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CONCEPT PROJECTS OF MULTIFUNCTIONAL VESSELS OF TECHNICAL
FLEET FOR UKRAINE

legorov Oleksandr, lInytskii Ihor. Tonyuk Valeriy

Marine Engineering Burea@desa, Ukraine

Text of the annotation Necessity of the construction of modern multipurpose vessels of the
technical fleet for Ukraine is shown. Two concepts of vessels of the projects TG23 and TG24 are
proposedProject TG23 a multifunctional sea tug with a scraper, project TG24multifunctional
river-sea tug with the ability to operate on the Danube. Optionally, the concepts can be implemented
on electric propulsion or on alternative fuels (ammonia, LNGharl).t is noted that the proposed
concepts can be thmasis for further development or construction.

Keywords: concept; tug; multifunctionality; design; vessetlass.
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RESEARCH OF RUNNING CHARACTERISTICS OF NEW GENERATION SCV101
MULTIFUNCTIONAL CRANE VESSEL FOR THE CASPIAN SEA

legorov Oleksandr, Demidyuk Oleksandr, Abdullayev Oyrad

Marine Engineering Burea@desa, Ukraine

Text of the annotation Necessity of creation of new generation offshore vessels for the
Caspian region is shown. Such new vessels should be designed with taking into account modern
requirements for ecology and economy, which requires additional towing tests. Within the scope of
the work, the concept of modern multifunctional crane vessel of SCV101 project for the Caspian Sea
was created, and full ship contours were applied, which until now have been used-eaaivargo
vessels designed by Marine Enggnaeg Bureau with different ratios of main dimensions and have
been successfully tested in practice since 2012. Physical simulation of the motion of a new generation
multifunctional crane vessel was carried out in the research basin of the Odessa N&trdmaé
University in calm deep water. The towing resistance and power were determined. The obtained data
can be used in the future when developing similar vessel designs.

Keywords: trials; oil and gas sector; crane vessel; design; hull contours.
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CURRENT STATE OF THE THEORY OF STABILITY OF VESSELS UNDER
THE ACTION OF WIND AND WAVES AND ITS APPLICATIONS IN THEIR DESIGN
AND OPERATION

Nekrasov V.O.

Admiral Makarov National University of Shipbuilding, Nikolaev, Ukraine

Abstract: The report presents modern requirements for ensuring the safety of human life in the
maritime sector of its activities, the efforts of the International Maritime Organization to increase this
safety, especially in ensuring the necessary stability oklssbe capsize of which lead to the most
serious consequences. It is proposed to use the developed methods of the stochastic theory of
significant nonlinear ship motion and its stability to determine stability criteria similar to the intact
stablity criteria of seconejeneration proposed by the organization. These criteria in the system of
methods of the developed stochastic theory of conceptual design of ships are used to find optimal
design solutions for ships that increase the level of safeheir future operation already at the early
stages of design.

Keywords: ship, stability criteria, stochastic conceptual design, efficiency and reliability
indicators, optimization of design solutions.
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SHIPBUILDING TECHNOLOGICAL PLATFORM 4.0: MAIN DIRECTIONS
FOR IMPROVING TRAINING PROGRAMS FOR SPECIALISTS

Slobodyan Serhii, Kharytonov Yuriy

Admiral Makarov National University of Shipbuilding

Abstract. Based on an analysis of the needs of shipbuilding companies and the current state of
specialist training in various countries around the world, the main areas for improving university
training programs have been identified for each component of the SHipgu#.0 technology
platform.

Keywords: shipbuilding, Shipbuilding 4.0, specialists, training programs
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SHIP POWER ENGINEERING: DEVELOPMENT TRENDS AND MODERN
METHODS OF IMPROVING SHIP EFFICIENCY

Korobko V.V.

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract. The current state and further development of shipping are largely determined by the
IMO requirements on limiting environmentally harmful emissions, in particular GHG. This issue is
relevant in the design and construction of new vessels, but to a greatgritesconcerns ships already
in operation. The monitoring of vessel performance through the Carbon Intensity Indicator (CII)
necessitates technologies capable of radically reducing GHG emissions [1]. These factors highlight
the growing demand for sped&b with appropriate qualifications.

Keywords: marine power plants, energaving technologies, propulsion complex.
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Abstract. The paper examines the role of ANSI (American National Standards Institute) in
developing technical standards, coordination, and accreditation of standards created by the
companys specialized engineers to ensure uniform requirements for designing, manufacturing, and
operating ship mechanisms and systems. The &udjevance is due to the need to improve the
technology and efficiency of shipbuilding organizatidpsoduction systems to ensure increased
competitiveness of domestic civil shipbuilg products in the world market.

Keywords: American National Standards Institute, ANSI, SAE, ASTM F20062018), civil
shipbuilding

The American National Standards Institute (ANSI) is a private;pnofit organization that
administers and coordinates the U.S. voluntary standards and conformity assessment system. Founded ir
1918, the Institute collaborates closely with industry an@igowent stakeholders to identify and develop
standards and conformanebased solutions to national and global priorities [1].

The American National Standards Institute (ANSI) oversees the creation and dissemination of
various standards and measures, including business norms and standards in the United States.

The ANSI is a private, nonprofit organization that does not develop standards. Instead, it
oversees the creation of voluntary standards for various manufacturing processes, products, systems,
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services, and personnel in nearly every U.S. business sector. It also ensures that U.S. standards are
consistent with international standards, enabling U.S. products to be sold and used abroad.

ASTM F201600(2018)consists of three annexgsull structure, outfitting, and coatirigthat
comprise commercial shipbuilditg) primary phases. It provides artistry criteria for commercial
shipbuilding, ship repair, or both. The standard criteria are intended to apply to conventional,
commercial ship construction. In many cases, specialized, nonconventional vessels usingardnstand
materials or buito-serve sole requirements may require unique acceptance criteria beyond those
provided in this practice [1].

Specific criteria to be selected from the standard should be contractually agreed upon between
the ship owner and shipbuilder. Classification rules, regulatory requirements, and ship specifications
all help define an acceptable level of construction gualibwever, the guidance /STM F2016
00(2018)alone is insufficient. Therefore, it is up to the shipbuilder to describe the artistry reflected
in the delivered ship, and for the ship owner to communicate his expectations effectively for the final
product Fig. 1 shows the ANSI standards coordination scheme.

MARINE ENGINEERING

Coordinates with

o Harmonizes
A\%MEE Standards with

S|
EEF| S

“\\3

=

Coordinates with
| Asvis & IEE

Fi g uirAeN Sl Standards Coordination Sch
Left si de i(nbaetiigoen aalr rppamst)nerAsS MEhe@ chédinm &taé s swyist
pipelines,iwedidliergs stAWI actis| chEEEystems an:
SAEengines, hydraulics, f ueili ndgyestneams ;o nRiil g hotr g:
(Harmoni zes Standbedsawi ohal $S®Ondardi z

| ECel ectrotechnical standardi zatdi
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Il n the ASTM F2016 00(2018) standar d, t he t
equipping a vessel after the completion of the main hull structures. It is the second significant section
of the document, which sets out the quality requirementsniialling equipment, systems, and
interior arrangements [ 2]. Fig. 2 shows a gen
marine engineering.

OUTFITTING IN SHIPBUILDING
ASTM F2016-00 (2018)

INSTALL
EQUIPMENIT

Technical requirements
= Aglin equlpmen accurately
» Secure it firmly in place

ALIGN &
SECURE

Technical requirements
« Install puiping and fittings |
« Install deck fittings

Technical requirements

 Perform functioal tests
S « Verify proper operation

INSTALL ]

FITTINGS

* Install paliping and fittings

Fi guirGen2eralized scheme ASTMF2016 00(2018)

ASTM (American Society for Testing and Materials) develops standards for international
materials and testing methods. A key example of shipbuilding is ASTM A131, the standard for
shipbuilding steels, which specifies the chemical composition, mechanigarfes, and quality
control methods for rolled steel plates. ASTM also regulates the testing of metals (strength, impact
toughness, corrosion resistance), polymers, coatings, and welded joints used in ships.

SAE (Society of Automotive Engineers) initially specialized in transportation, but its standards
for materials, fasteners, hydraulics, electrical engineering, and control systems have also found
application in the maritime industry.

In shipbuilding, SAE standards are often used for specifications of bolts, nuts, studs, and
threaded connections, and requirements for hydraulic and fuel hoses.

In marine engineering, ASTM and SAE standards @emmon languagietween designers,
shipyards, material suppliers, and classification societies. They help ensure that materials and
components have predictable properties and that the finished vessel is safe and durable.

Fig. 3 shows a diagram of ASTM and SAE interaction.
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ASTM F2016-00(2018)
AND SAE

ASTM
F2016-
00(2018)

Shipbuilding

Quality
Requirements

Shipbuilding
Quality Requirements

Figure 3¢ Diagram of ASTM and SAE interaction: Left section (dark hilwe®as covered by
ASTM. F2016 00(2018): hull struct uareastypicalyt f i t t
regulated by SAE: materials, equipment, technical specifications; Ovetthegpzone where both
standards may be applied simultaneously, for example, when ASTM defines the quality level of
installation, and SAE specifies the technical characteristics of the equipment or materials themselves

Conclusions

Although developed in the USA, ANSI (American National Standards Institute) standards are
used worldwide, especially in industries where American technologies, equipment, or design
solutions are the industry standard. ANSI is the official representatie &JSA in 1ISO and IEC,
so many American standards have international status or are harmonized with ISO/IEC. With the
current GOST, ANSI facilitates integration with innovative systems, simplifies certification, and
makes products competitive in intermeaial tenders.

ANSI i s not j ust AAmer i can standar ds o, b
implementation worldwide is often associated with the desire of companies to be part of international
supply chains and meet the requirements of large customers.
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MATHEMATICAL MODEL FOR CALCULATING THE CHARACTERISTICS
OF HYBRID POWER PLANTS FOR MODERN AMPHIBIOUS HOVERCRAFT

Aksonov Oleksandr Vasylovich, Zaytsev Volodymyr Vasylovich

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Zaytsev Valeriy Volodymyrovych

Design bureau IMT, Mykolaiv, Ukraine

Abstract. The paper considers the construction of a mathematical model for assessing the
energy characteristics of hybrid power plants on amphibious hovercraft. The proposed model
describes the power balance between the diesel generator set, the battery anttithmeters of
the propulsion units, takes into account the change in the battery charge level and allows minimizing
fuel consumption by optimally controlling the operating modes. Using the model makes it possible
to assess the efficiency of vauis configurations at the design stage, reduce emissions and improve
the dynamics of the vessel.

Keywords: amphibious hovercraft; hybrid power plant; energy management; mathematical
model; optimization.
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DYNAMIC ANALYSIS OF A FLOATING SOLAR POWER PLANT WITH
DIFFERENT PONTOONS SUBJECTED TO WAVES AND CURRENTS TO IMPROVE
STABILITY

Niroumand Margarita Mykolaivna , Zaytsev Volodymyr Vasylovich

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract: This paper introduces different types of pontoons for studying the stability of solar
floating power plants. The results of the analysis of pontoon shapes allow for a rational approach to
selecting the most suitable pontoon shape depending on specifigtiogpeconditions, wave
characteristics, and priority operational requirements, which is an important step in designing reliable
floating power plants and increasing their stability.

Keywords: floating solar power plant, FPV system, pontoons, stability of solar power plants,
dynamic analysis, waves, currents
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IMPROVEMENT OF DESIGN AND SERIAL PRODUCTION PROCESSES
OF UNDERWATER ROBOTICS EQUIPMENT

Volodymyr S. Blintsov

Research Institute of Underwater Technology

Heorhii V. Babkin

Admiral Makarov National University of Shipbuilding, Ukraine, Mykolaiv

Abstract

The report examines the main directions of improving the processes of creating modern
underwater robotics, including autonomous unmanned underwater vehicles (AUVs) and remotely
controlled tethered underwater vehicles of two tyipssif-propelled (SPVA) ath towed (BVA). The
basic principles of hydrodynamic, energy, navigation and algorithmic support that form the basis of
design are analyzed. The features of serial production of underwater vehicles are considered and the
importance of a systems approach amdhersive and additive technologies for the formation of
sustainable, effective and adaptive to modern requirements technical solutions is substantiated.

Keywords: marine robotics, design, construction, systems approach, immersive and additive
technologies
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REVIEW AND ANALYSIS OF UNDERWATER ROBOTICS FOR PROTECTING
MARITIME CRITICAL INFRASTRUCTURE

Blintsov V.S.

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding, Kherson, Ukraine

Tarchuk A.A.

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract. The article examines modern underwater robotics technologies for protecting
maritime critical infrastructure (MCI), including pipelines, cables, and platforms. It analyzes the main
types of underwater robotic devices (AUVs, ROVs, TUVs), their functionmllthties, advantages,
and limitations. Special attention is given to the development prospects of autonomous vehicles with
radio buoys, which combine autonomy with operational communication with the control center. Such
solutions enhance safetyionitoring efficiency, and response to threats in the marine environment.

Keywords: underwaterrobotics maritime critical infrastructure autonomousunderwater
vehicle
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[1] Kanka, S.; Fredianelli, L.; Artuso, F.; Fidecaro, F.; Licitra, G. Evaluation of Acoustic
Comfort and Sound Energy Transmission in a Ydghergie2023,16, 808.
[2] Liu, H.; Zhan, L.; Lin, X.; Gong, Z. Study of comprehensive comfort evaluation based on
fuzzy method in the ship cabinsTherm. Sci. Eng. Pro@024,53, 102738.
[3] Bureau Veritas (BV)Rules for the Classification of Steel Shipart F: Additional Class
Notations NR 467.F1 DT R18 E; Marine & Offshore: Paris, France, 2025.

ACOUSTIC COMFORT IN YACHT INTERIORS: THE INFLUENCE OF LAYOUT
AND DECORATIVE MATERIALS ON THE PERCEPTION OF SPACE

Matiiko Oleksandr Vasylovych

Matiiko Natalia Oleksandrivna

Admiral Makarov National University of Shipbuilding

Annotation: Acoustic comfort is a key component of the quality of the y@dhterior, which
directly affects the perception of space, comfort of stay and safety. In conditions of limited volume,
compl ex housing design and high density of nc
optimization of the acoustic environmemiuires a systematic approach: a combination of design
solutions for planning, competent selection of the design of enclosing surfaces, as well as measures
to reduce noise in the source. The article discusses the principles of sound absorption inaelation
yacht interiors, describes practical techniques for planning and engineering integration.

Keywords: acoustic comfort, yacht interior, sound insulation, design, layout, design solutions.
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DESIGN FEATURES OF REST AREAS ON DAY CRUISER BOATS

Koval Sergii

The Admiral Makarov National University of Shipbuilding

Abstract. Water recreation is becoming more popular every year. The study addresses the issue
of taking into account the design features of the interiors of Day Cruiser boats up to 10 meters long.

Keywords: Motorboat, recreation area, interior design.
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EXPERIMENTAL DETERMINATION OF THE CHARACTERISTICS OF A BARGE -
TUG TRAINS

Al ina Astakhova, Vira Savochkina, Jl eksii Y
Admiral Makarov National University of Shipbuilding
Abstract

Bargetug convoys play a significant role in the transportation of cargo on the Danube, Dnieper,
Southern Bug rivers, and in the BlpieperLiman Canal. The outbreak of war in 2022 significantly
changed cargo flows in Ukrai@esea and river ports. The increase in depth in the Danube ports,
which remained the only functioning river ports, led to the need to change the size efulgarge
combinations for more efficient use. The paper presents the results of experimental shahieted
in the experimentabasin of the National University of Shipbuilding. The data on towing resistance
and power are given for both individual parts of the béingecombination the tugboat and the non
self-propelled bargé and for the entire complex. The experiments werealgoted for different
movement options: bow forward, stern forward, and others.

Keywords: towing tank, bargéug combination, noselfpropelled barge, towing resistance,
towing power.
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ANALYSIS OF HULL SHAPE AND SEAWATERING QUALITIES OF PLANING
VESSELS=

Oleksandr Krotov, Alina Astakhova, Andrii Krotov

Admiral Makarov National University of Shipbuilding.

Abstract. The analysis of the hull contours of a planing vessel and their influence on its main
seaworthiness has been carried out. The results obtained can be used as an informational data set t
determine the initial values for the task of developing a concegésain of such a vessel.

Keywords: planing vessel; hull contours; seaworthiness; conceptual design.
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FLYING SHIP PLANT. BRIEF HISTORICAL OVERVIEW

Zinkin V.M.

Admiral Makarov National Shipbuilding Universitilykolaiv, Ukraine

Abstract. A brief historical overview of one of the most prominent enterprises in the world and
its diverse modern products is giverships and vessels with a dynamic support principle, such as
passenger (civilian) and military hydrofoil ships (hydrofoils), etc.

Keywords: speedboats; hydrofoils; gaavity vessels; hovercraft; ekranoplanes.
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FEATURES OF GEOMETRIC MODELING OF IMAGES OF VESSEL HULL
STRUCTURES IN THE AUTOCAD SYSTEM

Bidnichenko Olena G.

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

The work is devoted to highlighting the features of geometric modeling 6f &vd three
dimensional images of ship hull structures in the AutoCAD graphics sy3teenlocation of the
coordinate axes for axonometric images is given in accordance with DSTU GOST 2.31@rzD14,
some twedimensional axonometric images of the nodes of the hull structures are constructed. Visual
threedimensional models of some ship hull components and foundations for ship equipment have
been constructed.

Keywords: geometric modeling; axonometric images; thd@aensional model; AutoCAD
graphics system; ship hull design.
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CRITERION FOR DETERMINING THE EFFICIENCY OF NEWLY CREATED
PRODUCTION

Simutienkov Ivan Viktorovych, Dragan Stanislav Volodymyrovych

Admiral Makarov National University of Shipbuilding.

Text of the annotation: A methodology for determining the efficiency of a newly established
production facility for the manufacture of welded metal structures is preséntedhown that the
criterion for determining the efficiency of the procurement and assemwddtying types of production
can be the ratio between the machine time of mechanized and automated equipment and the total
working time of the personnel working @nThe advantage of using this criterion to analyze newly
created production ihieé speed of obtaining data for its determination.

Keywords: newly created production, efficiency criterion, operational management,
automation.
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CONTROL SYSTEM OF AN UNDERWATER MANIPULATOR ELECTRIC DRIVE

Voitasyk Andrii Mykolayovych

Admiral Makarov National University of Shipbuilding

Abstract. The paper considers the structural organization of the control system of the electric
drive of the underwater manipulator, which is a component of the onboard equipment of a self
propelledunmannedinderwater vehicle. A functional scheme for controlling the electric motors of
the links and the gripping device using controllers and speed feedback is proposed. The architecture
of the control module based on the microcontroller and the features ahatfon exchange via the
RS-485 interface are described in detail. Attention is paid to increasing the reliability and noise
immunity of the control system, as well as the redundancy of communication channels to ensure the
continuity of manipulation operatns.

Keywords: underwater environment; manipulator; control
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CALCULATION OF THE MATHEMATICAL MODEL OF STABILITY OF THE
WINCH DRUM SUPPORTED BY DISCRETE STIFFENING RINGS

Nesterenko V.V.

Pervomaysk Educational and Scientific Institute, Admiral Makarov National University of
Shipbuilding, Pervomaysk, Ukraine

Abstract. The justification of geometric parameters of hoisting machine elements and design
solutions cannot be effectively determined without strength calculations. Based on these
considerations, there is a need to have reliable and sufficiently simple engineetimgds for
calculating hoisting machine elements that allow an engineer at the design or reconstruction stage to
make the right design decisions so that the choice of geometric parameters, dimensions and metal
consumption is optimal. A brief alyais of the experimental test data of the winch drum model,
which is designed with a discrete reinforcing ring, is presented.

Keywords: winch drum, winch head, reinforcing elements, discrete reinforcing ring.
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USE OF TECHNICAL THEORIES OF BEAMS AND PLATES IN CALCULATIONS
OF THE STRENGTH OF A SHIP& HULL AND ITS ELEMENTS

Korostylov Leontii, Diadiura Yevhen Tkachenko Yurii , Yakovenko Sergey

Admiral Makarov National University of Shipbuilding.

The use of hypotheses of technical theories for beams and plates is analyzed using examples of
components of real ship structures. The need to take into account design features when assessing the
stressstrain state of ship hull elements is shown.

Keywords: beam; web plate; structures features; ststxssn state.
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OPTIMIZATION OF ALUMINUM MATRIX SYNTACTIC FOAMS FOR
SHIPBUILDING: MANUFACTURING, MATERIALS, PROPERTIES

Andrii Nuzhin

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract: This paper presents a comprehensive study of the technological processes involved
in the production of aluminum matrix syntactic foams (AMSF) for use in shipbuilding. A systematic
approach was employed to select optimal manufacturing processes, metlotgshamlogies, as
well as filler materials, with the aim of achieving the best combination of economic efficiency and
enhanced physical properties of the final product. Various production methods, including infiltration
and dispersion techniquesvere analyzed, and the effects of filler materials such as fly ash
microspheres and pumice on the mechanical properties of the foams were investigated.
The research results demonstrate that the comprehensive optimization of manufacturing processes,
combined with the careful selection of filler materials, allows for a significant reduction in the
production cost of AMSF while maintaining the physical anechanical properties required for
marine applications.

Keywords: aluminum matrix syntactic foams, manufacturing, filler materials, technological
processes, economic efficiency, physical properties, shipbuilding.
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FORMULAE OF TRANSFORMATION OF INTERNAL FORCES IN BROKEN -LINE
RODS UNDER THE PLANE DEFORMATION IN FRAMES OF THE MODIFIED
METHOD OF SECTIONS

Sokov V.M.
Candidat ofemheelsni cal Sc
Acting as an Associate professor of the Depar
of Admir al Makarov National University of

val eriy. sokov@nhuos. edu. ua

Abstract. There are presented the formulae of transformation of internal forces wheis there
border crossing of joint of two straight rods joined angularly on plane. These formulae are necessary
for calculation of the sequences of straight rods in plane under the plane deformation using the
modified method of sections (MMS). Offered formulae baruseful when the curved rod in plane is
replaced by the system of chained straight rods. In this case it is not necessary to use the complex
relations of differetial geometry thaks much simplifies calculations.

Keywords: strength of materials, modified method of sections, internal forces, curved rods.

Introduction. In [1] there was performed the modified method of sections for straight rods. In
frames of this method@& necessary to divide the straight rod into isolated separate segments, the
bounds of which are defined as in usual (or classic [3]) method of sections (fig. 1). The interaction
between these segments at the ends has to be indicated by the internahdoocemg to sign
convention. If within some segments there are distributed laws they have to be written in local
coordinate system ohis segment. From equilibrium equations the laws of internal forces can be
defined. After it the laws of kinematic parameters can be determined using known relations of the
strength of materials. There are the evident relations for the schemes on1he fig.

Q@=Q©0); Q(B =Q (0); a
M, (@ =M, (), M, (b =V, (0)5

There is nothing difficult for this case presented on the fig. 1.

(1)
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For the case on the fig. &, the classic method of sections [3] for definition of internal forces
can be applied. But for the cases on the fid, 2, d, the classic method of sections is difficult to
adopt, and the relations of differential geometry have to be used there.

120D

Fiug2d Rods oni@idtiamegomabrbkame;
cipur e c urivceodmbrionde;d dr od

The constructions which contain curved rods on plane receiving plane deformation are often
met in engineer practicedtnecessary to develop simple method for calculation of them, avoiding if
possible application of quite difficult relations of differential geometry.

Objective. To obtain relations for transformation of internal forces when theperder
crossing of joint of two straight rods joined angularly on the plane to be able to determine the laws of
internal forces using MMS.
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Main part. It was found that the above mentioned modified method of sections can be adopted
for this aim, in case if to present the curved rod on plane as the sequence of straight rods which
approximate the curved or combined rods (fig. 3).

b

Fiug3d@ Curved rod and T1itrsi taipplr oxodnat i on:
biapproxi mating sequence of straigl

On the fig. 4 there are presented the significant internal fQ@cdsandM which appear on the
border of two straight angularly connected rods and cause plane deformation of plane rod system.
Vectordlengths ofQ andN for rods 1 and 2 on the fig. 4 are the same but its directions are true.

Magnitudes of internal bending momemfisequal to each other at the border of two rods,
because their vectors dibiepend on the angle between rods and always are orthogonal to the plane
in which the rods system of straight rods is situated. Thus there is next true relation

Mm:Mw- (2)

Thus no transformation formulae are necessary for bending moMentsen theré border
crossing of joint of two straight rods joined angularly on the plade.nkcessary to analyze the
internal forcexQ andN when theré border crossing of joint of two straight rods joined angularly on
the plane. For further explanations we shall use the fig. 5.

V2

Fiugd4d Si gni ficant

Fiugsd Projections of i

We can see that principle vectddor rods 1 and 2 are opposite. Internal forQes andNg:
are projections of the vect® of the rod 1 and internal forc&€3s> andNg> are projections of the
vectori R of the rod 2. VectoR of the rod 1 is the sum of vectd@s: andNg1 and vectoii R of the
rod 2 is the sum of vectofds> andNg.. These statements can be written
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R=Q, MNe;;, R G, Nt 3)
It is evident that

QBl 5 QBZ’ NBl 5 NBZ’ (4)

because projection3s1, Ne1, Qp2, Ne2 depends on the angle between rods 1 and 2.

We consider thaDs: andNg; are known anfs2 andNg2 have to be found. There are two ways
to obtain Qg2 and Ng2: vector transformations and equilibrium balances. The just mentioned
operations are not shown here by the reason of the limited volume of these proceedings.

The final formulae foQg2 andNg; are

Qs = Qu(d) s aNg (d) sinQ @
Ng, = Qu(d) s &,%d) cos ¢
Conclusions. Thus the declared problem in objective was resolved. Using obtained

formulae(2) and (5) ifs possible to obtain internal forces at origin of each next straight rod and to
get the laws of internal forces calculating r@sisquence by chain from beginning to end.

(5)
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INVESTIGATION OF THE BIOCENOSIS ON ANTIFOULING COATINGS FOR
MARINE TECHNICAL STRUCTURES

T. Yuresko, N. Solomoniuk, D. Lytvynenko

Admiral Makarov National University of Shipbuildiniylykolaiv, Ukraine

Abstract: The optimal ratio between binder and filler in an antifouling coating was
experimentally determined to reduce the development of biocenosis under natural conditions.

Keywords: Antifouling coatings, marine structures, biocide, biofouling, binfiléer ratio.
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INNOVATIVE MODULAR TECHNOLOGIES FOR FLOATING RESIDENTIAL
STRUCTURES

Shchedrolosiev Oleksandr Viktorovych, KonovalovaHanna Vasylivha

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding

Abstract. Innovative modular technologies for designing and constructing floating residential
structures, such as houseboats, floating hotels, and pontoons. It analyzes advanced materials,
including composite panels, eé@endly insulation systems, and lightweighktructures, which
enhance energy efficiency and durability. Based on international experience (Netherlands, USA,
Australia), a classification of houseboats by functional, structural, and ecological features is proposed.
Modular methods reduce lab intensity and construction time, as shown in Figurés. 1
Recommendations for optimizing modular systems are developed.

Keywords: modular houseboats, composite materials,-faeadly technologies, energy
efficiency, furnishing of ship premises.
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INNOVATIVE TECHNOLOGICAL STRUCTURES OF PONTONS FOR MODULAR
FLOATING HOUSEBOATS

Shchedrolosiev Oleksandr Viktorovych, Konovalovadanna Vasylivna

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding

Abstract. Analysis of innovative technological structures of pontoons for modular floating
houseboats. Rational forms, such as hexagonal and composite modules, are studied to increase
stability, scalability and environmental sustainability. A new hexagonal ponitgign is proposed,
taking into account materials and connections to counteract climate change, including sea level rise.
The results contribute to the creation of efficient platforms for coastal areas, with a focus on
environmentally friendly matials and modular assembly.

Keywords: modular floating pontoons, structural innovation, sustainable shipbuilding,
hexagonal modules, marine infrastructure.
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INNOVATIONS IN THE DESIGN OF FLOATING RESIDENTIAL STRUCTURES
AS PART OF MARINE INFRASTRUCTURE

Shchedrolosiev Oleksandr Viktorovych, Konovalovadanna Vasylivna

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding

Abstract. An analysis of innovations in the design of floating residential structures as an
element of marine infrastructure is conducted. Historical development, current trends and examples
of projects from2022 025 are considered, suahdasnmivdtleak
floating cities in the Maldives. Recommendations are proposed for adaptation in Ukraine taking into
account climate change and infrastructure restoration. Abstract. An analysis of innovations in the
design of floating residentiatructures as an element of marine infrastructure is conducted. Historical
development, current trends and examples of projects from-2W2® are considered, such as
modul ar MAST systems ¢cLand on Wateré amdaefl| oa
proposed for adaptation in Ukraine taking into account climate change and infrastructure restoration.

Keywords: floating residential structures, marine infrastructure, innovative technologies,
modular construction, resilience to climate change.
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AUTOMATION AND ROBOTIZATION OF HULL PROCESSES IN SHIPBUILDING

Shchedrolosiev Oleksandr Viktorovych, Sotsenko Vladyslav ValeriiovychKonovalova
Hanna Vasylivha

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding

Abstract. The paper considers modern approaches to automation and robotization of hull
processing in shipbuilding. Typical technological operations that can be automated are analyzed.

Keywords: hull processing, automation, robotization, CNC machines, industrial robots.
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INTEGRATION OF DIGITAL TWINS INTO THE SHIP DESIGN PROCESS

Shchedrolosiev Oleksandr Viktorovych, Sotsenko Vladyslav ValeriiovychKonovalova
Hanna Vasylivna

Kherson Educationgbcientific Institute of Admiral Makarov National University of
Shipbuilding

Abstract. The implementation of digital twin technology in shipbuilding and its impact on the
accuracy of calculations, reduction of design time, and improvement of production efficiency are
considered.

Keywords: digital twin, shipbuilding, automation, PLM, CFD.
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THE MODULES BASED ON MICROCONTROLLERS 328P OR ANALOGUES
AND THEIR USAGE FOR LABORATORY RESEARCH OF SHIP STRUCTURES
STRENGTH

Klymenkov Serhii

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine.

The report views the features of using electronic modules built on the 328P microcontrollers
basis for practical measurements of the ship hull elements strength during laboratory tests. Possible
schemes for using such modules are presented, their adwamtagelisadvantages compared to
traditional measuring equipment are considered.

Keywords: strength, laboratory tests, 328P microcontrollers, measuring equipment.
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COMPARISON OF THE RESULTS OF APPLYING 2-DIMENSIONAL
AND 3-DIMENSIONAL LINE MODELS FOR DETERMINING THE FATIGUE
STRENGTH OF STRUCTURAL ASSEMBLIES OF A DRY CARGO SHIP

Dmytro Lytvynenko, Tetiana Yuresko, Konovalov Vitalii

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Annotation. A 3D finite element model of a dry cargo ship compartment was developed.
Calculations of loads on the compartment with operational reliability were performed in accordance
with the strength standards for sg@ing vessels and the Ukrainian Register oipfing. The
parameters of the loAgrm distribution of nominal stresses according to the Weibull law were
determined for the joints of the side and double bottom structures and the joints of the longitudinal
stiffeners of the bottom and floorh&se parameters were determined for the middle sections of
compartments-5 along the length of the ship. The values of cumulative fatigue damage of the studied
structural joints located in the middle sections of compartmehtal@ng the length of the ighhave
been determined. A comparative analysis of the calculation results udinge@sional line models
of the bottom deck and-@mensional line models of the compartment has been carried out.

