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Background. Layered fabric composites are widely used in modern industry, as they allow for the creation 
of complex structures [1–3]. The strength of a composite largely depends on the manufacturing process and 
proportions of its components [4]. The volume content of fibers is an important factor, as it affects technical 
characteristics of the material [5]. A higher fiber content results in increased strength, stiffness, and improved 
molding capabilities for products with complex geometries.

Aim. The determination of the regularity of fiber volume fraction distribution over the cross-sectional area 
of the threads in a layered fabric composite, using graphoanalytic and programming methods.

Methods. A material based on alternating layers of carbon and glass structural fabrics, combined with a 
two-component epoxy binder, is considered. The internal structure of this material was examined using a Nicon 
Eclipse MA 200c microscope. A quantitative analysis of the volumetric fiber content in the strands of the layered 
composite material was performed in the Compass-3D CAD system by calculating the areas of both the fiber 
and the binder. After that, a statistical (graphical) analysis of the data was conducted. A computer program was 
developed to calculate the volume of fiber content. Its developer is Gennady Kovalenko, a ninth-grade student 
of School No. 102. “FiberCalc”, his web application, provides cross-platform compatibility. The user interface is 
built using HTML and CSS, while the logic for working with files and processing images is written in JavaScript. 
Using Canvas and the ImageData API, an image is divided into an array containing information about the color 
components of each pixel. The data are then processed in a loop to recognize the individual components of the 
fiber. This approach provides greater accuracy and allows for quick processing of multiple sections resulting in 
an average value for the volumetric fiber content across the entire sample.

Results. In the first method, it was found that the maximum number of fibers is located at approximately 
40–45 % of the total length of the thread’s cross-section. At the same time, the average volumetric content is 
approximately 48 %. Based on the results of calculations using the “FiberCalc” software, the average value for 
the volumetric fiber content in 10 randomly selected thread sections from the composite plate under investigation 
was 43.98 %.

Conclusions. These two methods of calculating the reinforcement component allow for a reliable modeling 
of the elastic-strength characteristics of laminated fabric composites.

Keywords: layered fabric composite; cross section; microscopic image; thread; fiber volume fraction; Web 
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