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FEATURES OF STRESS AND DEFORMATION DISTRIBUTION DUR ING
BENDING WORK OF POWER FRAME ELEMENTS OF AIRCRAFT MO BILE
ELECTRIC UNITS

Penkov N.A., Sidorkirs. ., Ali I., Baranenko .V.
Military Educational and Scientific Centre of the Korce
N.E. Zhukovsky and Y.A. Gagarin Air Force Acadevaypnezh

Keywords: deformation, stress, dangerous section, elastic#gry, rectangular coordinates, system
of differential equations.

Abstract. The paper examines the features of bending work fiee elements of power frame mobile
electrical installations under the assumption othamics continuous media, determining stresses and
deformations along the entire frame element. A camnafve analysis of the calculation results is
carried out, using the apparatus of resistancerra@nd the theory of elasticity. The resultshod
calculation of the studied force elements are given
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THE PROBLEM OF FORCED VIBRATIONS OF AN ELASTIC ROD IN
EXPERIMENTAL METHODS OF FATIGUE STUDIES OF STRUCTUR AL
MATERIALS

Bobylev A.A., Zavoychinskaya E.B., Kablin A.R.
Lomonosov Moscow State University, Moscow

Keywords: fatigue curve, loading frequency, resonance, tbscillations, high and very high cycle
fatigue, brittle failure, longitudinal and torsidrescillations.

Abstract. Formulas for finding stress amplitudes are giversolving problems of forced longitudinal
and transverse vibrations of an elastic rod ofamgular and corset sections. The eigen frequencies
and resonant vibration frequencies of a rectangoldmare determined. It is shown that in well-known
experiments on high- and very high cycle fatigespnance states do not occur in samples. At a given
loading frequency, the fatigue curve is a unifomntuous curve in the areas of high- and very high
cycle fatigue.
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STUDY OF STRENGTH PROPERTIES OF ICE MATERIALS MODIF IED
WITH POLYVINYL ALCOHOL

Goncharova G.Yu., Turalin D.O., Korolev |.A.
Bauman Moscow State Technical University, Moscow

Keywords: ice, strength, chemically modified ice, polyviraicohol, arctic materials, ice crossings,
winter ice roads.

Abstract. The relevance of increasing the strength chaiatiter of water ice is substantiated, a
modern method of strengthening ice by introducingdifying compounds is considered.
Experimental studies of the strength propertiex®fmaterial with the addition of polyvinyl alcohol
are conducted. It is shown that the introductionpofyvinyl alcohol into the freezing solution
contributes to a significant strengthening of the matrix, the optimal range of polyvinyl alcohol
concentrations corresponding to the maximum iner@ashe strength of ice for three-point bending is
determined.
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VERIFICATION OF THE PHYSICAL RELIABILITY OF THREE-
DIMENSIONAL CONSTITUTIVE RELATIONS OF THE THEORY OF
ELASTOPLASTIC PROCESSES ON SPATIAL LOADING TRAJECTO RIES

Garanikov V.V., Kornilyev E.O.
Tver State Technical University, Tver

Keywords: complex * -/l | constitutive relations, spiral loading trajectogomplex loading,
curvilinear trajectory, deformation diagram, plesyi functions.

Abstract. The paper presents the results of calculationgtidy the physical reliability of the three-
term constitutive relations of the theory of pramss on spatial loading trajectories of constant
curvature and torsion. The problem was solved tpkimo account the creep of the material. The
theoretical solution is based on the constitutieéations of viscoplasticity. To describe creep
deformations, the flow-type creep theory is adopt#&dspatial trajectory implemented in a three-
dimensional deviatoric stress space is considered.
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LIMIT STATE MODELING AND LIFE PREDICTION OF DAMAGED
HETEROGENEOUS STRUCTURES
Petushkov V.A.
Mechanical Engineering Research Institute of thedfan Academy of Sciences,
Moscow

Keywords: 3D deformable media, cyclic shock loading, nordineéeformation, damage kinetics,
strain localization, fracture, mathematical simiolat

Abstract. Based on experimental data and numerical simulatianethodology has been developed
to study the limit states and predict the life @&nthged polycrystalline media (inhomogeneous
structural elements) under impact and cyclic logdirhe applied models of deformation and fracture
take into account complex loading histories, théumetric nature of the resulting Stress and
Deformed States, nonlinearities due to large deftions, and strain rate-dependent behavior of
materials with variable microstructure, as wellaassotropic hardening and the Bauschinger’ effect.
The identification of model parameters and thenifiation on examples of solving problems with
known numerical and experimental results are dssisThe results of the study of nonlinear wave
and low-cycle processes of deformation and stragalization in bulk bodies (structural elements)
under the action of time-varying loading are présen
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REVIEW OF BACK-SUPPORT EXOSKELETON DESIGNS

Pershutkin N.V., Fedorova A.A.
Chuvash State University named after |.N. Ulyai@ivboksary

Keywords: passive exoskeleton, problems with the musculotielsystem, back support
mechanisms, market analysis, efficiency assessment.

Abstract. During operations, surgeons can take various unadaifle positions and stay in this
position for a long time, thereby harming their ldealhe article is devoted to solving this probldm
analyzed existing solutions on the exoskeleton etarkvarious areas of application and performed a
calculation to select the optimal and more effectiay of back support during surgery by a surgeon.
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TIME AND ENERGY OF THE ELASTIC OBJECT OPTIMAL MOVEM ENT
FROM THE INITIAL TO THE FINAL ABSOLUTE QUIESCENCE

Bokhonsky A.l%, Varminskaya N.I?
'Sevastopol State University, Sevastopol, Russia;
’P.S. Nakhimov Black Sea Higher Naval School, SewaktRussia

Keywords: elastic object, optimal control (translational eecation), moment relations

(transcendental equations), motion time, achieaingplute quiescence.

Abstract. Using the reversibly constructed optimal contrbtle elastic object translational motion
from the initial state of quiescence to the fin@ts of absolute quiescence, the motion time isl,use
which is one of the common roots of the transcetadesquations’ system into which the moment
relations are transformed. Numerical examples shmat when achieving the purpose of optimal
motion, with an increase in the degree of the usaurol (translational acceleration polynomial),
energy costs decrease.
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REFINEMENT OF THE CALCULATION METHOD FOR WELDED JOI NTS
OF PARTS OF THE SECTION OF THE SCRAPER CONVEYOR BY THE
FINITE ELEMENT METHOD

Lazarev A.D.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: mining and transport machines, coal, scraper cgmyecutter-loader, finite element
method, welded seam.

Abstract. The paper considers a method for calculating vekjdmts in the context of developing an
integrated approach to calculating the strengtheaafteristics of the section of a scraper convejbe
known methods of modeling the design of a sectisraa assembly model are analyzed. A new
method of modeling the welded joints of the paftshe section is proposed, taking into account the
maximum approximation to the real physical and raeatal properties of the product.
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METHODS OF DIGITAL CONTROL OF SINGLE-DRIVE MECHATRO NIC
DEVICES WITH A BRANCHED FEED SYSTEM ON THE EXAMPLE OF A
MACHINE TOOL

Skovpen S.M., Lobanov N.V., Malygin N.I.
Northern (Arctic) Federal University named by Ml\dmonosov, Severodvinsk

Keywords: mechatronics, single-drive machines, electromagradtitches, control methods)otion
trajectory, automatic tracking, elementary section.

Abstract. The basic features of methods of digital controkigle-drive mechatronic systems are
considered. Technical solutions for modernizatibthe equipment, allowing to give and expand its
functional capabilities. The principle of joint d@ control of feed drives of single-drive
technological complexes is developed. Frequencgepand pulse-width digital methods of joint
control of feed drives of the lathe-carousel maetdre developed and tested in practice.
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SOLUTION FOR INTELLIGENT MONITORING AND CONTROL OF THE
PMR-IV PROTON MAGNETIC RESONANCE ANALYZER BASED ON THE
INTERNET OF THINGS

Nguyen Duc AnH, Tran Van Tund
'Kazan State Power Engineering University, Kazan;
’Hanoi University of Industry, Hanoi, Vietnam

Keywords: internet of things, express online, analyzer, protoagnetic resonance, cloud server,
monitoring.

Abstract. Currently, the Internet of Things is a developmiahd in many sectors of the economy.
However, in the oil and gas sector, the developneérsmart oil fields using smart technologies to
monitor and control the oil production process glarnth express online analyzers at the field I8 sti
limited. Current monitoring and control systemsétfields are often based on SCADA or wireless
sensor networks, and even modern oil analysis dswvilo not have the ability to carry out remote
monitoring and control. Therefore, remote monitgrand observation of changes in oil parameters at
wells is not yet possible.

In this article, the authors present a solutiort #ll@ws using Internet of Things to intellectualithe
process of monitoring and controlling oil parametat wells using the PMRA-IV proton magnetic
resonance analyzer developed at Kazan State Pawgardering University.
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KAZAN STATE POWER ENGINEERING UNIVERSITY
Department: Instrument Engineering and Mechatronics

SYSTEM FOR MONITORING PARAMETERS OF LIQUID FLOW ANALYZER PMRA-IV BASED ON lloT
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IMPROVING THE ENERGY EFFICIENCY OF THE ELECTRIC MOT OR OF
THE PROPELLER-MOTOR GROUP OF A MULTIROTOR UNMANNED
AERIAL VEHICLE

Tikunov A.V., Burkovsky A.V., Pisarevsky Yu.V., ®ua L.N., Pisarevsky A.Yu.,
Chernykh T.E.
Voronezh State Technical University, Voronezh

Keywords: energy efficiency, flight time, unmanned aerial ey brushless DC electric motor,
propeller-motor group, winding diagram.

Abstract. Today, the issue of reducing the energy consumpfcan unmanned aerial vehicle on an
electric power plant is one of the most pressimgesthis directly affects the duration of the \aéis
stay in the air. This problem can only be solvedirmyreasing the energy efficiency of the electric
motor used in the propeller-motor group of an unneahvehicle. This paper presents the results of
studies aimed at improving the energy efficiencyhaf propeller-motor group by re-commutating the
connection diagram of the windings of a brushle€sdlectric motor.
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MECHATRONIC TECHNOLOGY COMPLEX AS AN OBJECT OF
RESEARCH

Verigin A.N., Korobchuk M.V., Ishutin A.G., Saenk8.S.
Saint-Petersburg State Institute of Technology lffi@al University), Saint-Petersburg

Keywords: mechatronics, chemical technology, mechatronitirtelogical complexes of physico-
chemical purpose, quality management, mechatronaute, technical system.

Abstract. The article substantiates the choice of a newcblgé research within the framework of
system analysis and further improvement of chenaindltechnological production in order to transgfer
to a qualitatively new modern state akin to medmats to increase its efficiency. When considetirey
object of scientific research, we proceed from fwimciples: chemical technology — the basics of
chemical production and mechatronics as a techgaombining mechanics, electronics and control.
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TRIBOLOGICAL CHARACTERISTICS OF THE TIALN SURFACE-C OATED
CARBIDE END MILL

Kluonis A.S., Plotnikov S.A.
Vyatka State University, Kirov

Keywords: end carbide cutters, surface treatment, expretss fastion force, TiAIN.

Abstract. In this article, the tribological properties of thMéAIN coating under friction conditions at

the original installation are investigated. It wadetermined that during the test, when establishing
normal wear regime, the friction force at an axadd of 200 N per mill is 4.5 N with a gradual
increase. The results of the study are of intef@sfurther study of the effect of surface coating
parameters on the tribological properties of instats.

O# 0
(# , (

) : ( ¥
0
: Sandvik Coromant Kennametal,
[1].
, (0
, &

«@ » ( ,1& )

63



.—2024. - 7

3 ) [2].
! [3] )
5 ( .1), ,
WC-Co, — TIAIN. * 3
[4]. / o# ( :
# — 500 / , — 200*
"A — . — 2C18* 10 .
|
, 2.
1.+ )
8 _
6 |
m I . ———
E‘:’:l i et e .
[
2
0 T T T T T T T T T T T T T T 1

0 60 120 180 240 300 360 420 480 340 600 660 720 780 840 900
Bpema paboTH HHCTPYMeHTa, C

2.4 )
3
1.* (0-20 ) —
( ) 45% . %
( 4%
2. (20-180 ) —
4-45 , .
3. (220 )— 3 0
7 , #
( ( ) )
4. (240-900 ):
0
( )
TiAIN, O#
) , 00 # ,
, o , , 0 0
$ # ,
& ) 0

64



, COTioA 0

[3]. 2 (0 3)) :
0
(
$ I
1. & : "
I+
=2
, 2023. — . 284-287.
2. .o & L (# ,
O# «& »
1" # S x .+ (*& -2024): XXIV !
( ) - ) , & , 23-25 2024 .=
& o , 2024, — . 127-131.

3. Plotnikov S.A., Cheremisinov P.N., Kluonis A.S., #av E.V. Composition of the Hardened
Surface of a Carbide Cutting Tool // Russian Englimg) Research. 2024, vol. 44, no. 4, pp. 534-
536. DOI: 10.3103/s1068798x24700655.

4, o & C )

( /l .—2024. — 17.- .139-141.
— DOI: 10.26160/2307-342X-2024-17-139-141.
5. 1.. B " &+ (#
.= :*$ ,2021.-50.
0 - ;
) - ’ )

65



* .—2024. - 7

$%& 669.295

6 3(+ 6 + 3 +
+< 3+ + (3: -36< *3
<3
- , %, | &%, #5 #3
L+ ! (!
), + :
2t % + :
3 0 + | (!

. % (0

STATISTICAL STUDY OF THE QUALITY OF TITANIUM ALLOY  INGOTS
FOR VARIOUS INDUSTRIAL SECTORS

Egorova Yu.B!, Davydenko L.\%, Zarubina Al.S?, Zarubina An.S?
"Moscow Aviation Institute (National Research Unsig), Moscow;
“Moscow Polytechnic University, Moscow;
3Stupino branch of Moscow Aviation Institute (NasibResearch University), Stupino,
Moscow region

Keywords: titanium alloys, ingots, chemical composition, lifyastatistical analysis.