Keywords: fatigue strength; durability; structural joint; tvaddmensional and three
dimensional line models; finite element analysis; operational stress
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EFFECTIVENESS OF THERMAL INSULATION OF AN OIL TANK WITH FOAM
GLASS BLOCKS WHEN TRANSPORTING HEATED CARGO

Solomoriuk Natalia, Yakovenko Srgiy

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract. The large amount of fuel consumed during the transportation of petroleum products
can be reduced by insulating tankers with cleseltl foam glass. The properties of foam glass
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(density, technological open porosity) depending on its composition and production technology have
been experimentally investigated. The heat flows of parts of the tartkeks were studied, taking
into account the thermal insulation properties of clesatlfoam glass, and the thickness of the
thermal insulation for different parts of the tanker was calculated, taking into account the intensity of
the heat flows.

Keywords: Tankers, heating, thermal insulation, foam glass.
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SELECTION OF DESIGN AND STRESS STRAIN ANALYSIS OF CELLULAR
STRUCTURES IN SHIP PROPELLER BLADES

Manko Vitalii Volodymyrovych

Admiral Makarov National University of Shipbuilding, Mykolaiv

Abstract. This research addresses the selection of optimal cellular structures for ship propeller
blades manufactured using Wire Arc Additive Manufacturing (WAAM) with nicikkeiminium
bronze. Several geometric configurations of lattice cells were developed &wmkdna SolidWorks
using the finite element method under hydrodynamic operational loads. The results reveal the
influence of cellular geometry on the stiestsain distribution, strength, and weight reduction of
propeller blades. Identified stesoncentration zones highlight the importance of careful design in
the transition regions between solid and cellular parts. The findings provide a foundation for further
topology optimization and process simulation within Direct Energy Deposition (DED).

Keywords: propeller blades; hydrodynamic loads; cellular structures; WAAM; $isassn
state; additive manufacturing; nickaluminium bronze.
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POSSIBILITIES OF USING HOVERCRAFTS FOR PROVIDING MILITARY
LOGISTICS

Diadiura Yevgen Yuriyovych, Tkachenko Yurii Mykolayovych

Department of Structural Mechanics and Ship Construction of Adrivieddarov National
University of Shipbuilding, Mykolaiv, Ukraine,

Abstract. The report examines the importance of military logistics for the Armed Forces of
Ukraine and analyzes the possibilities of using hovercraft as a means of providing it. Road transport,
which is the main means of supplying troops, has significant limitationgarticular due to poor
passability. Hovercraft are an effective alternative because they can overcome various obstacles, such
as swampy terrain, rivers, and muddy ground after rain, without leaving any traces.

Keywords: hovercraft;mines;use;advantages; disadvantages
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CALCULATION OF SUPPORTS UNDER CONTAINERS ON A DOUBLE bottom

Sharun Hryhorii

Admiral Makarov National university of shipbuilding

Abstract: Calculations of the local strength of the double bottom of the container ship under
loads from containers in the hold, taking into account the accelerations in the vertical direction from
the pitching, were performed. Calculations were performed usingfirtite element method.
Developed recommendations for the construction and design of double bottom reinforcements.

Keywords: container ship; double bottom; the finite element method; stressed and
deformedstate.
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NANOSTRUCTURING OF STEELS AND THERMAL SPRAYED COATINGS FOR
ENHANCING THE SERVICE LIFE OF MARINE MECHANISMS

Dubovyi Oleksandr Mykolaiovych, 2Lu Sheng, Karpechenko Anton Anatoliiovych,
!Bobrov Maksym Mykolaiovych

IAdmiral Makarov National University of Shipbuilding

2Jiangsu University of Science and Technology

Abstract. The study focuses on enhancing the thermal stability of nanostructured steels and
sprayed coatings used in friction units of marine machinery. A technology combining plastic
deformation and shoterm prerecrystallization heat treatment is proposed, whithws stabilizing
the substructure of steels for up to 60 minutes ang@ayed coatings for up to 40 minutes. An
increase in the hardness and wear resistance of sprayed coatings by up to 45% compared to
conventional solutions has been demonstrated.olitained results can be applied in the restoration
and strengthening of marine machinery components.

Keywords: nanostructured steels, electric-aprayed coatings, wear resistance, subgrains.
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OBTAINING PLASMA -SPRAYED METAL -CERAMIC COMPOSITE COATINGS

Yaros Yuriy , Karpechenko Anton, Bobrov Maksym, Kondratieva Anna, Savenkov Oleg

Admiral Makarov National University of Shipbuilding

Abstract. This study investigates the technology of plasma spraying of-ce@ic coatings
based on aluminum-AWwi tGAl,t e, adddt kaowl oh Uo en
hardness, and adhesive strength. A combined-paveder spraying method isqposed, which
reduces costs and i mproves the disAlridutproavic
higher hardness (18.9 GPa) and lower porosity§80) c¢c o mp-Alr e@ t oPbase anal
t he domi nance of c A1l u-bBsed rooatings, lconBribing thein supérior
performance. The obtained results demonstrate the effectiveness of the proposed method for
producing durable coatings.

Keywords: aluminum matrix coatings, plasma spraying, porosity, microstructure,
microhardness.

s 621.791. 75

rdefwrrriic svoswf?2rfewvw pfrsotfrordl
ViR Jddtovfrfrsovtdridfv voelfolfriiw

[ tOc0Odz . 1.
COdZHdHOIL Isjrdg ydedr dOEZz¢, oW jmMste L vs, o. 6.
1 Oy sdzOdz! detsects kdz' 9 jtemdIlsjlsk CstcOBdzjBEZHEZO® OM
3. [ JESB&O 9, VSO d&zO
dragan. wel ding@gmail . com
cetsm 5. .
COHdHOIs Isjrdz ydzedme d&OESE, HEtsYyJ dzls € OWGOHHAESS oLtsoc st
Cdzmisdlszlskz | Oy’ sdzOdz! dzse s kZdz' 9 jtemMdlsj sk CtstcOB dz
3. mjtwmsds, vSLO dz2O
yaros.amity. mk.ua@gmail . com
I s2¢6 w. [.
COdZHdHOIs Isjnrmnds Yydzgdres dzOkSE, HBYJdzs COWJjHted dBBOIs
Sy rd ydzsets kzdz' 9 jtemdlsjlskz [ JjIs' dzoa jMmls 1 sdz sy n
i gor. boyko@mi polytech. education
SsLdzsam! Cd2 1. u.
BOG' Miste L ftod$ dzOH dzts "¢} dgPE Gyaels Jdff , |'° ddzdaddgivte w [Clte

moyjoujoujo@gmail . com

O dztsls Oy Sy dz' H Y § dz sftse dzd o sMls" ROMsY j toj detsfylz
jdzj CltesHOm® 5BBES ¢ d € stcd fls O dzdz' SHdded ydzed = J dzj €Is
ltocso JHjdes OdzOdz' L BhMyddzscteOdys fMlstckz dzglz O telz ¢ d
1 sC0O0LOdZO0 fjtemMf jSIsdo O L OMistsmizo Odzdz2?" B OC Olstsj dzj € |
BOh ddz * oBj - Odz" L d&3° 9.

