obtained different reflectiv-
ity profiles depending on each medium at
the interface. In addition, the thickness of
the lubricant film could be estimated by in-
tervals of the interference fringes of the re-
flectivity profiles. We conclude that neu-

tron reflectometry is a useful method to es-
timate lubricants quantitatively, even at a
metal interface.

Fig. 1. Reflectivity profile of lubricant film at inter-
face of two silicone blocks
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