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Mathematical models of vibrations of cylindrical shells under the action of
alternating loads and temperature field are proposed. The results of the study can be
used to evaluate the strength and reliability of various structures.

Numerous processes and phenomena occurring in physical, chemical, biological,
economic and social non-equilibrium systems are analyzed by complex systems of
differential equations [1-3]. Not only theoretical but also practically important classes
of problems arise when there is a need to control the system. But despite the large
number of publications, many questions remain open. In industry, structures made in
the form of thin single-layer and multilayer shells of rotation are widely used. During
operation they can be exposed to force and thermal loads. The problem of reliable
operation of structures operating in conditions of intensive thermal and mechanical
influences is one of the most important from the practical point of view in modern
engineering, and theoretical numerical studies of the occurrence of vibrations in such
a structure are also of interest [4-6]. Temperature stresses are among the main factors
to be considered when selecting the modes of heating bodies [7-9].

The aim of the study is to build mathematical models of complex vibrations of
mechanical systems in the form of flexible cylindrical shells, cylindrical panels on a
rectangular plan, which are under the action of alternating loads and temperature field,
as well as the creation of effective mathematical methods and algorithms for solving
such problems.

To achieve this goal, mathematical models have been developed for vibrations
of cylindrical shells and panels on a rectangular plan, located in a temperature field,
under the action of distributed or local alternating transverse load and longitudinal
periodic loads [10]. An algorithm for numerical realization of vibrational modes for
qualitative study of complex vibrations of the above shell systems is proposed. The
influence of temperature field and alternating force loads on complex vibrations of
shell systems depending on control parameters (amplitude of load excitation,
temperature intensity) has been studied. The results of the study can be used to assess
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the strength and reliability of structures in various branches of engineering.
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