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Abstract. Existing methods of visual and instrumental periodic monitoring of gas abrasive
wear of compressor flow parts cannot provide an objective assessment of the technical condition of
the compressor during engine operatairma given timeon the ground and iflight. Therefore, a
continuous method for monitoring the wexrworking blades is proposed. For early detection of
wear on thevorking blades of an axial comprss of a helicopter gas turbine engine, an effective
sensor is required. To do this, it ioposed to use a triangulation type sensor, which will allow you
to measure the distance to the end part of the working blades. As the distance to the monitored
object increases, a signal about wear of the compressor working blades will be sent tbdéwe on
monitoring system.

Keywords: Gas abrasive and erosive weaorking blade axial compressomelicopter gas
turbine engingearly removal of engineturboshaft engingrinciple of triangulation.
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PECULIARITIES OF VORTEX FORMATION UNDER AIR INTAKES OF
GTE TAKING INTO ACCOUNT GRADIENT -DIFFERENTIAL INFLUENCE
FACTOR

DanilenkoNikolay V., Candidate of Technical Sciences
KirenchevAnton G., Candidate of Technical Sciences

Moscow State Technical University of Civil Aviation, Irkutsk Branch
(Irkutsk)

Abstract. The article presents a brief analysis of early studies on the topic of vortex
classification. New vortex generatiofactors are gradient and differential caused by the
separation of the runoff velocity andrculation along the length of the vortex cord is
established. Examples of vortices of gradidifferential type are given. The paper describes
and mathematically proves the transformation of dangerous vortices into vortices of blurred
intensity with reduced circulation density as one of the ways tobabmortex formation in
aviation. The influence of viscosity in the boundary layer of the underlying surface on the
formation of vortices of gradierdifferential type is described. The data presented in the
article are an addition to the general vortegdty and can be useful in modeling and research
of vortex formation phenomena.

Keywords: gas turbine engines, air intake vortices, vortex formation, boundary layer,
vortices of gradientifferential type.
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Fryazinov Aleksandr.V., Candidate ©&chnical Sciences
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Abstract. On the basis of the main tasks of technical operation, the Aviation Engineering
Service is called upon to carry out Aviation Engineering SupptdeS], i.e. a set of measures
aimed at meeting current and future needs for serviceable and airworthy aircraft, safety
requirements, regularity and ceaeftectiveness of their technical operation.

Thus, the purpose of th&ES process management is the fald timely satisfaction of
airlines' needs in serviceable aircraft with remaining resources and service life for flight
performance, compliance with technical documentation requirements and maintenance operations.

Keywords: aircraft, maintenance, serviceability factor, technical downtime, specific
downtime factor.
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DESIGN FEATURES OF THE LANDING GEAR RETRACTION AND
EXTENSION COMPLIANT MECHANISM OF AN UNMANNED AERIAL
VEHICLE

Milovidov Andrew V.
Serebryanskiy Sergey A., Candidate of Technical Sciences
Gostev Alexander V., Candidate of Technical Sciences

Moscow Aviation Institute (National Research University)
(Moscow)

Abstract. The article considers the possibility of upgradihg landing gear retraction and
extensionmechanism of an unmanned aerial vehicle. A design method for such structures is
proposed and its effectiveness is verified using finite element modeling. Theroblams of this
approach to design have been identified.

Keywords: compliantmechanisms, design methods, finite elermeethod, aircraft design.
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MODERN PAINT AND VARNISH MATERIALS AND COATINGS FOR
AIRCRAFT PARTS AND STRUCTURES

Natsubidze 8rgeyA., Candidate of Technical Sciences
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(Irkutsk)

Abstract. Provision of reliable protection of aviation equipment products from external
influencing factors depends on the choice of paint and varnish materials and coatings based on
them, which provide high adhesion, physiocechanical, protective and decoratpreperties.

The purpose of workis to analze the properties of modern paint and varnish materials and
coatings, their application in various operating conditions. Key trends in the development and
application of paint and varnish materials and coatioga¥iation purposes are presented.

Keywords: aviation equipment, paint and varnish materials and coatings, external
influencing factors, operating conditians
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THE PROJECT OF AN UNMANNED AERIAL VEHICLE WITH A HYBRID
PROPULSION SYSTEM

Safarbako\Andrey M., Candidate of Technical Sciences
TopolMaksim V.
Pilkevich Lev G.

Moscow State Technical University of Civil Aviation, Irkutsk branch
(Irkutsk)

Abstract. The article considers the project of an unmanned aerial vehicle with a hybrid
propulsion system. Structurally, it is a higlane made according to the traditional scheme and
consists of fuselage, wing, tadssembly landing gear and propulsion systeifhe hybrid
propulsion system includes an electric propeller motor and &@uéngine. The electric motor is
powered by electricity from a rechargeable battery. During flight, wheibdtiery is discharged,
the pulgjet engine with a free turbine comieso operation, which transmits torque to a generator
that serves to charge the battery.

