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Abstract. The paper develops a predictive model to determine the mfluence of the value of the
dispersion component of the free surface energy (FSE) and the volume fraction of fillers on the
dispersion component of the FSE of a polymer composite. Mathematical equations and graphical
relationships dlustrabng these relanonships are presented. The model 15 based on the assumption
that in composites the FSE value s partially determined by interactions at the polymer-filler
mterface. Usmg the predictive model, it was established that the dispersion component of the free
surface energy (FSE) can be a reflection of the properties of polymer composites. The relability of
the predictive assessment 15 shown on the example of an epoxy polymer composite with various
mineral fillers.

Introduction

Surface energy characteristics are a reflection and consequence of mternal chemical and
physicochemical processes that occur dunng the formation of any, including polymer composites.
In the formation of the energy charactenstics of the surface of filled polymer composites, not only
the chemical and physicochemical processes of polymer formation play a major role, but also
mteractions at the polymer-filler interface (interphase interactions). The energy state of a solid
surface 15 characterized by the value of the free surface energy (FSE), which can be a eriterion for
assessing many protective and operational properties of polymer composites. The value of FSE
mcludes dispersion and acid-base components, which reflect the nature of mteractions during the
formation of a solid, including polymer composites. The determination of the FSE value 1s mostly
based on experimental measurements of contact angles of wetting of a solid surface by lhiquds with
different surface tension and polanty and involves a large number of expenmental studies.
Theretore, the ability to predict the values of the FSE components of filled polymer composites is
an mmportant theoretical and practical problem. The task of this study 1s to predict the dispersion
component of the FSE of polymer composites filled with dispersed fillers,

Characterization of Surface Free Energy Components of Filled Polymer Compaosites

The free surface energy (FSE) of a solid surface 1s characterized by the uncompensated surface
energy at the solid—gas interface. According to Fawkes theory [1,2], the FSE (y) of any solid
surface 15 expressed as the sum of components, cach of which reflects the nature of interactions in
the solid:



