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This study explores reinforced concrete structures at the UFS-1
and SHS VS-1-3 series block protective facilities under explosive
conditions. The task addressed relates to the insufficiently studied
patterns of their stressed-strained state taking into account contact
interaction between structural elements and the soil base.

To solve the specified task, numerical modeling was performed
using the finite element method. Calculations were carried out in
the LS-DYNA software package (USA) taking into account physical
and geometric nonlinearity and contact interaction of structural ele-
ments. The functional suitability of reinforced concrete structures at
block protective facilities under explosive conditions was investigated.

The explosive impact scenarios provided for a TNT equivalent
charge of 15kg at distances to the structure of 0.55m and 5m.
The calculation results showed that the maximum values of excess
pressure reach 1.16 - 106 kPa and 1.01 - 103 kPa, respectively. It was
found that the greatest stresses and displacements are localized in
the junctions of blocks and near-surface areas of structures, which
made it possible to identify the most vulnerable elements and justify
directions for improving structural solutions.

It was found that at the assumed values of explosive effects, the
facilities retain their functional suitability and stability while damage
is localized in small areas and does not lead to progressive destruction
of the shelter. This is explained by the spatial work of the structure
and the redistribution of dynamic forces among individual blocks and
the soil base.

The research results could prove useful for assessing explosion
resistance and implementing engineering solutions in the design of
civil defense structures with the aim of improving them.

Keywords: explosive load, explosion resistance, protective shel-
ters, reinforced concrete structures, stressed-strained state, LS-DYNA.
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This study investigates the process of constructing approximate
helicoid sweeps based on the classical theory of their continuous
bending in the surface of revolution. Straight helicoids are non-sweep
surfaces; therefore, a flat workpiece for fabricating them can only
be an approximate sweep. Such an approximate sweep is a flat ring
bounded by the inner and outer arcs of circles whose radii are tabular
data. The dimensions of the ring must be such as to ensure a mini-
mum of plastic deformations when forming them into a helicoid coil.

To find the dimensions of the ring, the classical theory of bending
of non-sweep surfaces has been applied. According to the theorem of
differential geometry, any helical surface can be bent into a surface
of revolution. Such bending is carried out by reducing the pitch of
the surface to zero: that makes it possible to visually observe the
deformation of the surface. The resulting surface of revolution can be
approximated by a truncated cone. The exact sweep of the truncated
cone will be an approximate sweep of the helicoid turn. This approach
is based not on experimental data but on theoretical approaches to
the bending process. Depending on the type of helicoid, the surface
of revolution can be a catenoid or a single-cavity hyperboloid of rev-
olution. This makes it possible to choose such sections of the surface
of revolution for approximation by a truncated cone where it most
closely fits it. This will correspond to the minimum of plastic defor-
mations when forming the sweep of the cone into a helicoid turn.

In this work, approximate sweeps have been constructed for
straight closed and open helicoids with the same design data: sur-
face pitch, H =100 linear units; radii of the cylinders bounding the
surface, r =20 linear units; and R =60 linear units. The results are
attributed to a new approach to finding approximate sweeps using the
theory of bending of non-sweeping surfaces.

Keywords: surface pitch, flat ring, flat workpiece, screw turn,
straight helicoid.

References

1. Diachun, A., Gevko, I, Lyashuk, O., Stanko, A., Pik, A., Omely-
anskyi, Y. (2024). Study of fiber deformation of elastic brush-like
screws during grain material transportation. INMATEH Agricultural
Engineering, 72 (1), 579-588. https://doi.org/10.35633/inmateh-72-51

2. Minglani, D., Sharma, A., Pandey, H., Dayal, R., Joshi, J. B., Subra-
maniam, S. (2020). A review of granular flow in screw feeders and
conveyors. Powder Technology, 366, 369-381. https://doi.org/10.1016/
j-powtec.2020.02.066

3. Novitskiy, A., Banniy, O., Novitskyi, Y., Antal, M. (2023). A study
of mixer-feeder equipment operational reliability. Naukovij Zurnal
"Tehnika Ta Energetika’, 14 (4), 101-110. https://doi.org/10.31548/
machinery/4.2023.101

4. Tarelnyk, V. B., Gaponova, O. P., Konoplianchenko, Ye. V., Martsyn-
kovskyy, V. S., Tarelnyk, N. V., Vasylenko, O. O. (2019). Improve-
ment of Quality of the Surface Electroerosive Alloyed Layers by the
Combined Coatings and the Surface Plastic Deformation. II. The
Analysis of a Stressedly-Deformed State of Surface Layer after a Sur-
face Plastic Deformation of Electroerosive Coatings. Metallofizika
I Noveishie Tekhnologii, 41 (2), 173-192. https://doi.org/10.15407/
mfint.41.02.0173

5. Klendii, M., Logusch, L., Dragan, A., Tsvartazkii, I., Grabar, A. (2022).
Justification and calculation of design and strength parameters of



screw loaders. Naukovij Zurnal "Tehnika Ta Energetika’, 13 (4).
https://doi.org/10.31548/machenergy.13(4).2022.48-59

6. Rogatinskiy, R., Hevko, I., Gypka, A., Garmatyk, O., Martsenko, S.
(2017). Feasibility Study of the Method Choice of Manufacturing
Screw Cleaning Elements with the Development and Use of Soft-
ware. Acta Technologica Agriculturae, 20 (2), 36-41. https://doi.org/
10.1515/ata-2017-0007

7. Gomez Sanchez, M. 1., Gonzalez Uriel, A., Garcia Rios, 1. (2018).
Ruled Surfaces and Parametric Design. Graphic Imprints, 231-241.
https://doi.org/10.1007/978-3-319-93749-6_19

8. Scurtu, L. I, Bodea, S. M., Jurco, A. N., Crisan, H. G. (2017). Methods
for the representation of the helicoidal surface. Journal of Industrial
Design and Engineering Graphics, 12 (1). Available at: http://www.
sorging.ro/jideg/index.php/jideg/article/view/148/144

9. Vasylkiv, V., Pylypets, M., Danylchenko, L., Radyk, D. (2021). Re-
search of technology of winding of the sector ring billets for pro-
duction of screw flights. Perspective technologies and devices, 19,
161-168. https://doi.org/10.36910/6775-2313-5352-2021-19-26

10. Zhou, L., Fang, S., Ding, K., Kawasaki, Y. (2022). An accurate calcu-
lation method of side mill profile from the coordinates of discrete
points of helicoid section curve. The International Journal of Ad-
vanced Manufacturing Technology, 120 (7-8), 4849-4861. https://
doi.org/10.1007/s00170-022-08932-8

11. Lyashuk, O. L., Gypka, A. B., Pundys, Y. L, Gypka, V. V. (2019). De-
velopment of design and study of screw working surfaces of auger
mechanisms of agricultural machines. Machinery & Energetics,
10 (4), 71-78. Available at: https://technicalscience.com.ua/uk/jour-
nals/t-10-4-2019/rozrobka-konstruktsiyi-ta-doslidzhyennya-gvinto-
vikh-robochikh-povyerkhon-shnyekovikh-myekhanizmiv-silskogos-
podarskikh-mashin

12. Volina, T., Pylypaka, S., Hropost, V., Kresan, T., Zabolotnii, O. (2023).
Construction of a flat workpiece for manufacturing a turn of the
right helicoid. Eastern-European Journal of Enterprise Technologies,
2 (1 (122)), 6-11. https://doi.org/10.15587/1729-4061.2023.275508

13. Pylypaka, S., Kresan, T., Hropost, V., Babka, V. (2022). Rolling of
a developable helicoid of the screw line along its bending. Applied
Geometry and Engineering Graphics, 102, 157-164. https://doi.org/
10.32347/0131-579x.2022.102.157-164

14. Nesvidomin, A., Pylypaka, S., Volina, T., Lokhonia, M., Borodai, Y.
(2025). Forming helical blades from flat blanks with minimal defor-
mation. Machinery Energetics, 16 (3), 9-19. https://doi.org/10.31548/
machinery/3.2025.09

DOI: 10.15587/1729-4061.2026.364305

IDENTIFYING THE DESIGN AND TECHNICAL
PARAMETERS OF A MIXING AND DOSING UNIT OF
THE PROCESS OF PREPARATION OF COMPOUND
FEEDS WITH DISPERSING FORCED MIXING (p. 27-35)

Gabil Mammadov
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0000-0001-7003-5995

Narmin Abdiyeva
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0009-0000-1431-544X

Rasim Saidov
Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan
ORCID: https://orcid.org/0000-0002-6010-6208

Rovshan Hajiyev
Azerbaijan Technological University, Ganja, Azerbaijan
ORCID: https://orcid.org/0009-0009-9244-8892

Urfan Taghiyev
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0000-0002-3063-7948

Gahira Allahverdiyeva
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0000-0001-8018-0440

Natavan Imanova
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0009-0004-9448-2967

Bahruz Aliyev
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0009-0006-9390-3752

Aynur Iskenderova
Azerbaijan State Agricultural University (ASAU), Ganja, Azerbaijan
ORCID: https://orcid.org/0009-0008-8061-338X

The object of research in this study is a screw dispenser that
dispenses dry, dispersed feed. The problem to be solved is this: when
using dispensers of complex design, labor and material costs for their
repair and maintenance increase, as well as the efficiency of their use
decreases.

‘When using the proposed model of a device for preparing mixed
feed with a scattering force, it is possible to determine the following
rational design modes and kinematic parameters: rotation speed of
the screw of the mixing section @ = 4...12 s~!, number of blades 6...8,
feed rate or component u = 0.005...0.045 m/s.

Using a model of a device for preparing feed for forced mixing
using appropriate methods and measurements, the following rational
constructive, modal and kinematic parameters were determined: ro-
tation speed of the screw of the mixing section = 4-12 s™!; number
of blades 6...8 pcs.; feed rate or feed component v = 0.005...0.045 m/s.

With the specified values of parameters, heterogeneity or unifor-
mity of the feed mixture, the total required power, respectively, was:
0=7..11; 1 =93...89%; N =3.5...4.94 kW. The design features of the
metering mixer, the parameters of the constructive mode of operation
and practical recommendations for use, justified as a result of the
study, are of practical importance for feed mills.

The results and optimized values obtained during the dosing
of feed material in the preparation of concentrated feed mixtures,
in comparison with their continuous operation over time, are of
theoretical importance for subject programs, scientific research and
experimental design work on the preparation of feed mixtures.

Keywords: design, screw-loop, dispersed feed, system, mixer
dispenser, optimization, mixing.
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This study investigates the degree of non-uniformity in the work-
ing cycle of an internal combustion engine with spark ignition when
using different types of fuel. The task addressed relates to the lack of
comprehensive experimental studies that take into account the influ-
ence of the type of fuel, the composition of the fuel-air mixture, and
the statistical characteristics of the working cycle parameters based
on a large array of indicator diagrams.

This work reports experimental indicator diagrams of partial
engine operating modes when using gasoline, propane-butane, and
synthesis gas with a hydrogen content of 43%. It was established that
normal engine operation on synthesis gas is ensured at an excess air
coefficient of 1.35...1.75. The correspondence of the distribution of
maximum combustion pressure to the normal law according to the
2 criterion has been confirmed.

It was shown that the presence of hydrogen in the composition
of synthesis gas significantly reduced the degree of non-uniformity of
the working cycle of the spark ignition engine. It was found that the
minimum value of the degree of unevenness of the working cycle is
observed within the range of the excess air coefficient of 1.05...1.25.
As the mixture is depleted, a gradual increase in the degree of un-
evenness of the working cycle is observed. When a ~ 2 is reached, the
unevenness of the working cycle on synthesis gas reaches the mini-
mum value of unevenness when the engine is operating on gasoline
at a=0.9...1.0.

A feature of the results is the combination of an experimental
approach with a statistical analysis of a large sample of indicator
diagrams, which made it possible to reliably estimate the degree of
unevenness and establish the optimal ranges of the excess air coeffi-
cient for different fuels.

The results could be used in optimizing the working processes
of spark-ignition engines, designing mixture control systems, as well
as in using alternative fuels, in particular synthesis gas, under partial
load conditions.

Keywords: hydrogen, excess air ratio, indicator diagram, degree
of unevenness in operation cycle.

References

1. Rakopoulos, D. C., Rakopoulos, C. D., Kosmadakis, G. M., Mavropou-
los, G. C. (2024). Assessing the cyclic variability of combustion and
NO emissions in hydrogen-methane fueled HSSI engine via quasi-di-
mensional modeling under the influence of flame-kernel turbulence
and equivalence ratio variation mechanisms. Energy, 288, 129813.
https://doi.org/10.1016/j.energy.2023.129813

2. Duan, X, Feng, L., Xia, Y. (2024). The mechanism and effect factors of
the combustion cycle-to-cycle variations in the spark ignition engine.
Energy Science & Engineering, 12 (10), 4773-4787. https://doi.org/
10.1002/ese3.1879

3. Azeem, N, Beatrice, C., Vassallo, A., Pesce, F., Gessaroli, D., Biet, C.,
Guido, C. (2024). Experimental study of cycle-by-cycle variations in



a spark ignition internal combustion engine fueled with hydrogen.

International Journal of Hydrogen Energy, 60, 1224-1238. https://
doi.org/10.1016/j.ijhydene.2024.02.182

4. Kosmadakis, G. M., Rakopoulos, D. C., Rakopoulos, C. D. (2021).
Assessing the cyclic-variability of spark-ignition engine running on
methane-hydrogen blends with high hydrogen contents of up to 50%.
International Journal of Hydrogen Energy, 46 (34), 17955-17968.
https://doi.org/10.1016/j.ijhydene.2021.02.158

5. Martinez-Boggio, S. D., Curto-Risso, P. L., Medina, A., Hernandez, A. C.
(2016). Simulation of cycle-to-cycle variations on spark ignition
engines fueled with gasoline-hydrogen blends. International Journal
of Hydrogen Energy, 41 (21), 9087-9099. https://doi.org/10.1016/
j-ijhydene.2016.03.120

6. Kosmadakis, G. M., Rakopoulos, D. C., Rakopoulos, C. D. (2023).
Effect of Two Mechanisms Contributing to the Cyclic Variability of
a Methane-Hydrogen-Fueled Spark-Ignition Engine by Using a Fast
CFD Methodology. Journal of Energy Engineering, 149 (1). https://
doi.org/10.1061/jleed9.eyeng-4620

7. Cuisano, J.,, Flores, F., Chirinos, L., Vaudrey, A. (2022). In-cylinder
pressure statistical analysis and digital signal processing methods for
studying the combustion of a natural gas/diesel heavy-duty engine
at low load conditions. Energy Conversion and Management, 269,
116089. https://doi.org/10.1016/j.enconman.2022.116089

8. Georgescu, R., Pand, C., Negurescu, N., Cernat, A., Nutu, C., Sandu, C.
(2024). The Influence of Hydrogen Addition on a SI Engine - Theoretical
and Experimental Investigations. Sustainability, 16 (16), 6873. https://
doi.org/10.3390/sul16166873

9. Leyko, J., Stobinski, K., Jaworski, J., Mitukiewicz, G., Bou Nader, W.,
Batory, D. (2023). Study on SI Engine Operation Stability at Lean
Condition — The Effect of a Small Amount of Hydrogen Addition.
Energies, 16 (18), 6659. https://doi.org/10.3390/en16186659

10. Pan, S., Wang, J., Liang, B., Duan, H., Huang, Z. (2022). Experimental
Study on the Effects of Hydrogen Injection Strategy on the Combus-
tion and Emissions of a Hydrogen/Gasoline Dual Fuel SI Engine
under Lean Burn Condition. Applied Sciences, 12 (20), 10549. https://
doi.org/10.3390/app122010549

DOI: 10.15587/1729-4061.2026.361773
REVEALING THE INFLUENCE OF THE MODE
OF CONTROLLED OSCILLATIONS OF THE
LIQUID POOL ON THE SURFACED BEAD
GEOMETRY (p. 43-52)

Volodymyr Lebediev

Kherson Educational-Scientific Institute of Admiral Makarov
National University of Shipbuilding, Kherson, Ukraine
ORCID: https://orcid.org/0009-0002-3689-7369

Sergii Novykov

E. O. Paton Electric Welding Institute of the National Academy
of Sciences of Ukraine, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-8295-0987

Serhii Loi

Kherson Educational-Scientific Institute of Admiral Makarov
National University of Shipbuilding, Kherson, Ukraine
ORCID: http://orcid.org/0000-0002-1936-6390

Volodymyr Spihtarenko

Kherson Educational-Scientific Institute of Admiral Makarov
National University of Shipbuilding, Kherson, Ukraine
ORCID: http://orcid.org/0000-0002-6328-9791

Maksym Matviienko

Kherson Educational-Scientific Institute of Admiral Makarov
National University of Shipbuilding, Kherson, Ukraine
ORCID: http://orcid.org/0000-0002-1020-0415

This study investigates geometric dimensions of the weld bead
produced by gas metal arc surfacing with a consumable electrode.
Standard surfacing is characterized by low productivity because of the
significant number of runs and the need for machining tall beads. Deep
penetration causes a significant proportion of the base metal in the sur-
faced layer and inhomogeneity of the chemical composition. Existing
approaches to controlling the geometry of the weld bead (pulsed arc
modes, electrode oscillations, electromagnetic arc control) have a lim-
ited effect on the width or complicate the design of the welding head.

This work considers gas metal arc surfacing with controlled
low-frequency oscillations of the workpiece with a liquid weld pool.
The installation is built on an adjustable electric drive with a stepper
motor with a programmable setting of the frequency and amplitude
of oscillations. These parameters, together with energy parameters
and speed, affect the geometric dimensions of the weld bead and the
mechanical properties of the surfaced metal.

The width, height, and depth of the weld bead penetration
were determined from macrographic cross-sections. A mathematical
model of bead geometry as a function of surfacing parameters has
been built by using experimental data regression analysis. The errors
in predicting the width and height did not exceed 21.7% and 15%,
respectively, thereby confirming its practical applicability.

Controlled oscillations were found to increase bead width by a fac-
tor of 1.5-2 and reduce bead height by up to a factor of 6 compared with
vibration-free surfacing. This is attributed to redistribution of thermal
energy and intensification of horizontal melt flows. Changing the weld
bead geometry increases surfacing productivity and control accuracy.
The method is suitable for use in adaptive welding systems.

Keywords: electric arc surfacing, controlled workpiece oscilla-
tions, surfacing parameters, bead geometry, surfacing productivity.
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The object of this study is high-strength steel of API 5DP Gr 105
that has been used during well completion in a corrosive environ-
ment. This work emphasizes key factors affecting material damage
caused by slip marks, tensile load, and hydrogen content in con-
taminated brine and completion fluid, which were not addressed in
previous studies. Several tests, including chemical, mechanical, and
surface characterization, were conducted. The chemical composition
test of the fluid shows that the brine has been contaminated by H,S
gas and sulfur, with inevitable traces of chloride, bicarbonate, carbon-
ate, bisulfide, and sulfide, providing active sites for hydrogen atom
diffusion at the slip marks. The material composition test confirms
that the failed material is API 5DP Gr 105. A noticeable amount of
phosphorus increases grain boundary segregation and weakens the
cohesive metallic bond. A hardness at 28 Rockwell C is inevitable
and increases the material’s vulnerability to embrittlement, despite
the Charpy energy test showing a manageable level, confirming
local brittleness. The high tensile strength of 914 MPa is evidence
of embrittlement, even though the material remains ductile, with
a noticeable elongation of 20%. An intergranular crack was observed
in the microstructure, and slip marks serve as stress concentrators for
the crack. Thus, it can be concluded that the combination of tensile
load, hydrogen gas content, local slip marks, and completion fluid
in the well weakened the grain boundaries and served as an initial
crack with a high hydrogen-atom concentration. This work models
the root-cause analysis of high-strength steel during well-completion
operations in an onshore facility.

Keywords: high-density completion fluid, hydrogen embrittle-
ment, high-strength steel failure analysis, drilling completion.
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This study considers a long bar workpiece fixed in the spindle as-
sembly of a bar lathe according to the "clamping chuck-intermediate
radial support” scheme. The task addressed relates to the limitation in
the effective spindle speed because of the operating speed approach-
ing the first critical frequency of transverse vibrations of the bar.

A distinctive feature of the results is the representation of the
critical speed as a function of three controlled parameters: the diam-
eter of the bar, the length of the calculated span, and the stiffness of
the intermediate radial support of the bar. That makes it possible to
obtain an engineering criterion for the effective speed of the spindle
assembly when machining a long bar workpiece.

Practically significant results are attributed to the features of the
adopted model in which the clamping chuck is represented as an
equivalent clamping, the intermediate support is considered to be a
rigid or elastic-flexible radial support and the dimensionless param-
eter of relative stiffness p is used. That has made it possible to reflect
the transition from virtually no support to perfectly rigid support and
to establish a nonlinear saturable effect of the support stiffness on the
critical frequency.

For a solid round steel bar, a compact dependence ny, = Koy, - d/L?
was obtained, where K., ~1.86 - 10° rev m/min. It was established
that the span length has a quadratic effect on the critical frequency,
the diameter has a linear effect, and an increase in the support stiff-
ness is effective only up to the saturation zone. Based on the resulting
relations, the limiting dependences of the effective operation of the
system on the frequency load coefficient were constructed.

The results are suitable for the preliminary selection of the
inter-support distance, the bar diameter, as well as the conditions
of its support when designing, modernizing, and adjusting bar au-
tomatic lathes.

Keywords: critical frequency, long workpiece, bar turning, elas-
tic-flexible support, spindle speed.
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The thermal environment of the printing chamber is an im-
portant factor in determining the quality and mechanical perfor-
mance of semi-crystalline polymers produced by Fused Deposition
Modelling (FDM/FFF), such as Polyamide 12 (PA12). Nevertheless,
the impact of temperature in the building chamber on the flexural
performance of PA12 parts is not yet clear. The aim of this study is
to evaluate the flexural performance of FDM/FFF-printed PA12 as
a function of the building chamber temperature and different thermal
processing conditions. A Taguchi L25 orthogonal design was employed
to investigate the influence of nozzle temperature, bed temperature and
building chamber temperature on flexural stress, bending force, elastic
modulus and signal-to-noise ratio. The results showed relatively stable
mechanical performance under different thermal conditions. Flexural
stress ranged from 49.58 to 53.23 MPa, bending force from 173.10 to
185.83 N, and elastic modulus from 1014.26 to 1119.49 MPa. Statistical
analysis indicated that building chamber temperature was the most
influential, followed by nozzle temperature while bed temperature had
the least impact. The optimal processing conditions were obtained at
a nozzle temperature of approximately 280°C, a bed temperature of
60-75°C, and a building chamber temperature of 65°C. The improved
flexural performance can be ascribed to enhanced interlayer bonding,
lower thermal gradients and more stable heat transfer in the entire
printing chamber. The results emphasize the important role of cham-
ber temperature at several critical stages during printing in improving
structural integrity and mechanical reliability of FDM/FFF-printed
PA12 components. The obtained results can be applied to the fabri-
cation and optimization of PA12 engineering components produced
under controlled thermal conditions.

Keywords: 3D printing, flexural strength, PA12, fused deposition
modeling, chamber temperature.
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This study investigates the process behind the stressed-strained
state of the thread stitching of a spine part of book blocks at their multi-
ple opening. Most attention is on the spatial work of the thread structure
and patterns of load distribution in the spine zone of the block, predeter-
mined by the lack of generalized models for the spatial organization of
thread stitching; known approaches mainly consider adhesive or simpli-
fied connections. This study is carried out based on structural-mechani-
cal and finite element modeling of the thread structure of spine binding.

The proposed model takes into account the spatial trajectory of
the thread, the change in direction and tension of the thread in places

of bending, as well as its contact interaction with paper. The geomet-
ric, force, and finite element models of thread stitching have been
constructed. It was established that the tension distribution along the
thread trajectory has an exponentially decreasing character. At the
same time, the maximum values of the normalized contact pressure
p/po = 1.0 are observed in the surface stitches of the spine part.