s dzt ytseo ' Hfpdttson @2 ftetsyjm, MsOB" dz' dg' Mls! , T EyYsS

153



wnldddAwwy 1 woryfarvruvloryw vd [srorfur my whjw ¥ dzOtetsH dze@® j BOE Qusads € tsda j o «

vwy ¢! Fdssod tsBtslsd &GO dz, s a dds® Y HAD0 df ‘¢
Codf dzj €M o, HtwdLosHWIS! HEts f jtejHYOMdesets o dntSHLE
O S IszOdz! dzj T a 'O dzg®alztizvo Odz! dzy SO L a3 yodz¢t 9 Odz' dzf dzOYf &
wej kgOff tsotsHdl! MY E fsd sedh bkkseOR L odl
Hzetsotsets L o Otc¥ 9 Odzd®O406X2000¢t)s L o d d3ssc O dzqd

l1 jtejo OO BjrOdz' Lso Odetsets dzOff dzOo dzj dedzw , b f st
odMmMsCO ftosHESCIdJo dg' MiIs! (tekyded?2 Mfsfm' B 1, 5é1, 8
Mizlsls' o dzj Hsdz' € d: fslsteijBd bk B' dZ " MC dzAsdliets dzlz
f j toeftsdzOdz' sO Mmfjy" Odz dz 2 Stec Odz' L Oy"' ’ tetsB ' Is
B -Odz' L so Odzgsects dzOff dzOo dzj dzdz? L dzOydes f jtejodhkz' o
B ssHE BOGCOILB) dzj CIstcsHdzsE s L o Otcs o ORizdas s § 'elets Gdsdzdzlz
Mstsdz'ildelgw ,j o " Hodh jdedzw (JtetsHizCIsdo dztsmls’ dzOf d&zO o
Isjndetsdztsc fMsted Bz * Is+ fmw dzj H sMis Ols dz' s 9doyd ded o
Jozj SscsHkzecsasets fesyd Miz.

[ iIsO HOdT H &l Hsydj dedzv  Mis OB ' dz! detsfyls jdzj Clstets
OOz’ L & shMyddsecttOd d&oOftetkzed Mstczddz IO ftets
ddzj CIstetsH " 9) dzOf dzOo dzj dzdz™ .

 smdz' vy jdedzg? ftesotsHddzd dzO kEfMmlsOdzesey® vl 500,
' sBtesB S 2 MdMmlsj d3ss PicoScope 4444 1O ftosctcOd;
HOdzedr L BHdsYyOmMdess MlsOB dz' LOY' * 8 twixdd3 9 L o
J dzi HIOEes] v 590 odtetsBdzedylsea O ctwkfd CsBf Od 2 ¢}
Hisfmdz" H' 9: 1) dzOf dzOo dzj dzdgv 53 tSHded 3 J dzj CISteSH B3
odSstcdmlssolzo Odzd jdzj SlstetsHd H' Odgj stetsds 4 dzdz, N o«
B XAz SH dzOE=ts 91l M d3/ -~ O .

dbdzOdz' L Blted 3ZOdedr thMyddasctcOd  OtcOdRjIstc’ o j dzj
oMsOdzso dlsd dzOMlskzf dz@ o' HAB dedesfls ' .

1 Of d&zOo dzj dzdz? BHdzdd3 J dzj SIlstesH 503, L d&Bjltss HBM
ftesyj Mz, odCtsdzzo Odzd HzO WASUeTlisDd O dals; Bz H dzYy ¥ dz@Y dzO o d
jdzj SstetsH @ tojydd3s adBdtcOdzd LO kd@seod 2tet tj Od
3 d o dzj ldzd@" :0U =¢3,2 | .

I D 4
A______ﬂ
— i [ ]
Voltage % Current b * B voltage o Voltage « A

2751V 192,1 A 32,05V X 5024V
Mean Mean Mean RMS ripple

Freq Current = Freq Current o Current & Current &
2,795 Hz . 471,8 mHz 3135A . 10,10 A
Mean RMS ripple Mean RMS ripple

O] B
{ dmEzdeimyd dzs ¢ t6 O d3dz@fstslizjeizlftc V¥ ° ¢ Y OMiIstsisd
BOMsY | )tz dOf dOs ezdzdzdz’ J dzjsl if & 5K s d

154



wnldddAwwy 1 woryfarvruvloryw vd [srorfur my whjw ¥ dzOtetsH dze@® j BOE Qusads € tsda j o «

{MyddatsctcoOodd doftkzed Mstcedigz j dzj SlstcsHEzG 50
jdzj ClstetsH 5@ (AP C Is]j ,tc dz' Hdzv dOmetst jJ oj desiplz L Ctste
M sMmisjtc' O Ist Mw toj ¢z dzv tcdz' f'¢d MmMbteedkz L CtcOl
ZzOf teideddy wi 20 1.

10 fs€OLdzd¢ MlsOB ' dz dztsfls”’ HEeesatses ftesyy Mk
BOMBY Jtoj desfmplz (9" HislsCtsej o' Hdgsh jdzdz2" RMS ri ppl

]l sBkHBsoa Odzd?2 MdMmilsj ks Pi coScope 7 GctOW' ¢ YOof
BOMBY j@jdetsm®ES |y "L MjtejHde 5CdDH @A wdag .3 plsta
tesL tOrzdzS 8o L dz2Oyjdedgy CtsjW' y' “ dzlskz 90t Oy' ° Ml
20%, ‘ sz jdzj SlstesHEzesod?2 ftotsyjm sy dzO o dL dzC
ftesyj Mk dzOf dzOo dzj dedzv, dzOo ' Is! (tod Wstmtso OdesdBEz to

l1tod dzOf dzOo dzj dedz' fkyStsd3 Jdzj SlstesH' © L 3 dzd TMlist
(tod fme) Hasmwis! Cdzh P s OO CdsQzrtels ¢ MW dzj tod ¢ k& dzv to dzf 1
Bjgde"j 1,2 SO Ctsdzdoeo Odzgdz? dzOftczed o  HBEZOO' IS4 MW
odL ZOYOsIs! o' Hifklsdz Mls! (kS dn LOBJCOd HEGEH

[ sdls: odMtsSd?2 (15,7 %) StjW y' ‘ds o0t Oy
LB dzz Htseydded HEZGed, Nt ftswihde ‘ Is! Mw W stc Bz o Odade
CtcOff dz' ' HBEZz9o O' Is! Mw BJL CoteslsSCtsets L Odzd & O dzdzw
CazOMmpWOidEz v O CEOf dzGdzded2 [ 1] . 1B d2O0 Isdifkz BOMBY |
OdesHdets™ fdzvwdsd HEZcecd o' ¥ Jjdzj SlstesHORd (ftesyjm My
HEzecd ftod L oOts o Odzdz’ Miste’' ySsoddd J dzj SlstetsH Odzd |
gz © O SHds®EEZ jdjSktEsH',  &dfkzd MdO ¢kflsddo f
20 dzOo dzj dadz' ftsHdzd d32j dAf C BEsa jsE3j] dz i3 / WEERM dz' H2Y j dzdz’
1 " Hodh jd2O ckMmMisddz® MmMlstckdidz od¢ dzd ¢ O° B' dz h ' dzlsy
ftecdosHdIls! HB LB dd ik BOMsYE jtcj dshiz.

10 fsCOLddS MlsOB' dz' detsls® HEEeBotsets sy Mz |
o Ote' Oy"' ’ Mistclz iz, L tcOn 59 Odzj L 2Oy g dzdz? VW CtsEts
MsOB " dzt dz' Mls+ [ 4] . 1lted yY!' sz ftesHEZCIsdo dz'ofigiis! dzO
ftesHEZCIsdo dztsMis® Bj R Odz Ltso Odzesets zOY dzOo dzj dzdz™ .

l dmdetse ¢ d

1. l Mls Odzts o dzj dzts, hs ftod BOGOItsj dzj CIstetsH dats 3
BOMsY jtojdetsfy LH' 2Mdzs “ s' MW L O kdftsd G, dzOD)o ' H &'

2. l dmMs¢ O MisOB ' dz/ dztsmls HzctsoatsGgts ftetsyd Mk
LOBjLY jyksls! Mwv Htod ' Bfkzd Mde' 2 ckMmMisddz L o Ot 9 O
24,7 2/ BXR

3. ltesHECIsd o dz' Mis: 20§ dzQ edzjp Cddpts H if &2 Y s € O3
BjrOdz' L so Odese s dzOf dzOo dzj dzdzv .

