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. Fluid-structure interaction problems are in the focus of attention of many researchers since the middle
of the last century. But the relevance of such research is only growing. This is caused by the rapid development
of modern technologies in rocketry, chemical, naval, nuclear, energy industries, and biomechanics. Particularly
topical are the issues of hydrodynamic interaction in estimating the strength and dynamic characteristics of
launch vehicle tanks. The creation of each new launch vehicle leads to design of new tanks, which requires their
refined strength analysis. Note that the presence of a free surface, a change in the filling level and the level of
gravity during mission cause especial difficulties [1]

The paper presents new computational techniques based on coupled finite and boundary element
methods for estimating strength and vibration characteristics of fuel tanks. The tanks are considered as elastic
shells filled with an ideal and incompressible liquid. At the first stage, an analysis of the static and dynamic
stress-strain state is carried out, frequencies and modes of the structure free vibrations are determined. The
vibrations of empty and fluid-filled elastic tanks with sloshing effects are considered by usage of the coupled
finite and boundary element method [2], and the strength characteristics are obtained by using the finite element
method. These studies make it possible to find out unwanted vibration frequencies during transportation, to
determine the highest stress concentration zones in the structure elements. Such zones are usually located near
the holes, the element boundaries and welds. Then the stress-strain state of the fuel tank elements under cyclic
loads has been obtained and studied. Based on the received characteristics, the fatigue analysis of structural
elements of fuel tanks under different loadings is accomplished. The number of cycles to failure under the
average load is calculated. This number is changed drastically in the presence of small initial defects. But in real
materials, there are always various microdefects, which propagation under applied loads can lead to negative
consequences. This is especially topical to ensure the safe maintenance and transportation of fuel tanks. The
modal defects are placed in the highest stress concentration zones. As a result of cyclic loading, the growth of the
fatigue crack-like defect is studied depending on the cycles number. Reliability and accuracy of the proposed
approach are ascertained. The same method will be used to assess the possible destruction of tanks with
explosive substances under the action of a suddenly applied load due to earthquakes, plane crashes, terrorist acts.
The problem became especially topical nowadays during Russian invasion to Ukraine [3]
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При проектуванні і виготовленні технічних об’єктів актуальною є проблема недостатності
інформації щодо діючих на механічні системи навантажень. Особливої ваги проблема набуває при
нестаціонарному деформуванні елементів конструкцій. При дослідженні нестаціонарного деформування
дуже важливо мати точну вихідну інформацію щодо діючих навантажень, оскільки їх зміна у часі може
значно впливати на процес деформування, а отже, і на результати розрахунків. Визначення законів зміни
у часі ударних або імпульсних навантажень, що діють на окремі елементи конструкцій, успішно
здійснюється в рамках розв’язання обернених нестаціонарних задач механіки деформівного твердого тіла
[1].


