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Abstract

Taking into account that a large amount of worldwide energy consumption
can be attributed to friction losses, it is imperative th at the process of lubrication
is optimized. Self-lubrication stands out as the most prominent way to achieve
this. Introducing a self-lubricating mechanism in a functioning system successfully
decreases the friction coefficient and minimizes friction loss, while the total cost
of operation diminishes due to reduced maintenance requirements. The aim of
this study is the development of poly(urea-formaldehyde) (PUF) microcapsules

containing lubricant oil for self -lubricating purposes.

The microcapsules wereproduced via one step in situ polymerization. The
effects of process parameters were studied systematically in order to determine
their effecton mi cr o c a p s u ties. dle mcroengapsulation process of core
material and microcapsule morphology were observed using Optical Microscopy
( OM) and Scanning El ectron Mi cr os c acaly ( SE|
structure was characterized using Fourier-transform infrared spectroscopy (FTIR)
and their thermal properties were investigated using thermogravimetric analysis
(TGA). Encapsulation efficiency (E.E.) was determined by extracting method using
hexane as extracting solvent.The first parameter examined was the agitation rate
while retaining a steady core to wall mass ratio. Experiments on selfhealing
diglycidyl ether bisphenol A (DGEBA) epoxy resinoaded poly(urea-formaldehyde)
microcapsules were carried out in an effort to ascertain the relationships between
experimental conditions and microcapsule properties. During these experiments
the acidic conditions during the polymerization reaction and proper pH
adjustment stood out as an important factor of the encapsulation pro cess.Then
the core to wall mass ratiod seffect while under stable agitation rate was

investigated.

The results indicate that PUF containing microcapsuleswere synthesized
successfully and conditions such as agitation rate and core to wall mass ratio
strongly affect their final size, encapsulation efficiency and thermal properties.

Under agitation rate set at 800 rpm, the mean diameter of the resulting

kOatuUGpgOed HGFTOT daAus6 davii RT a0OSi gr ol ¢ Nelelsi 3erutelst



microcapsules was determined to be 56.6 T m. Also the microcapsules exhibited
great thermal stability as the core material was adequately protected from the
rising temperature, and the lubricant oil was encapsulated at 79% efficiency.
Agglomerated PUF nanoparticleswere observed in the emulsion and on the rough
outer surface of the microcapsules regardless ofdifferent experimental conditions .

These particles affected the final microcapsuleproperties.

Keywords: Selflubrication, Poly(urea-formaldehyde) (PUF), lubricant oil loaded

microcapsules, In situ polymerization, Selthealing.
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