Abstract. Based on statistical analysis, the quality ofniitan alloy ingots smelted by double, triple
vacuum arc and skull remelting is assessed. lisiabéshed that the alloying ranges of the main
components do not exceed the established limitsveder, the average actual contents of aluminum
and vanadium can be higher than the average regwatues for almost all ingots, which can lead to
rejects at the upper limit. Recommendations arergfer reducing rejects in titanium alloy ingots fo
various purposes.
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MAGNETIC ABRASIVE TREATMENT OF FLAT-OVAL PIPES

Sinyukov M.S.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: magnetic abrasive treatment; permanent magnet etevidde film; surface roughness;
final processing; aluminum soldering.

Abstract. The issue of technological provision of surfacagiiness of aluminum products before
soldering or welding is considered. The featuresnafjnetic abrasive treatment are listed, the main
factors affecting the final quality of the treatdface and the prevention of the formation of sid®
film are highlighted. A device for magnetic abrasitreatment, including permanent magnets, is

proposed.
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DIE HARDENING TECHNOLOGY IN THE PRODUCTION OF PISTO N PINS
OF DIESEL LOCOMOTIVES

Muravyov D.V.
Omsk State University of Railway Engineering, Omsk

Keywords: production, piston pin, quenching, stamp, indudichnology, precision, processing.
Abstract. The article analyzes the existing defects in tistop pin of diesel locomotives of a
technological nature that arise as a result ofatiohs of heat treatment regimes during their
manufacture. The consequences of warping and omgaki fingers after heat treatment and ways to
eliminate the negative consequences of thermakssdse during quenching are described. The
technology of quenching piston pins in a die isposed, which will prevent or reduce the degree of
distortion of the shape and size of the fingerradtesharp cooling from the quenching temperature,
improving the quality of the part.
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PECULIARITIES OF MILLING CURVED SURFACES END MILLS

Babin S.V., Prokofiev E.Yu.
Stupino Branch of the Moscow Aviation Institutet{dlaal Research University),
Stupino

Keywords: counter milling, curvilinear and mating surfacascuracy and roughness of machining,
cylindrical and end milling cutters, depth of cdiemeter and rigidity of the cultter.

Abstract. The results of studies of counter milling of clinear surfaces such as contours with
cylindrical and end milling cutters are present@&d. improve accuracy and reduce roughness of
machined surfaces, the depth of cut should be teeléaking into account the cutter diameter and its
stiffness. The depth of cut should be selected mmetion of the cutter diameter so that the cagttin
forces do not push the cutter away from the wortg@r press it against it.
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PROMISING METHODS OF ELECTROMECHANICAL THREAD
PROCESSING

Fedorov S.K., Fedorova L.V., lvanova Y.S., Khusnati/ T.R., Karlyavin A.M.
Bauman Moscow State Technical University, Moscow

Keywords: thread, electromechanical processing, hardeningdnieas, structure, technology,
hardening.

Abstract. The paper presents the results of research on gbeotli electromechanical processing
technology for strengthening the threads of macpams and technological equipment. The range of
products with external and internal threads has ldetermined, new ways to improve the quality of
threaded parts have been developed, metallograghdies of the structure and microhardness of
thread turns after electromechanical processingntdogy have been performed. Based on the
conducted research, practical recommendations bege prepared to improve the wear resistance,
strength and fatigue resistance of threaded coiomect

[1].
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RESEARCH OF THE FORMATION OF ADJUSTABLE MICRORELIEF ON
THE PRODUCTS OBTAINED BY SELECTIVE LASER MELTING WI TH THE
USE OF COPY-PIERCING ELECTRICAL DISCHARGE MACHINING

Ablyaz T.R., Shlykov E.S., Blokhin V.B., Kozhevnik¥.Y ., Osinnikov I.V.
Perm National Research Polytechnic University, Perm

Keywords: machining modes, pulse on-off time, current, \gitaselective laser fusion, copy-piercing
electrical discharge machining, Ra roughness.

