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Abstract:
Today the steady increase in the consumption of reinforced composite materials indicates their value as
competitive engineering materials, and they are successfully replacing more conventional materials in
many applications. In the wind energy industry, glass fiber reinforced composite materials have been
used to make wind turbine blades which require long service life under severe loading and unloading
environments. Thus, the fatigue resistance of wind turbine blades is an important design consideration.
In this study, a plasma reactor system was developed and plasma polymerization was used to modify
the surface of E-glass fibers in an attempt to improve the fatigue resistance of composites.

An inductively coupled radio frequency glow discharge reactor was designed and constructed “in
house” for the experiments. E-glass fiber strands and fabric cloth were used as the substrates. Ethylene
and methane gases were used as the monomers. The effects of different reaction parameters, such as the
discharge power, the reaction time, the gas flow rate and system pressures, were explored. The
characteristics of plasma polymerized films were analyzed using x-ray photoelectron spectroscopy
(XPS) and scanning electron microscopy (SEM). The mechanical properties of treated fiber strands and
fabric cloth were tested by Jinhua Bian at Montana State University.

Plasma treatment of glass fibers is an effective method for modifying the fiber surface properties and
allows for the most flexibility. The ethylene or methane plasma polymerized films on the glass fibers
could not be washed off with acetone, and no degradation was observed after keeping the treated fibers
in- the air for one week. For ethylene or methane plasma treated fiber strands and fabric, a better
coating was obtained at higher discharge power and longer reaction time. However, the plasma
deposition and plasma etching would reach an equilibrium state and no further plasma deposition could
be observed after the equilibrium discharge power and reaction time level. 
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