The calculations showed that the working interval of thread
tension within the T, =35-60 conditional units limits ensures
stable operation of the thread structure without noticeable evolution
of degradation processes in the paper of the folds. At the same time,
exceeding the limit tension level of Tpgper = 72 conditional units is ac-
companied by the gradual development of local damage in the areas
of fold openings. After 1000 load cycles, the damage parameter D,
for polyester threads reached 0.96, for cotton threads — 0.87, and for
polyamide threads - 0.78.

The results could be used to optimize the formation modes of
the spatial structure of a thread-glue blinding of the spine part of
book blocks.

Keywords: thread, binding, book spine, tension, stress, deforma-
tion, contact, damage, durability, modeling.
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BUABJIEHHA BIIUBY BUBYXY HA IIOBEATHKY 3AJII30BETOHHUX KOHCTPYKIIA 3AXVICHUX YKPUTTIB B YMOBAX
IIOBITPSIHHX ATAK (c. 6-18)

C. B. ITo3aees, B. I. BammHcbkuii, A. B. IlIBuaenko, C. II. Bicuk, C. II. T'oixens, O. B. Hexopa, O. M. Imitpies, B. I. KpusBnyH,
B. I. HikiTueHnko, I. I1. YacTOK0JI€HKO

OG6’eKTOM JOCIi/KEHHs € 3a71i{300eTOHHI KOHCTPYKIIi1 6JIOUHUX 3aXMCHUX CIOPYA cepiit YOC-1 ta IIIC BC-1-3 3a yMOB BUOYXOBOTO
BIUIMBY. ICHYIOUOIO ITPOG6JIEMOI0 € HEZIOCTAaTHBO BUBUEHA IOBEZ[iHKA IX HAIPy>XeHO-Ae(OpPMOBAHOTO CTaHy 3 ypaXyBaHHSIM KOHTAaKTHOI
B3a€MO/Iil KOHCTPYKTHBHUX €JIEMEHTIB Ta I'PYHTOBOI OCHOBH. [lyIsi BUpIII€HHS IIOCTaBJIEHOI NPOGJIEMM BHUKOHAHO YMCEJIbHE MOJie-
JIFOBAaHHS i3 3aCTOCYBaHHSM METO/y CKiHUEHHHMX eJIeMeHTiB. Po3paXyHKM BHUKOHAHO y mporpamHoMy komiuiekci LS-DYNA (CIIIA)
3 ypaxyBaHHSM (i3nyHOI Ta reoMeTpU4YHOI HeJHIIHOCTI Ta KOHTaKTHOI B3a€MOZil eJeMEeHTIiB KOHCTPyKii. [lociifkeHo dyHKIlio-
HaJIbHY IMPU/IaTHICTh 3a/1i306€TOHHUX KOHCTPYKI[ili 6JI0YHUX 3aXHMCHUX CIIOPY/ 32 yMOB BUOYXOBOro BILIMBY. ClieHapiaMu BUOYX0BOTO
BIUIMBY TIepeibauyeHO TPOTHJIOBUI €KBiBaJIeHT 3apsify 15 KT IIPH BifICTaHAX 0 KOHCTPYKIil 0,55 M Ta 5 M. Pe3yspratamMu po3paxyHKy
BCTaHOBJIEHO, 1110 MaKCHMMaJIbHi 3Ha4eHHs HAJJIMIIKOBOI'O TUCKY cArarwTh 1,16 - 10° xITa ta 1,01 - 10° kIla BigmoBigHO. BcTaHOBIEHO,
10 HAMGIIbLIi HATIPY)KeHHS Ta MepeMill[eHHS JIOKATI3yI0ThCs y By3JIaX CTUKYBaHHS OJIOKIB i IpUIIOBepXHEBUX AIISIHKAX KOHCTPYKILii,
1110 103BOJIMJIO BU3HAYNUTH HAUGIBII ypas3JInBi eJleMeHTH Ta 00T PyHTYBATH HAIIPSIMU YJOCKOHAJICHHST KOHCTPYKTHBHUX pillleHb. BUsBIEHO,
110 3a MPUNHATHUX 3HaYeHb BUOYXOBUX BILJIMBiB KOHCTPYKIil 36epiraioTh QyHKIiOHAJIbHY MPUJATHICTb Ta CTIHKIiCTh, a MOUIKOKEHHS
JIOKaJIi3yI0ThCsl Ha HEBEJIUKUX JiAHKAX | He IPU3BOAATH 10 IIPOrPECYIOUOro PyHHyBaHHSA YKPUTTA. Lle IOSACHIOETHCS IPOCTOPOBOIO PO-
60TO0 KOHCTPYKILii Ta ePepPO3IOAIIOM ZUHAMIYHUX 3yCHJIb MK OKPEMHUMH 6JI0KaMH i I'PYHTOBOIO OCHOBOIO. [[paKTHYHEe 3aCTOCYBaHHS
pe3y/IbTaTiB AOCHIPKeHHS AOI[iIbHE NP OILiHI[i BUOYXOCTiHKOCTi Ta BIPOBA/PKeHHI iH)XK€HEePHUX pillleHb NPU NPOEKTYBaHHI CHOPY/[
LIMBIJIBHOTO 3aXUCTY 3 METOIO IX BJOCKOHAJIEHHS.

