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Abstract. This paper utilizes algorithms and a program developed by the author for studying
shell structures made of homogeneous and multilayer composite materials under static and
dynamic loads, in geometrically and physically nonlinear formulations. This program allows
for determining the stress-strain state, natural frequencies, stability, and behavior under
dynamic loads, as well as solving problems of plastic deformation during stamping. Based
on the developed program, examples of calculating specific structures are provided: the
behavior of toroidal shells under dynamic loads, issues of calculating and predicting the
behavior of structures and components under dynamic loads, and under deep drawing
conditions. A study of aircraft engine propeller blades using the naturally twisted rod
method with various arrangements of the composite material base was conducted, which
made it possible to develop recommendations for the optimal arrangement of the composite
material in terms of strength and dynamic characteristics. Multi-stage dynamic stands
made of composite materials are considered for the first time. A methodology has been
developed for solving applied problems of multi-degree dynamic rigs for semi-naturalistic
modeling made of composite materials. This methodology consists of a developed algorithm
for the integrated calculation and study of the influence of the composite structure of the
load-bearing layers and the filler on the sti9ness and frequency characteristics of the rigs. A
fundamentally new approach has been developed for the study of dynamic structures with
components that are inadequately implemented in the finite element method (gearboxes,
bearings, ring gears, and motors), by replacing them with rod systems of identical
sti9ness. Algorithms and programs for calculating the sti9ness of gearboxes and bearings
have been developed. A method for the numerical solution and optimization of layout
schemes of multi-degree dynamic rigs for semi-naturalistic modeling made of homogeneous
and composite materials has been developed and implemented. This method consists of
minimizing the frequency characteristics depending on the sti9ness characteristics of the
bearing supports, gearboxes, etc., which made it possible to obtain rig models with high
dynamic characteristics. A method for obtaining models of three-layer structures made
of homogeneous and composite materials has been developed. An experimental study of
full-scale three-layer composite cylindrical shells under local loading was conducted, which
made it possible to determine the displacement of the three-layer shell and the compression
of the filler by thickness.
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