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Currently, traditional materials are very often replaced by composite materials in many industrial areas. The 
advantages of these materials consist mainly in their lightweight, high strength and flexibility, corrosion resistance 
and a long lifespan. The use of composites reaches its large development in the field of aerospace. This article 
discusses quality of the manufacturing process technology of a specially shaped composite frame in 3D space. The 
used technology is based on a winding of carbon, glass, organic filament rovings on a polyurethane core. Polyu-
rethane core which is a geometry of frame with and without a circular cross section. Quality production of said 
type of composite frame depends primarily on the correct winding of fibers on a polyurethane core. It is especially 
needed to ensure the correct angles of the fibers winding on the polyurethane core and the homogeneity of indivi-
dual winding layers. The quality of fibers winding also depends on the material properties of polyurethane core 
and fibers. The article describes mathematical model for use an industrial robot in filament winding and how to 
calculate the trajectory of the robot. When winding fibers on the polyurethane core which is fastened to the robot-
end-effector so that during the winding process goes through a fibre-processing head on the basis of the suitably 
determined robot-end-effector trajectory. We use for description numerical model and matrix calculus to enume-
rate the trajectory of the robot-end-effector to determine the desired passage of the frame through the fibre-pro-
cessing head. The calculation of the trajectory was programmed in the Delphi development environment. Equati-
ons and relations of the numerical model are important for use a real solving of the passage of a polyurethane core 
through fibre-processing head. 
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