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Abstract

Fatty acids and blends of fatty acids are used as friction modifiers and
anti-wear additives in diesel fuels. A large part of some fatty acid blends
are unsaturated fatty acids. Even though fatty acids have been thoroughly
investigated, the adsorption and tribological behaviour of unsaturated fatty
acids are no fully understood. The aim of this thesis was to investigate the
influence of fatty acid unsaturation on the adsorption from alkane solution and
the tribological properties, such as friction and wear scar characterization, of
such systems.

To increase the fundamental understanding of the influence of the degree
of fatty acid unsaturation the three fatty acids, oleic, linoleic and linolenic acid,
have been studied. In boundary lubrication the amount of material and how
well the material is bound to the surface can affect the friction and wear of the
system. Thus, as a first step the adsorption of fatty acids onto steel surfaces
was investigated with the quartz crystal microbalance (QCM). This technique
is straight forward to used and is ideal for these samples that are difficult to
investigate with optical techniques due to small differences in refractive index
between the alkane solvent and fatty acid. To determine the chemical binding
to steel surfaces static secondary ion mass spectroscopy (SIMS) has been used.

Next, the influence of fatty acid unsaturation on the friction and wear was
determined. Two different studies were made, one on a molecular level with
the tribological surfaces forces apparatus (T-SFA) and the other one with a
technique used for determining friction and wear of diesel fuel additives. The
T-SFA technique provides data from which the packing of the fatty acids at
mica surfaces can be estimated as well as how the friction is altered due to
the packing. For determining the friction and wear of steel surfaces the high
frequency reciprocating rig (HFRR) and pin on disc apparatus (POD) were
used. The HFRR is a standardized technique, where, if the settings specified in
the ISO12156 protocol are used, a diesel fuel additive must provide an average
wear scar radius less than 0.230 mm to pass. The wear scars received from
the two techniques were further analysed with Raman spectroscopy and also a
visual rating of the wear scars was performed.

As the project progressed, there was an increasing interest in the influence
of water on the adsorption and lubricating properties of the fatty acids.
Moisture uptake of the fatty acids was therefore determined gravimetrically as
well as with nuclear magnetic resonance spectroscopy (NMR). The adsorption
of the moist fatty acids onto steel surfaces was then investigated with QCM and
static SIMS, while HFRR and POD were used for investigate the friction and
wear.
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