Abstract. In this work studies the formation of adjustablenarelief of electrode-instrument samples
manufactured by selective laser fusion technologsnfmartensitic aging steel MS1 by copy-piercing
electrical discharge machining. A regression matédcribing the relationship between the surface
quality parameter of electrode-instrumenRaroughness depending on the modes of copy-piercing
electrical discharge machining has been obtaineds lestablished that the minimum value of
roughness on electrode-instrumenRga= 2.95165Qm is obtained at current strengtl 4 A and
voltage U =75 V. The pulse turn-on time has a negligiblesetffon the surface roughness. The
maximum roughness value &ta=4.037 was obtained at current intendity 8 A. and voltage
Uu=75 V.
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Didier P., Coz G.L., Piotrowski B., Bravetti P., Heurte P., Moufki A. Post-processing of
additive manufactured parts: a numerical stratgapfied in maxillary implantology // Matériaux
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INVESTIGATION OF THE EFFECT OF WIRE-CUT ELECTRICAL
DISCHARGE MACHINING PROCESS MODES ON THE FORMATION OF
CUT WIDTH WHEN MACHINING HEAT-RESISTANT NICKEL ALLO Y
BB751P

Shlykov E.S., Blokhin V.B., Ablyaz T.R., Legosta®h\S., Osinnikov I.V.
Perm National Research Polytechnic University, Perm

Keywords: electrical discharge machining, machining modestirgy width, heat-resistant nickel
alloy VV751P, empirical model.

Abstract. In this paper we investigated the influence offedént modes of wire-cut electrical
discharge machining on products made of heat-eedistickel alloy VV751P. An empirical model
describing the relationship between the cut widtid anodes of wire-cut electrical discharge
machining has been developed. It is establishet dahdahe height of the workpiece 15 mm the
maximum value of the cutting widthl = 380 um is achieved &ft,n,= 30 us,Tor= 60 us, and the
minimum value of the cutting widthy =277 um is achieved alo= 51 us, Ton=21 us. When
machining a 10 mm high workpiece, the maximum vauthe cutting widthy = 360 um is achieved
at Ton = 30 ps,Toir= 60 ps, and the minimum value of the cutting widlth 292 um is achieved at
Toff= 51 US,Ton = 25.5 ps.
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METHOD OF HARDENING SPRINGS ALONG THE INNER SURFACE OF
THE COILS

Zemlyanushnova N.Yu., Zemlyanushnov N, Malykhin V.D.
North Caucasus Federal University, Stavropol

Keywords: hardening of springs, strained riveting, contaetlening, hardening device.

Abstract. The method of hardening springs with a stresseet fis analyzed. During a strained

riveting, the outer and inner surfaces of the giwere treated unevenly, a small amount of shot
reached the inner surface of the spring. To eliteinhis drawback after a strained shotgun riveting,
instead of contact clamping, it is recommendedwet the outer and inner surfaces of the spring by

stamping at the same time.
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MAGNETIC ABRASIVE TREATMENT AS A MEANS TO IMPROVE T HE
QUALITY OF WELDING SURFACES MADE OF AL 3003 ALLOY

Sorokopud N.I.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: magnetic abrasive blasting, Al 3003, Al-Mn, aluomm oxide, magnetic abrasive blasting
performance, welding.

Abstract. The surface layer of products made of aluminum @adchinum-based alloys is subject to
oxidation when interacting with oxygen. As a resaltfilm of aluminum oxide is formed on the
surface of the product. If such a surface is inéehébr welding, this oxide layer may lead to a
reduction in the quality of the welded joint. Theetimd of magnetic-abrasive treatment is
successfully applied for preparation for weldingatiminum surfaces from alloys of Al-Mg system,
but there are no studies on the effectivenesseofrtethod when performing a similar task for alloys
of Al-Mn system, in particular, for AMz alloy. Thefiore, the purpose of this study is to investigate
the potential of magnetic abrasive treatment fergheparation of surfaces of AMz alloy products for
welding, to determine the thickness of the layenaeed during treatment and the thickness of the
newly formed aluminum oxide film on the treatedface.
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DEVELOPMENT OF A METHOD FOR EVALUATING THE EFFICIEN CY OF
WATER-SPLASHING NOZZLES OF THE COOLING SYSTEM OF A
STATIONARY COMPRESSOR UNIT OF A MINING ENTERPRISE

Kayumov U.E., Djurayev R.U., Pardayeva Sh.S.
Navoi State University of Mining and Technologldayoi, Uzbekistan

Keywords: reciprocating compressors, cooling systems, cgoliower, drift eliminator, water
distribution system, water spray nozzle, SolidWdfksv Simulation — calculation.

Abstract. Cooling nozzles play an important role in industnyanufacturing processes and other
applications where temperature control is key tficieht equipment operation and material
preservation. In this paper we consider the dewslafesign of water spraying nozzle with the above-
mentioned set of features, which allows to achig@veduction of hydraulic losses in the atomization
of liquid and due to this increases the radiustofmazation of liquid, and also allows to achievesfi
atomization of liquid with the formation of a degpkd surface of heat exchange between the flow of
fine liquid and the flow of air cooling it.
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WEAR OF THE AXLE-BUSHING FRICTION UNIT OF THE V-BEL T
VARIATOR PULLEY

Lukyanov A.S., Starikov A.l., Dmitriev N.A.
Moscow Polytechnic University, Moscow

Keywords: wearing, wear, wear-resistant properties, axlshing, variator.