] " IsjttOlkztcO
[1] ISO 4063:2009 Welding and allied processddomenclature of processes and reference
numbers.
[ 2] vjrmndzsdzsedVw 1 dzj Slstedyd MEs2 Mo Ot d AdEIHsS O dzdz
1. 10O ddshistets jidgdb B, M197 4.

155



wnldddAwwy 1 woryfarvruvloryw vd [srorfur my whjw ¥ dzOtetsH dze@® j BOE Qusads € tsda j o «

[B] stsmis’ dz2 { . [ . -86MY djdvimn sudlL[dz0 y J-l8zpZY dztsLdps@ S syadk
~nOcOCIsjtedmMisdS fsHtdEgmis dzg €CHig s fodtosh,. v Lo J Ml ts
bolssBBOIsd ydzj L o Otcs b dEds?..URL2 Bttp:/ljnas.nbuv.gdv.ua/article/UJRN
0001273673

[4] Olexander Kostin, Olexander Yaros, Yurii Yaros, Alexei Savenko, Volodymyr Martynenko,

Ilgor Boyko.Method for Evaluating the Stability of Arc Burning of Electrodes with Ru@iélulosic
Covering. 2022 IEEE 4th International Conference on Modern Electrical and Energy System
(MEES).DOI: 10.1109/MEES58014.2022.10005682/

[ 5] 1 sfMsems €2 1. w. 1 d di3sidfcp dzy fi2dafl o @@t dr©@alxz i
Miste" yStsodd3 Jjdzj SlstesHtsdz. /[ ul." fiuoed @ 3 fridsfoCiy ! tCodfir , € 56, t
IS4 ~dz' YydztsG s .izfdD to '] ZcBGE@E- j ;14 By, .192-195.

INVESTIGATION OF THE STABILITY OF THE ARC WELDING PROCESS IN
MULTI -ELECTRODE SURFACING

Dragan S, Yaros Y. Admiral Makarov National University of Shipbuilding, Mykolaiv,
Ukraine

Boyko I., Metinvest Polytechnic Technical University, Zaporizhzhia, Ukraine

Kozlovskyi D. LLC "Plasmatek'Vinnstsa Ukraine

The characteristics of mass transfer during surfacing with coated electrodes of grade T 590
using individual electrodes and those assembled into a bundle were investigated. An analysis of
current and voltage oscillograms was conducted, and the stabittg afrc process was evaluated.
The prospect of applying mulélectrode repair surfacing of machine parts and mechanisms is
demonstrated.

Keywords: arc process, stability, electrode bundle, coefficient of variation.
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INCREASING THE DAMPING PROPERTIES OF STRUCTURAL MATERIALS AND
SPECIAL ALLOYS

Nataliia Lebedieva Yuliia Kazymyrenko,

Admiral Makarov National University of Shipbuilding, Mykolajev, Ukraine

Abstract. The paper presents the authors' own experience in increasing the damping capacity
of structural materials and special alloys. The results of experimental studies of samples of
manganeseopper alloys, titanium alloy VT14, carbon steel St3 are presented.

Keywords: heat treatment, electric arc and plasma coatings, bimetal, energy dissipation
coefficient, structure.
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MATERIALS PROBLEMS FUSSI NG TECHNOLOGY AND FRITTA I

Yulila Kazymyrenko

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract. Pr obl emati ¢c materials science i1issues o0
with participation in the technologies of sintering glass and powders are considered. The causes of
defects in products due to the combination of glasses with differenétatage ranges, structure and
thermophysical characteristics are analyzed.

Keywords: glass, sintering, temperature interval, formation of products
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MODERN APPROACHES TO ORGANIZING SMALL -BATCH PRODUCTION IN
THE CONTEXT OF DIGITALIZATION

Bodu Svtlana, Novoshytskyi Anton, Shumilov Oleksandr,

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Abstract. Modern forms of organizing smébatch production used in leading industrialized
countries are analyzed. Flexible manufacturing systems, digital manufacturing, production cells, and
additive technologies are examined. A comparative comparison of theuqgbinoty and profitability
is provided. A trend is noted toward a shift from traditional methods to the integration of intelligent
and modular systems with a high degree of automation.

Keywords: smallbatch production, flexible manufacturing systems, digital manufacturing,
lean cells, additive technologies
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WEAR-RESISTANT NICKEL -BASED ALLOY

Kostin O.M., Shablii T.Y.

Admiral Makarov National University of Shipbuilding, Mukolayiv, Ukraine

Abstract: The development of weadesistant materials capable of withstanding high
temperature contact interactions remains a critical challenge in marine gas turbine engineering. In
this context, the Ni(LHf-Cr C all oy, additional |l % wtd),l oy e«
demonstrates significant potential. Hafnium alloying facilitates the formation of aentsutic
microstructure with a melting point of 1200 N
mmj / cycle under contlak30AQ@.r fTalcee dletnmpieread urressu |
is a promising candidate for the reinforcement of contact surfaces in components of marine gas
turbine engines.

Key words: nicketbased alloy, wear rate, higemperature wear resistance.
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ANALYSIS OF THE QUALITY OF PLASMA COATINGS OF GAS TURBINE
ENGINE PARTS

V.A. Lebedev, S. A. Loi, V.V. Spikhtarenko

Kherson Educationgbcientific Institute of Admiral Makarov National University.

Annotation. The degree of influence of the structure of coatings on their main quality indicators
is established. The effectiveness of the methods for studying these indicators is assessed. It is noted
that for assessing the quality indicators of coatings appligddsyna spraying, physical methods of
instrumental research prevail among the methods of their analysis.

Keywords: plasma spraying, coating, mathematical and experimental methods, modeling, heat
resistance, strength.
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IMPROVEMENT OF POWER SUPPLY DESIGN

V.A. Lebedey S. A. Loi, V.V. Spikhtarenko.

Kherson Educationgbcientific Institute of Admiral Makarov National University.

Annotation. In the welding process, when the electrode wire passes, the current supply cable
quickly wears out, as a result of which the electrical contact with the welding wire is broken, which
causes a violation of the stability of the feed, as well as the stafiilthe welding process, and
increases the losses of electrode metal due to combustion and spatter.

This paper considers the options for current supply cables, in which the elastic properties of the
electrode wire are used to increase the service life and improve the conditions for current
transmission. The designs of current supply cables are presented.

A current supply cable with an insert is recommended. The recommended designs give a
significant economic effect, which consists in the kigfality performance of the weld, as well as
copper savings in the form of an increase in the service life by3Zjmes.

Keywords: mechanized welding, current supply cable, copper savings, insert, electrode wire.
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A DEVICE FOR ELECTRIC ARC WELDING USING ULTRASOUND

V.A. Lebedev, S. A. Loi

Kherson Educationgbcientific Institute of Admiral Makarov National Univers

Annotation. The device for input ultrasonic vibrations directly into the welding bath with
automatic arc welding is given.

Keywords : welding, device, ultrasonic vibrations, welding bath, metal structure.
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ENHANCING THE WEAR RESISTANCE OF CUTTING TOOLS THROUGH DISCRETE
LASER TREATMENT FOLLOWED BY NITRIDING

Olexandr Nikolaiev?, Vitaliy Polishchuk!, Erik Strelchenko?
PhmA\ssociate Professor of the Department
and Machine Building Technol ogy
AdmiMaaklaKatvi WmiaVv eorSshii tpyb uNy kda,lddgir ai n e
aleks.ni kol aiev6l@gmail . com
vitpolishchuk@gmail . com
Master'ef sthhelebdépart ment of Engineering Mech:
Ad miMaaklaK@tvi WmiaV eorfSshii tpyb uNy kda,lddgir ai n e

Abstract: Thepaper proposes ptaser treatment according to the meshi scheme of the tool
front surface with nitrided coating to increase its contact fatigue strength.

Keywords: R6M5 steel, discrete laser processing, mmahprocessing scheme, nitriding,
cutting tool life

The primary cause of cutting tool failure (over 80%) is not fracture, but surface degradation,
primarily due to wear mechanisms. Surface coatings make it possible to increase cutting tool life by
a factor of 2 to 1Q1].