Korro4oBi ciroBa: BUOyXOBe HABaHT)KEHHSI, BUOYXOCTIMKICTh, 3aXUCHI YKPUTTS, 3a/1i300€TOHHI KOHCTPYKIIii, HAIpy»KeHo-e(OpMOBaHUI
craH, LS-DYNA.
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PO3POBKA CIIOCOBY ITOBY/IOBU HABJIMXXEHUX PO3TOPTOK I'EJITKOIIIB HA OCHOBI TEOPIi 3SrUHAHHA
IIOBEPXOHB (c. 19-26)

A. B. HecBigomin, C. ®. ITrmumnaka, T. M. Boiina, T. A. Kpecas, O. 0. CaBoricbkuii, O. B. IOpuenko, O. C. CaBueHKo,
C. II. Bopogaii, O. B. 3ayieBcbka, O. O. Haso6ina

y noBepxHi o6epraHHs. [IpsiMi resTikoi[ € HepO3TOPTHUMHM MOBEPXHSIMH, TOMY IUIOCKA 3arOTOBKA /IS IX BUTOTOBJICHHS MOXKe OyTU JIMIIe
Ha6IMDKEHOI0 po3ropTKoI0. Takoio HabIMKEHOI0 PO3TOPTKOIO € IVIOCKE KijbIle, 0OMe)KeHe BHYTPIIIHBOIO i 30BHIIIHBOIO [yTraMH Kisl, pazgiycu
SIKMX € TAOJIMYHUMU JJAaHUMU. PO3Mipy KiJIbIls TIOBUHHI OyTH TaKUMH, 1100 3a6e3MeYNTH MiHIMyM IUIAaCTUYHUX AedopManiil mpu ix ¢hopmy-
BaHHI y BUTOK reJIikoifa.

Jlnsl 3HAXOZKEHHs PO3MIpiB KijIbIls 3aCTOCOBAHO KJIACWYHY TEOPil0 3TMHAHHS HEPO3TOPTHUX ITOBEPXOHB. 3riHO TeopeMM AndepeH-
niasbHOI reoMeTpii BCIKY 'BUHTOBY IIOBEPXHIO MOYKHA 3irHYTH Ha ITOBEPXHIO 00epTaHHs. Take 3rMHAHHS 3/[iiCHIOETHCS] 3SMEHILIEHHSIM KPOKY
TIOBEPXHi /10 HyJIA i Ja€ MOXUTUBICTh HAOYHO CIIOcTepiratu fedopMaliito moBepxHi. OTprMaHy MOBEpXHIO 00epPTaHHS MO)KHA allpOKCHMYBATH
3pizaHUM KoHycoM. TouHa pO3ropTKa 3pi3aHOro KoHyca Oye HaOJIDKEHOI0 PO3TOPTKOI0 BUTKA resikoiga. Taxkwii migxin GasyeTbcs He Ha
eKCIIepUMEeHTAJIbHUX JIaHUX, & Ha TEOPEeTUYHUX IiIX0ax A0 Mpoliecy 3TUHAHHs. B 3aje)KHOCTI Bij TUIy resikoizia moBepxHero 06epTaHHs
MoXKe OyTH KaTeHOiz a60 OJHOIIOPOXKHUHHUM Tinep6o10i o6epTanHs. Lle ae MOXXJIMBICT BUOMPATH TaKi JUTTHKY ITOBEPXHi 06epTaHHS /IS
anpokcUMaliii 3pisaHUM KOHYCOM, Jie BiH HalGibII 1ibHO nmpuidrae fo Hei. Ile BignosigaTiMe MiHIMyMy IJIaCTUYHUX AedopMaliit mpu
¢opmyBaHHI pO3rOpTKU KOHYyCa Y BUTOK TeTiKOI/Ia.

B po6oTi mo6y0BaHO HAGIMDKEHI PO3TOPTKY IS IIPSIMUX 3aKPUTOTO i BiZIKPUTOTO reJiKoi/iB 3 OHAKOBUMY KOHCTPYKTUBHUMU JJAHUMHU:
Kpok roBepxHi H = 100 JiiH. of., paziiyci 06Me)KyBaJIbHUX ITOBEPXHIO IWIIHAPIB 1 = 20 JiiH. of. i R = 60 s1iH. of. OTpuMaHi pe3y/bTaTh MOsSCHIO-
FOTBCSI HOBUM TIiZIXOZIOM /IO 3HAXOZKEHHs HAOIVDKEHNX PO3TOPTOK i3 3aCTOCYBAaHHSIM TeOpii 3rMHAHHS HEPO3TOPTHUX IIOBEPXOHb.

KU1r040Bi cj10Ba: KpoK IIOBEPXHI, IJIOCKe Kijblle, IUTOCKa 3aT0TOBKA, BUTOK LITHEeKa, IPSIMUN resiikoif,.
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BU3SHAYEHHA KOHCTPYKTUBHUX TA TEXHIYHHUX ITAPAMETPIB SMIIIIYBAJIbBHO-JO3YIOYOI'O ATPETATY ITPOITECY
IIPUTOTYBAHHA KOMBIKOPMIB 3 JTUCIIEPTYIOUYMM ITIPUMYCOBUM 3MIIINYBAHHAM (c. 27-35)

Gabil Mammadov, Narmin Abdiyeva, Rasim Saidov, Rovshan Hajiyev, Urfan Taghiyev, Gahira Allahverdiyeva, Natavan Imanova,
Bahruz Aliyev, Aynur Iskenderova

O6’eKTOM JIOCJI/PKEHHS € IIHEKOBUI [103aTop, 110 BUJA€E CyXUil, AucIepropanuit kopM. IIpo6ema, Ky HEOOXiZIHO BUPIlIUTH, MOJIArae
B HACTYITHOMY: ITPY BUKOPUCTAHHI ZI03aTOPiB CKJIa[IHOI KOHCTPYKIIil 3pOCTal0Th TPY/JOBUTPATH Ta MaTepiajibHi BUTpAaTH Ha iX PEMOHT Ta 06-
CJIyTOBYBaHHSI, a TAKOXK 3HIDKYEThCS €()eKTUBHICTb IX BUKOPHUCTAHHSI.



TIpn BUKOpMCTaHHI 3aIIPOITOHOBAHOI MOZIETi MTPUCTPOXO [Tl IPUTOTYBAHHSA CyMillli KOPMIB 3 PO3CiIOBaJIbHOIO CHJIOI0 MOXKHA BU3HAYUTH
TaKi palioHaJbHi KOHCTPYKTHBHI PEXMMU Ta KiHEMATHYHi [TapaMeTpH: LIBUAKICTH 0GepTaHHs IIHEKA 3MIllyBaJbHOI CeKuii w =4...12 ¢,
KiNbKicTh Jtomareii 6...8, IBUAKICTH IToAadi a60 KOMITIOHeHTa KopMy U = 0,005...0,045 m/c.