Abstract. This article provides an example of calculating thear of the friction unit of the axle-
bushing of the V-belt variator pulley. Wear of theshing leads to a significant change in the qualit
indicators of the machine (variator). It is necegda take into account the processes of relative
movement and interaction of parts, the kinematia$ @ynamics of the unit, and the change in shape
of parts during wear. Equations for calculatingwear of the axle and bushing are provided.
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TIRE TREAD MECHANICS

Starikov A.N.
Vladimir State University, Vladimir

Keywords: wheel, tread, engagement, self-braking, wedge peachanism, inclined plane.

Abstract. The paper considers the principle of operation eflge treads of wheeled vehicles from the
standpoint of improving cross-country ability andaking. The main types of tread pattern,
application areas, orientation when installed i wheel are shown. Different operating schemes for
clutch and slip modes are shown. The schemes efrlatic and force connections for both states are
given. A description of the high-quality couplingpi the position of self-braking is given. New
criteria for the characteristics of the couplinggerties of automobile wheels with soil are proglose
Practical examples of cars, motorcycles, and bé&cgguipment are considered.
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DREDGING AND TRANSPORTING MACHINES: THEIR TYPES AND
LEADING MANUFACTURERS

Moskvina D.S., Kuvshinkin S.Yu.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: equipment for open-pit mining operations, excawgtiand transporting machines,
bulldozers, scrapers, graders, motor graders.

Abstract. The review and systematization of the main tydesxcavating and transporting machines
that are necessary for effective operation in theing industry and construction, their key design
features and applications are presented. Spetait@in is paid to the world's leading and Russian
manufacturers and trends in the development arduptmn of this equipment.
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RESEARCH OF JET TECHNOLOGY IN INTERDISCIPLINARY FIE LDS BY
MEANS OF COMPUTER MODELING

Tumanyan Kh.A.
Gubkin University of Oil and Gas, Moscow

Keywords: interdisciplinary research, ejector, nozzle uitust vector, computer modeling.

Abstract. In the laboratories of the Gubkin University, ras# and development work has been
launched to solve one of the most pressing problemreasing the efficiency of the process of
forming a fluid flow with expanding the possibiés for controlling the parameters of this flow. A
basic diagram for a promising jet installation bagn developed. A version of the basic diagranafor
promising jet installation has been developed. &tenensional models have been created using a
CAD system and computer modeling has been perfari@attulations (CFD) have confirmed the
operability of the ejector-simulator when contnogjithe thrust vector with a rotation of 90° andhvat
rotation of 180°. Using additive technologies, pbgs micromodels have been manufactured,
allowing for simulation modeling in laboratory cotions. New possibilities for extreme thrust vector
control within a full geometric sphere have beereaded. The research results can be used in energy
and in the field of unmanned vehicles for variougppses.
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PAIRWISE GROUPING OF OBJECTIVE FUNCTIONS FOR SOLVIN G
PROBLEMS OF MULTICRITERIAL OPTIMIZATION OF ELECTRIC AL
MACHINES

Korovkin N.V21, Zheleznyak V.N, Bekuzin V.12
'Peter the Great Saint-Petersburg State Polytechicéversity,
“Power Machines group, Saint-Petersburg

Keywords: objective function, electric machine, Pareto frogenetic algorithms, optimization,

pairwise grouping.

Abstract. This paper presents a method of pairwise groupfrapjective functions. Its use together
with the method of narrowing the Pareto set basednterdependent information using nonlinear
functions allowed us to quickly and mathematicaltgurately narrow the Pareto region when solving

problems of multicriterial optimization of electakcmachines.
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FORECASTING THE RESIDUAL LIFE OF THE MULTIPLIER GEA R TRAIN

Novozhenin A.Yu.
Ufa University of Science and Technology, Ufa

Keywords: gearing, multiplier, remaining resource, finiterment method, ANSYS.

Abstract. The article proposes a method for predicting tegidual life of the gear train of the
multiplier of a turbodetander unit by hardness be surface of the teeth in places of local stress
concentrations. To determine the locations of Ist@ss concentrations, a finite element analyas w
performed in the ANSYS software environment and $ttatic Structural-Mechanical module. As a
result, patterns of the distribution of equivalesitesses on the surfaces of the driven wheel are
obtained, controlling which it is possible to makéorecast of the onset of the limit state of tkarg
and adjust the maintenance strategy.
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IMPROVING THE EFFICIENCY OF THE LIQUID MIXTURE SEPA RATOR,
REPRODUCED BY THE FLOW STANDARD

Kudusov D.I.
VNIIR — Affiliated Branch of D.l. Mendeleyev Insté for Metrology, Kazan

Keywords: oil-water mixture, separator, coalescing devicefgerence installation.

