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Fiber reinforced plastics (FRPs) are composite materials: strong but brittle fibers are combined with ductile but]
low strength resin to make a strong non-brittle material. Carbon fiber reinforced plastics (CFRPs), representative]
composite materials, have mechanical properties on par with steels, but also benefit from low density, meaning that
their specific strength is much higher than steels. On the other hand, these composite materials have low recyclability|
and both production and disposal are an environmental burden. To alleviate this issue, biodegradable composites are
being investigated.

In the introduction of this study, the state-of-the-art of green composites is explained. Green composites being
biodegradable or recyclable composite materials, they are usually manufactured with natural fibers. Thus the
properties and effect as FRPs reinforcing material of natural fibers, such as wood, ramie, and Cordenka, are detailed.
The purpose of the study is also defined: the mechanical properties of fiber reinforced plastics depend on the
manufacturing techniques (of the fibers themselves, and of the composite material) as well as the weight fraction of]
fibers in the composite material, therefore, this study investigates the effect of the fiber type and surface treatment
on the mechanical performance of green composites, using Cordenka, ramie, and wood fibers.

Chapter 2 deals with the influence of film lamination on the mechanical properties of wood-plastic composites|
Polypropylene (PP) tensile samples and composites made of wood flour and PP were made. Both were then laminated|
to varying degrees with polypropylene and PET films. It was found that lamination with PET films increased the
mechanical properties (strength) of the material. This was attributed to an enhanced homogenization of the surface
of the samples.

Following this, Chapter 3 explains how the surface treatment of wood-plastic composites affects their mechanicall
properties. Plasma irradiation, UV irradiation, and cellulose nanofibers (CNF) acrylic coating were applied to
composite samples made with PP and wood fibers. The tensile properties were improved by the acrylic coating in|
particular, regardless of plasma irradiation. Once more, the increase in strength was found out to be due to a lowered|
surface roughness and improved fiber-matrix adhesion.

The effect of fiber type is detailed in Chapter 4, where the differences in mechanical properties of fiber-reinforced|
polypropylene composites are investigated, when the fibers are Cordenka or ramie. Increasing the volume fraction of]
fibers increased the strength of the composites, and Cordenka fibers composites were found to have higher strength|
and toughness than the composites reinforced with ramie fibers, because the Cordenka fibers maintained length|
above the critical threshold necessary for effective matrix reinforcement.

The last chapter summarizes the conclusions and gives recommendations on the applicability of green composites
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and further venues for investigation, emphasizing that the regenerated fibers, Cordenka fibers, demonstrated|

excellent strengthening for wood fiber reinforced plastics.
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