BuxopucToByroun MozieJib IPUCTPOIO /I IPUTOTYBAHHS KOPMY /10 IIPMMYCOBOTO 3MilllyBaHHSI 3 BAKOPUCTAHHAM Bi/[IIOBiIHAX METO/IiB Ta
BHMIipIOBaHb, 6y/10 BU3HAYEHO TaKi pallioHaIbHi KOHCTPYKTHBHI, MOJJa/IbHi Ta KiHEMaTHUYHi MapaMeTpu: IBU/IKICTh 06epTaHHs LTHEeKa 3MillTy-
BaJIbHOI CeKIil @ = 4-12 ¢™}; KiJIbKiCTh JlonaTeii 6...8 IIT.; NIBUAKICTh Mofa4i a60 KOMIIOHEHTA xopMy v = 0,005...0,045 m/c.

ITpu 33/1aHUX 3HAYEHHSIX ITapaMeTpiB, HeoJHOPigHOCTI a60 OAHOPIAHOCTI KOPMOBOI CyMilll, 3arajJibHa HEOOXi/[HA OTY)KHICTh Bi/{IOBIHO
craHoBMiIa: O = 7...11; 1 = 93...89%; N = 3,5...4,94 kBT. KOHCTPYKTHBHI 0COGIMBOCTI /{03yl0U0ro 3MilllyBaya, TapaMeTpy KOHCTPYKTHBHOTO pe-
JKUMY POOOTH Ta IPAKTUYHI peKOMeHaIl 11[0/j0 BUKOPUCTaHHsI, OOI'PYHTOBAHI B Pe3y/IbTaTi JOCTiZPKEHHSI, MalOTh IIPAKTUYHE 3HAYSHHS JJIsl
KOMOiKOPMOBHX 3aBOJiB.

Pe3yibTaTy Ta ONTMMI30BaHi 3HAYE€HHST, OTPUMMAaHI ITiJl 4ac J03yBaHHA KOPMOBOI CUDOBMHM ITPY IIPUTOTYBaHHI KOHIIEHTPOBAaHUX KOPMO-
BUX CyMillleld, y TOpiBHAHHI 3 1X Ge311epepBHOI0 POGOTOI0 3 TUIMHOM Yacy, MalOTh TeOpeTHYHe 3HAYEHHS /IS ITPeJMeTHUX ITPOrpaM, HayKOBUX
JIOCTI/PKEHD Ta eKCIIepUMEHTaIbHO-KOHCTPYKTOPCHKHMX POGIT 3 IIPUTOTYBaHHs KOPMOBUX CyMillleit.

Krro4oBi c1oBa: KOHCTPYKIIisl, ITHEKOBO-TIETJIEBUIA, IMCIIEPrOBAaHUI KOPM, CUCTEMA, 3MilllyBay-03aTop, ONTHUMIi3allisl, 3MilllyBaHHs.
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BHU3HAYEHHA CTYIIEHA HEPIBHOMIPHOCTI POBOYO0I'O IMKJIY ABUT'YHA BHYTPIIIHBOTO 3rOPAHHA ITPY POBOTI
HA PISHUX BUJAX ITAJIUBA (c. 36-42)

0. C. Murpodanos, A. I0. IIpockypin

O6’eKTOM JIOCITIZPKEHHS € CTYMiHb HEPiBHOMIpHOCTI po604YO0ro IIUKIIy ABUTYHA BHYTPIIIHBOI'O 3TOPSIHHS 3 iCKPOBUM 3aIIa/IIOBAHHSIM IIPU
BHUKOPHCTAHHI pi3HNUX BU/IiB nasnBa. [Ipo6sieMa, 1o BUpinIyBaiacs, IOJIATAE y BifICYTHOCTI KOMILJIEKCHUX €KCIIEPIMEHTaIbHUX JIOCITi/KeHb,
sIKi BPaxXOBYIOTb BIIMB BHJIy NAJIMBA, CKJIa/ly TIAJIMBOIIOBITPSIHOI CyMillll Ta CTaTMCTUYHUX XapaKTEePUCTHK ITapaMeTpiB po6ovoro IUKIy Ha
OCHOBI BEJINKOTO MAaCUBY iHAMKaTOPHUX JiarpaM.

VY po6oTi OTpUMaHO eKCIIEPUMEHTAJIbHI iHJUKATOpHI /JiarpaMy 4acTKOBHX PEXHMIB pPoGOTH JBUTYHA IPH BHUKOPUCTaHHI GEeH3UHY,
TpornaH-6yTaHy Ta CUHTe3-Ta3y 3 BMiCTOM BOZAHIO 43%. BcTaHOBIIEHO, 1110 HOpMasIbHa po60Ta JABUTYHA Ha CHHTe3-Tasi 3a6e3MedyeThcsi Ipu
KoedinieHTi Ha MKy TOBITPs 1,35...1,75. ITiATBEp/KEHO BiATIOBIAHICTS PO3MOALTY MAKCHMAIBHOTO TUCKY 3TOPSTHHS HOPMaJIbHOMY 3aKOHY
3a KputepieM x?. TIokasaHo, 110 HAsIBHICTb BOAHIO B CKJIa/{i CAHTE3-Ta3y 3HAYHO 3HU3MJIA CTYIIIHb HEPIBHOMIPHOCTI pOGOYOI0 LUKILY JBUTYHA
3 ickpoBMM 3amnaTroBaHHAM. IIpH I[bOMY BCTAHOBJIEHO, 10 MiHiMaIbHe 3HAYeHHs CTYIIeHs] HepiBHOMIPHOCTI po6090T0 I[UKJITY CITIOCTEPIiraeThest
B Mexax koedillieHTa HaTMIIKy ToBiTpst 1,05...1,25. Y Mipy 36ijHeHHs cyMillli criocTepiraeThCst IIOCTYIIOBE 3pOCTAHHSI CTYIIEHSI HepiBHOMIp-
HOCTi po6odoro 1ukiIy. I[Ipy JOCATHEHH] o ~ 2 HepiBHOMIPHICTh po60YOro UKLy Ha CHHTe3-rasi JocsArae MiHiMaJbHOTO 3HAUE€HHS HEPiBHO-
MipHOCTi ITpu po6oTi ABUrYHA Ha GeH3uHi 3 a = 0,9...1,0.