Abstract. The object of the study is an improved method qdasation of an oil-water mixture
circulating in a reference installation for reproohg the flow rate of gas-liquid mixtures. The pasp

of the research was to create a separation unietfextively separates the oil-water mixture (wate
dearomatized petroleum solvent Exxsol D100) toitiitgal components in the range of reproducing
the mass flow rate of the mixture from 0,01 to 0required for the development of a single copy o
the reference flow meter as part of the state pgrspecial standard of the unit of mass flow of-gas

liquid mixtures GET 195-2011.
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SELECTION OF POWDER MATERIALS MANUFACTURED IN THE E U AND
PRC USED IN SELECTIVE LASER MELTING TECHNOLOGY BASE D ON
GRANULOMETRIC ANALYSIS

Katkova E. D., Terentieva Z.S.
Bauman Moscow State Technical University, Moscow

Keywords: additive technologies, powder materials, granulemmetnalysis, particle morphology,
selective laser melting, particle distribution stids.

Abstract. The paper discusses the problem of f choosing swewliers of consumables for selective
laser melting technology. Domestic industry todagemtly needs diversification of production and
expansion of commercial ties with countries thatehaot joined the so-called sanctions. Considering
the high scientific, technical, and innovative puaita of the People’s Republic of China (PRC), the
work pays attention to the powders of various nsefabduced in this country. A very successful
attempt has been made to show that powders produac&RC can be quite competitive in the
domestic market and have every chance of beingingbé production of products using the selective
laser melting method. The materials obtained in ghper concerning the issues of granulometric
analysis of powders may become the basis for dilout a database of powder materials used in
additive manufacturing, and the powder analysidiriggie can be used in the procedures of the
certification system for these materials. The ot#di data show, through the example of the
comparison of basic information parameters, theilaiity of granulometric and morphological
features of the powders, illustrating the posdipihf their mutual use in selective laser melting.
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Produced Thermal Pipes: Experimental Analysis aracivhe Learning Approach for Pore
Recognition on Pipes Surfaces // Sensors. 2024240b. 4959. doi.org/10.3390/s24154959.
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INTEGRATION OF STRUCTURAL BIONICS AND ADDITIVE
TECHNOLOGIES IN THE DESIGN OF HOUSING PARTS

Ogorodnikov A.l., Al.Koaerji Mozan A.M.
Ural Federal University named after the First Présnt of Russia B.N. Yeltsin,
Ekaterinburg

Keywords: bionics, biomimetics, additive technologies, ogtirdesign, generative design.

Abstract. The paper considers the influence of new shapiagalgilities provided by additive
technologies on modern approaches to designing randeling bioinspired structures. Bionic
principles are applied in the design of housinggpor computer vision devices. Taking into account
that some components of the vision device musbbatéd on the surface, the shell of a cephalopod
mollusk was chosen as a natural prototype for thesimg. Bionic principles used to create a part for
3D printing correspond to the promising concepyererative design.
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THE EFFECT OF COMBINED WAAM AND SHAPING PROCESSES ON THE
STRENGTH AND DUCTILITY OF METAL PARTS

Aleksandrova E.P., Naplavkova K.S., Sergeeva V.M.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: WAAM, additive manufacturing, hybrid technologieslling, stamping, plasticity,
mechanical properties.

Abstract. The article explores hybrid manufacturing techgae that combine WAAM and shaping
processes to improve the mechanical propertiesedintlency of manufacturing metal parts. The
advantages of combining WAAM with the methods ollimg, stamping and processing of sheet
materials, as well as their effect on residualssis, ductility and strength, are considered. The
analysis demonstrates the prospects for the apiplicaf these technologies in high-tech industries.
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INFLUENCE OF FRICTION STIR WELDING PARAMETERS ON TH E
STRUCTURE, MECHANICAL PROPERTIES AND DEFECT FORMATI ON IN
WELDED JOINTS OF ALUMINUM ALLOY AMG5

Schapov G.V, Kazantseva N.V, Tsarkov A.\/
YInstitute of Metal Physics, Ural Branch of the RassAcademy of Sciences,
Ekaterinburg;
Kaluga branch of Bauman Moscow State Technical &fsity, Kaluga

Keywords: friction stir welding, Al-Mg alloy, defects, michardness, optical microscopy, welding
modes.

