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I

) e)
Puc. 3 [Ipuxnan iTepariitnoi nepedynoBu CITKH
Ta 3MIiHU pO3MOALTY AedopMalliil y polieci MpuKIagaHHsI HaBaHTAXCHHS

3Ha4yeHHs BCIX MOTPIOHMX (hakTopiB (pO3MOILT HANpyXeHb 1 aedopmartiii, KkoedinieHTn
IHTEHCUBHOCTI HaIpy)KeHb, HAMPSIMOK POCTY TPIIIMHH, TOLIO) JOCTYIHI Ui aHaji3y Ha
KOXKHOMY KPOIll PO3PaxyHKIiB.

Taxkum uymHOM, BuKopucTaHHs Ansys SMART Crack Growth mo3Bomsie mMoaenroBatu,
croctepiraTd Ta Oinbpll TIMOOKO aHai3yBaTH IPOLEC PO3BUTKY TPIMIMH 32 PaxyHOK
OHOBJICHHS CITKH Y TIpotieci fedopmariii 3 ypaxyBaHHSIM 3MiHH T€OMETii.

HYPERSINGULAR INTEGRAL EQUATIONS IN CRACK PROPAGATION
PROBLEMS
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In the context of extending the service life of power machines, petrochemical and energy
equipment at many industrial enterprises of Ukraine, in particular during modernization, the
main question arises: how to extend the service life of individual units and whether it is
necessary to replace outdated equipment to maintain operational efficiency. the reliability of
the operation of these units while complying with guarantees of power and efficiency. Given
the long-term use of this equipment, its elements are often prone to weakening due to various
types of microdefects. The propagating these defects can lead to failure or even complete
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destruction of the corresponding structural elements. Therefore, it is important to estimate the
time during which these elements can fail under cyclic loading conditions. This issue is also
relevant for safe long-term transportation of structural elements according to real cyclo-grams
of transportation. This research proposes a method for estimating the durability of structural
elements with cracks. It was supposed that the cracks form chains. These defects are quite
dangerous, because under the action of cyclic loads they can lead to the fusion of cracks and
the destruction of the structural element. The Paris criterion was used to assess crack
resistance. The stress intensity factors are calculated by solving the hypersingular integral
equation [1]. The method allows us to find out the number of cycles in which defects in the
chain will grow to unacceptable sizes. Fatigue durability, determined by the number of cycles
to failure under alternating stresses, consists of the number of cycles to the initiation of a
crack and the number of cycles of its propagation. This time serves to determine the durability
of the structure and the terms of the inter-repair period. The problem is to determine the time
(number of cycles), after which the crack grows to a critical size, and the structural element is
destroyed. A method of assessing the durability of structural elements in the presence of
chains of cracks under conditions of cyclically variable loads has been developed. The
method made it possible to find out for how many cycles the defects in the chain will grow to
unacceptable sizes in composites [2]. Such calculations must be made to determine the
duration of the inter-repair and inter-inspection periods. The obtained data testify to the
validity of the recommendations and technical requirements for welds in hydraulic turbines.
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The new analytical method and computational technique have been developed for
simulating free and forced vibrations of compound fuel tanks in launch vehicles at various
mission stages, including conditions of overload and microgravity, while accounting for the
impacts of liquid sloshing. This technique employs innovative computational schemes and
integrates advanced finite and boundary element methods with an analytical approach and
their theoretical foundations. The proposed numerical method is more precise and efficient
than existing counterparts and software packages, making it suitable for detailed simulations
of fuel tank vibrations. It enables the consideration of coupled effects, including elastic wall
deformations, fuel sloshing, varying liquid levels, changes in gravitational acceleration, and
different free surface configurations at various mission stages. Additionally, it accounts for
the influence of rigid and elastic internal baffles installed to dampen sloshing. To solve the