Protective coatings on cutting tools are widely used. Nitriding is commonly applied to
strengthen tool steels such as R6M5. However, a significant drawback of the nitriding process is its
long duration, relatively low quality of the resulting surface diibn layer, and insufficient wear
resistance.

The aim of this study is to enhance the wear resistance of cutting tools used in machining
operations.
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According to the proposed method, a combined coating is formed that performs two functions:
a thin, ductile nitrided layer on the nbvardened, lasquretreated surface acts as a barrier to direct
contact between the tribological pair materials and fat@g the runningn process by promoting
the formation of specific secondary structures with high resistance to the thexohanical loads of
the contact friction process. The discretely hardened, highly nitrided zones provide minimal frictional
stresseand ensure high operational wear resistance.

The proposed method for producing weasistant nitrided layers involves discrete laser
treatment covering 180% of the total surface area of the steel component, followed by nitriding in
an ammonia atmosphere.

In the proposed method, in order to improve fatigue strength, the laser treatment is performed
discretely in a meslinoneycomb pattern with a spacing af53mm [2]. This preliminary laser
processing enables the formation of discrete nitrided layers wittssh honeycomb reinforcement
pattern during subsequent nitriding. As a result, thick, discretely nitrided layers are formed-in laser
treated zones, while thin, ductile layers are created in untreated areas.

This surface hardening scheme enhances the contact fatigue strength of the coated component.
This effect is due to the formation of a specific sfreBain state that minimizes frictianduced
stresse$ a fact confirmed both by analytical calculations and experimental validation.

A nitrided coating is applied to the obtained samples with a reinforced surface. The combination
of zones with varying hardness and coating thickness creates a specificgt@asstate that ensures
minimal frictional stresses. A minimum treated aredl&f20% provides antiriction properties,
while a maximum coverage of i7056% ensures wear resistance and Joedring capacity under
nominal and allowable loading conditions, respectively.

The thickness and microhardness of the nitrided layer on R6M5 steel were as follows: in laser
treated zones h = 0.32 mm, 12500 MPa; in untreated zohés = 0.015 mm, 9200 MPa.

The wear resistance of inserts treated with discrete laser processing in a honeycomb pattern is
1.4 to 1.7 times higher than that of inserts treated with an i$jgedpattern.

Conclusions

Preliminary laser treatment accelerates nitrogen diffusion processes into the surface layers of
the cutting tool. In areas subjected to laser processing, the thickness of the nitrided layer reaches 0.32
mm, whereas in untreated areas it is only 0.015 niren§thening the surface layer using a grid
cellular laser treatment pattern increases the contact fatigue strength of the tool with a nitrided coating.
This effect is achieved due to the formation of a favorable ss&am state in the surface layer.

The wear resistance of P6M5 higpeed steel, treated with a combined lademicai thermal
method under industrial conditions, showed a 1.4 to 1.7 times increase in the durability of cutting
tools reinforced with a grictellular laser pattern, comparea those treated using an islatygpe
pattern. This improvement is attributed to the presence of discrete areas with varying hardness and
coating thickness, which enhance surface conformity during operation and minimize-fridticed
stresses.
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INVESTIGATION OF THE STABILITY OF THE ARC WELDING PROCESS IN
MULTI -ELECTRODE SURFACING

Hladchenko D, Dragan S.

Admiral Makarov National University of Shipbuilding, Mykolaiv, Ukraine

Yaros Y.

Kherson Educational and Scientific Institute, Admiral Makarov National University of
Shipbuilding, Kherson, Ukraine

The parameters of the submerged arc welding process of 16 mm diameter anchor rods made of
reinforcing steel were experimentally investigated. Mathematical models of the relationship between
the parameters of the welding mode were developed and the opditioal between the current
strength, welding time and the value of the technologically variable length of the welding arc were
determined.

Keywords: welding arc, stability, anchor, coefficient of variation.
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STUDY OF TEMPERATURE DISTRIBUTION IN A JOINT OF DISSIMILAR
MATERIALS DURING DIFFUSION WELDING

Matviienko M.V.
PhD, Associate Professor, Acting Headcofentthe.i
Il nstitute of Admiral Makarov National uni v
maksym. matvienko@nhuos. edu. ua

Abstract. The temperature distribution in a part joined by diffusion welding was studied using
computer simulation with consideration of the thermophysical properties of dissimilar materials and
the geometry of the welded joint. A picture of the temperature disibover time was obtained in
accordance with the developed welding mode for industrial parts, both in the section of the part and
directly in the welded joint area. It was shown that when using this temperature mode of diffusion
welding, a faily uniform heating of the parts along the radius is ensured.

Keywords. computer simulation, temperature distribution, thermal properties, temperature.

Diffusion welding in a vacuum is widely used in the manufacture of parts from dissimilar
materials, such as electromagnet housingd [In this case, the most appropriate method is induction
heating. However, with the induction method, a thin surfacerleayheated, from which the heat
spreads to the center of the product. Depending on the heating rate and the holding time at a constant
temperature, the metal of the part may have a different temperature across Hsedaross It is
known [4] that dumg diffusion welding of materials with different physical and mechanical
properties, the magnitude of plastic deformations that determine the formation of joints changes
depending on the radius. The nature of the sgtam state also changes. Plastafodmations
change toward the axis of the part, and in the center of the cylinder, shear deformations are zero.
Thermal cycling is used to intensify plastic deformations and localize them in the joint zone [5].

When modeling the strestrain state, the temperature distribution along the radius of the parts
is not uniform. Therefore, the study of the nature of the temperature distribution in the joint zone
during diffusion welding is relevant.

The purpose of this work is to study the temperature distribution in a joint during diffusion
welding of dissimilar metals, taking into account both the changing thermophysical properties of the
materials being joined and the geometry of the joint.

The studies were carried out for a joint of two dissimilar parts made of 12X18N10T and 10895
steels, the physical and finite element models of which are shown in Fig. 1, a and b.
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a
Fiuglda Physical (a) and finite element (b) mo«
and 10895 (2) steels

The studies were carried out using the finite element method with the ANSYS software
package. Due to the symmetry of the connected parts, the axisymmetrinaightemperature
element PLANE 77 was selected for modeling. The algorithm for solving théeprabcludes a
sequential iterative procedure of transient thermal analysis. When modeling the process, it was taken
into account that the thermophysical properties of the materials of the parts (specific heat capacity,
thermal conductivity coefficient) gnificantly depend on temperature.

Surface heating by higlequency currents was simulated by setting the temperature on the
cylindrical surface of the model over time in accordance with the developed welding mode for
industrial parts (Fig. 2). Heaebdfil0Ddegreas pemmirtute, t o
and ab o \i&0dedees pér@inute.
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Fiug2d Wel di ng process cyclogram

The temperature distribution fields were studied during the entire welding process (Fig. 3) and
the temperature distribution diagrams in the joint zone of the materials being joined (Fig. 4). For ease
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of comparison, Table 1 shows the maximum temperature differences within theerbesa of the
nodeatfB nd t h emal{"ativarious wments of the welding cycle.

Tabli®dagi

mum temperat ur eqid.k°fefnedr eantc gishd' fj' otihnet n o
at different moments in ti me
PointNo. | 1| 10[ 2 | 20|/ 3 | 30/ 4 | 40| 5 | 50 7170 80
PRt 21| 7 6 1 0 7 7 7 6 1 7 1 15
PR | 9] 3 ] 2] 0]J]O0] 3] 2]3][]3]0o0 2 ] 0 8
An analysis of the degree of nomiformity of temperature fields at individual (key) moments
of the welding process (Fig. 3 and Table 1) showed that the degree whif@mmity of temperature
distribution in the unit as a whole and within the joint dgriine welding cycle changes from 21 to 0
degrees and 9 to 0 degrees, respectively.
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Fiug3 Temper ature change fields (AC) at ti mes

The nature of the temperature distribution along the joint at different points in time (Table 1)
indicates a fairly uniform heating of the parts according to the developed cycle. At the same time,
when loading by thermal cycling in a different temperatarge, it is necessary to take into account
the influence of uneven heating on the stsisain state in the joint zone.
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