Abstract. Friction stir welding (FSW) is a solid-state mefaining process that is widely used in
industry, especially in aerospace, marine, autoreoimndustries. The heat and plastic deformation
generated during FSW cause significant changebentticrostructure and mechanical properties of
welded joints. Understanding the physics of the F8@¢ess will allow selecting the optimal welding
conditions to obtain defect-free welds with mechahiproperties that are not inferior to the base
metal. In this work, samples of Al-Mg alloy obtathasing friction stir welding with different modes
were investigated.
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FORMATION OF AN AUTOMATED WORKPLACE OF A TECHNOLOGI ST
IN THE SYSTEM OF TECHNOLOGICAL PREPARATION OF PRODU CTION

Uraskin E.A., Khaimovich I.N., Grechnikov F.A.
Samara National Research University n.a. acad. &dPorlev, Samara

Keywords: information systems, technological preparatiopraiduction, model, SADT technologies,
life cycle, information space.

Abstract. This paper examines the process of forming annaatied workplace of a technologist in
the context of a system of technological prepamatibproduction. The main attention is paid to the
necessary functional requirements, as well as tissipilities of integrating modern information
technologies and software to optimize the work esfhhologists. An automated workplace should
provide convenient access to data on materialdeuithologies, as well as offer tools for monitoring

and managing production processes.
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TO THE PROBLEM OF INCREASING THE EFFICIENCY OF CRUS HING
ROCK WITH HYDRO-, PNEUMATIC HAMMERS

Azimov A.M., Khrapenkova E.S.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: rock, oversized, crushing, hydraulic hammer, preisnhammer, anvil-block, impact
pulse.

Abstract. Crushing of oversized rocks is carried out by nraeh with attachments equipped with a
pneumatic or hydraulic hammer. The authors setsahce the task of increasing the efficiency of rock
crushing by selecting a rational shape of anvitkloAccording to the results of an experimental
research, it was found that the use of the anwitlblmade in the form of a pseudosphere allows, in
comparison with a traditional cylindrical anvil-lsky to reduce the impact energy by 56%, which
makes a significant contribution to the developn@mhining engineering.
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TO DEVELOP A NEW TECHNICAL SOLUTION FOR THE INDENTE R OF A
BLADELESS DRILLING TOOL

Alieva L., Udaltsova A.V.
Empress Catherine Il Saint-Petersburg Mining Unsigy, Saint-Petersburg

Keywords: drilling, drilling tool, drill bit, hard-alloy pinindenter, tractrix.

Abstract. Hard-alloy pin are an integral part of drillingots used for the destruction of rocks of
medium and high strength. Their effectiveness dép@&m the geometric shape, which determines the
distribution of loads and the nature of the intéoacof the tool with the rock. Modern developments
involve various geometric solutions to increase pineductivity and durability of the elements of
bladeless drill bits. This article contains a b$twell-known patented hard-alloy pin. The resdltao
critical analysis of the indenter designs was a testnical solution for the construction of a hard-
alloy pin, the working surface of which is formeg fotating a flat curve of the tractrix.
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CAR WITHOUT A GEARBOX AND CLUTCH MECHANISM

Khadeev R.G.
Obninsk

Keywords: planetary differential, double-rotation machineagratio, torque.

Abstract. The article examines the design of an electrom@chbhtransmission in which the principle
of matching the speed of movement and engine spiffeds from those currently used. The proposed
mechanism, in a wide range, automatically chanigegear ratio from the motor to the driven shaft,
which allows the motor to operate in optimal modbsoughout its operation. In this case, a
comparison is made of the force required to moeevithicle with the Ampere force that occurs when

the generator is running.
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MONITORING OF TEMPERATURE ERRORS OF NUMERICALLY
CONTROLLED MACHINES USING FIBER-OPTIC SENSORS ON BR AGG
GRATINGS

Andreichuk N.A.
Empress Catherine Il Saint-Petersburg mining ursitgr Saint-Petersburg

Keywords: computer numerical control machines, fiber-opgosors on Bragg gratings, temperature
errors of machines, process automation system,emttical forecasting models.

Abstract. This paper describes a method for controlling maehiemperature using fiber-optic
sensors, discusses specific examples of usingréibod and its problems, and suggests directians fo
further research. The purpose of this study iseteetbp an automated system for monitoring machine
temperature errors. The relevance of the worklated to the importance of automation of production
and consideration of temperature values as sepamateparameters.
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CUTTING CERAMICS IN METALWORKING: INNOVATIONS AND
PRACTICE

Zlotnikov E.G., Gilvitinov M.O., Dzyuba A.A.
Empress Catherine Il Saint-Petersburg Mining Unsigr, Saint-Petersburg

Keywords: metalworking, cutting ceramics, ceramic structunesar resistance, crack resistance,
impact strength.

Abstract. The purpose of this work is to review modern adearia the field of tool cutting ceramics,
including its advantages over traditional materialassification and new developments, including
layered composite ceramics, which demonstrate imgoranechanical properties. The practical aspects
of the application, the main problems and prospiectthe development of this area are analyzed.
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