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Abstract

Statement of the problem: The structure and type of reinforcement
element used in composites are crucial for achieving the desired
mechanical properties. Woven fabrics obtained from high-
performance fibers are the most commonly used reinforcement
elements. Additionally, the use of nanoparticles can enhance the
performance of these reinforcement elements to achieve high-
performance composites. The effect of the variation in woven fabric
structure and material, along with the type of nanoparticle used, has
become an important subject of investigation. The aim of this study
is to determine the mechanical properties of composites made by
combining carbon and basalt fabrics with resin systems and to
examine the effect of fabric areal weight on these properties. SiO»
nanoparticle was also used as a reinforcement to improve the
mechanical properties, and the changes in the mechanical
properties of composites made from basalt and carbon fabrics were
examined. Composites made from carbon and basalt fabrics were
compared in terms of cost, strength, and areas of use. The behavior
of SiOz nanoparticle with fabric type and fiber type was interpreted
based on the mechanical properties. Raw materials used in the
industry are generally petroleum-based products, and their
production consumes a lot of energy and releases harmful by-
products, causing environmental damage. The increasing
awareness of energy and environmental issues in the evolving world
has led to an increased demand for more environmentally friendly
and cost-effective materials. Especially, the high energy
consumption and the releasing of harmful gases such as CO: in the
production of carbon fibers have increased the need for
reinforcement elements that are high-strength but more
environmentally friendly. In this regard, we can say that basalt fiber
has entered the scene. The fact that basalt fiber production
consumes less energy than carbon fiber production and releases
less CO, makes it preferable.

In this study, plain pattern 200 g/m? and 245 g/m? carbon woven
fabrics were used as carbon reinforcement fabrics. Plain pattern 200
g/m? basalt woven fabrics were used as basalt reinforcement
fabrics. Silicon dioxide was used as the nanoparticle, and epoxy
resin was used as the matrix material. The composite parts
produced by the vacuum infusion method were then subjected to
mechanical tests.

Photograph Biography

In composites made from carbon fabrics without SiO», an increase
in areal weight reduced tensile strength while increasing flexural
strength and impact resistance. This effect was observed due to the
increase in weave count.
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Figure 1. Differences of basalt and carbon composite
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