Keywords: unmanned aerial vehicle, hybrid propulsion system, electric motor, generator,
battery, pulse combustion chamber.
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STRESS STATE ASSESSMENT OF BYPASS ENGINE GAS TURBINE
BLADES USING ANSYS SOFTWARE

Skorobogatov Sergey W,andidate of Technical Sciees,
Khodatsky Sergey Agandidate of Technical Sciences

Moscow State Technical University of Civil Aviation, Irkutsk branch
(Irkutsk)

Abstract. Gas turbine blades (GTs) are subject to extreme loads due to high temperatures
and pressures, which leads stresses that affect their service life. The main problem is the
thermomechanical effect, which can cause material fatigue, thermoplastic deformations and
progressive failure. Therefore, special attention is paid to improving designs and materiasa that c
withstand such conditions. Modern numerical modeling technologies, such as the ANSYS software
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package, provide engineers with the ability to accurately analyze the-dteeasstate (SSS) of
rotor blades. This method allows not only to identify caitiareas subject to the greatest loads, but
also to propose effective design and technological solutions aimed at reducing stresses and
increasing service life. The introduction of new composite materials, protective coatings, as well as
optimization of tle cooling system of turbine blades are also key areas of research to increase the
safety margin and service life of parts.
The purposef this article is to evaluate the stress state of gas turbine engine blades using
modern techniques such as ANSYS and provide recommendations for improving their reliability.
Keywords: aircraft engine, stresses, blade, loads, grid, calculation, temperatu
deformation
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AN EVALUATIVE ANALYSIS OF THE MODELLING OF AIRCRAFT
EMERGENCY LANDINGS AND LANDING GEAR STRUCTURAL FAILURE
USING DIFFERENT FINIT E ELEMENT MODELLING APPROACHES

Titov Egor I.
Serebryansky Sergey ACandidate of Technical Sciences

Moscow Aviation Institute (National Research University)
(Moscow)

Abstract. The design of all modern aircraft must comply with the requirements of regulatory
documents. Airworthiness standards, paragraph 25, impose requirements for the safe desteuction of
landing geastructure and enginerge during emergency landings. Evidemé compliance with the
requirements can be either tests or mathematical modeling of the destruction of these structures. This
paper presents a comparison of the calculations of finite element models of two types: one
dimensional and thredimensional fiite element models.
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Abstract. The article discusses approaches to the development of a jet protection system for
low-flying turbofan engines in a mainline aircraft. The benefits and drawbacks of the proposed system
are examined. An algorithm for determining design parameters for the jet system is presented,
considering the specific features of vortex flow formation that cath teahe ingress of foreign
objects from the airfield surface into the engine's air intake.

Keywords: aircraft operation, foreign objects, mathematical modeling, turbofan engine, finite
volume analysis
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Abstract. The development of civil engine design technologies based on the new generation
of turbofan engines developed by JSC "UEC" a8€ "UEGAviadvigatel" PD14 and PB35 was
described. An overview of completed, current and planned for implementation of R&D works, as
well as works on mastering critical technologies allowing to provide the required technical and
economic parameters oh@gnes is given. The possible directions of further development of aircraft
engines are listed.

Keywords: scientific and technological background, generations of aircraft engines, turbojet
engine, higkthrust engine, critical technologies
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Shevtso\SergeiA., Doctor of Technical Sciences

SapunovDenisM.
RoshchevkirDmitry A.
Military Training and Research CenterAror ce ¢ The Air Force A
Professor N.E. Zhukovsky and Y.

(Voronezh)

Abstract. The problems of the destructive impact of natural and climatic environmental
conditions on the preparation, maintenance and repair of various types of weapons, military and
special equipment, as basic elements in the development of the Arctic zonscasseali. Possible
options for heat generation for the preparation, maintenance and repair of aircraft using alternative
energy sources in the Arctic were considered. The advantages of using heat pump technologies in
combination with alternative energy soes to generate thermal energy used in operational
activities at Arctic airfields are outlined.

Keywords: technical operation system, aircraft, Arctic, environmental safety, renewable
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Mishin SergeiV., Candidate of Technical Sciences

Moscow State Technical University of Civil Aviatitmkutsk Branch
(Irkutsk)

Abstract. A methodology has been developed and calculations have been made of the
operating and starting characteristics of an asynchronous sguagelmotor with a massive sleeve
on the rotor. In relation to an asynchronousanetith a massive ferromagnetic sleeve on the rotor,
the problem of determining the optimal geometric dimensions of the sleeve has been solved. The
presented methodology for determining the optimal sleeve geometry was tested.
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{JtdH]dz) d SflsdBOd d'rj c6jdijlstedyd ms
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Stsls. J 14,0 M,1 * d§ Pyl Is | cog, g5 str, SP,l Is
0,02 15,6 2,84 3340 0,705 0,877 468
0,038 23,6 5,0 5800 0,800 0,890 717
0,05 28,7 6,15 7160 0,814 0,884 938
0,08 40,3 8,6 9730 0,813 0,857 1630
0,12 53,4 10,9 11900 0,789 0,813 2740
0,2 72,9 13,5 13300 0,730 0,722 512
0,3 88,9 14,7 12600 0,668 0,614 -
0,4 99,8 15,0 11000 0,622 0,513 -
0,5 108 15,0 9110 0,585 0,416 -
0,6 114 14,8 7120 0,556 0,324 -
0,7 119 14,5 5160 0,531 0,235 -
0,8 124 14,1 3260 0,509 0,149 -
0,9 126 13,8 1430 0,489 0,066 -
1,0 129 13,4 0 0,472 0 -

M, H*m
16
14
12
10
8
6
4
2
o

0 0,2 0,4 0,6 0,8 S, oT.en.
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