Oco6IMBICTIO pe3y/IbTaTiB € TIOEJHAHHSA eKCIIePUMEeHTAIbHOTO MiIX0/ly 3 CTATUCTUYHUM aHaJi30M BeJIMKOI BUGIPKM iHAMKATOPHUX Jlia-
rpam, 1[0 JJ03BOJIUJIO ZOCTOBIPHO OI[iHUTH CTYIIiHb HEPiBHOMIPHOCTI Ta BCTAHOBUTH ONTHUMAJIBHI Jiialta3oHu KoedillieHTa HaJINIIKy MOBITPsT
JUIs pI3HUX MTAJIUB.

OTpUMaHi pe3y/IbTaTH MOXYTh OyTH BUKOPHCTaHi ITPU ONTHMI3allil po6ourX MPOIieCiB ABUTYHIB 3 iCKPOBUM 3alaFOBaHHAM, PO3pOOIi
CHCTEM KepyBaHHs CyMilIOyTBOPEHHSM, a TaKOXX IIPYM BUKOPUCTaHHI aJbTePHATUBHUX IIaJUB, 30KpeMa CUHTEe3-Ta3dy, B yMOBaX YaCTKOBUX
HaBaHTAXXEHb.

KurrouoBi coBa: BosieHb, KoedillieHT Ha/IJIIIKY ITOBITPs, iHMKAaTOpHA Aiarpama, CTyIIiHb HepiBHOMIpPHOCTI pO60Y0ro IUKITY.
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BUABJIEHHS BIUIVBY PEXXUMY KEPOBAHUX KOJIMBAHB PIZTKOI BAHHU HA TEOMETPIIO HAILIABJIEHOTO
BAJIUKA (c. 43-52)

B. O. JIleGexes, C. B. HoBukos, C. A. Jloii, B. B. Ciixtaperko, M. B. MarBieHKO

OG6’eKTOM JIOCJIi/KEHHSI € TeOMETPUYHI PO3MipH BaMKa, OTPUMAHOIO eJIeKTPOJyrOBUM HAIlJIaBJIeHHAM ITABKUM eJleKTpojoM. Tpa-
nuIifine HaIJIaBJIEHHS XapaKTePU3yEThCSI HU3BKOIO MMPOAYKTUBHICTIO Yepe3 3HAYHY KibKiCTh IMPOXOZiB Ta IMOTpeOy MeXaHIiIHOi 06pOOKU
BHCOKUX BaJIMKiB. [VTMOOKe IPOIJIaBJIEHHS 3yMOBJIIOE€ 3HAYHY YacTKy OCHOBHOI'O METaJIy B HAIUIaBJICHOMY IIapi i HEOAHOPiAHICTb XiMid-
HOTO CKJIafly. ICHyIoUi MiAX0AM 10 KepyBaHHS reoMeTpiero Bajuka (iMITyJIbCHO-AYTOBi PeXKMMHU, KOJTMBAHHS €JIEKTPO/A, eJeKTPOMarHiTHe
KepyBaHHS J[yrol0) MalOTh 0OMe)XeHUI BIUIMB Ha IIUPHUHY a00 YCKJIQAHIOIOTh KOHCTPYKIIi0 3BapIOBAIbHOI FOJIOBKHU. Y POGOTi PO3I/ISAAETH-
Cs1 eJIEKTPO/JYTrOBe HAIIJIABJIEHHS 3 KePOBAaHUMH HU3bKOUYACTOTHUMM KOJMBAaHHSIMU BUPOOY 3 PiZIKOIO 3BapIOBAIBHOIO BAHHOIO. YCTaHOBKA
mo6yZj0BaHa Ha PEryJbOBAaHOMY €JIEKTPOIPUBO/i 3 KPOKOBUM ABUTYHOM 3 ITPOTPAMOBAHUM 3a/IaHHAM YaCTOTH Ta aMILTITyAN KOJWBaHb.
I1i mapameTpu pa3oM 3 eHEepreTUYHUMHM ITapaMeTpaMHU i IBU/KICTIO BIVIMBAIOTh Ha F€OMETPUYHI pO3Mipu BaJiMKa Ta MeXaHiuHi BJIAacTU-
BOCTI HaruIaBjeHoro Metasy. lllupuHa, BUCOTa | MTMOMHA IPOIUIABIEHHS BaJIMKA BU3HAUAINCS 32 MaKpOILIihaMy IOIepeuHux nepepizis.
Po3po6s1eHO MaTeMaTUYHy MO/IEIb 3aJIe)KHOCTI TeOMETPUYHUX PO3MipiB BaJMKa Biji MapaMeTpiB HaIlJIaBJIEHHS Ha OCHOBI perpeciifHoro
aHaJIi3y eKcliepUMeHTaIbHUX AaHUX. IIoX1OKM MPOrHO3yBaHHA MIUPUHU Ta BUCOTU He MepeBUIyIoTh 21,7% i 15% BifmoBiAHO, 1110 MiZTBEp-
JOKye 11 IpaKTUYHY PUAATHICTH. BCTaHOBJIEHO, 1[0 KePOBaHi KOJTMBAHHS 30i/IbIIYIOTh IIMPUHY BaJNKa y 1,5-2 pasu Ta 3MEHIIYIOTb HOTO
BHCOTY JI0 6 pa3iB MOPiBHSHO 3 HAIUIaBJIeHHAM 6e3 Bibpariil. [IpUYMHOIO € 1epepo3IIo/i TeIJI0BOI eHepril Ta IIOCUJIEHHS TOPU30HTAIbHUX
TIOTOKIB pO3ILJIaBy. 3MiHA reoMeTpii BaIMKa MiZIBUIIYE IPOLYKTUBHICTh HAIlJIABJIEHHS Ta TOYHICTh KepyBaHHs. MeToJ MpUAaTHU /I BU-
KOPUCTAHHS B aJalITUBHUX 3BapIOBaJIbHUX CUCTEMaX.

KurrouoBi coBa: eIeKTpoJyroBe HallJIaBJeHHs, KepOBaHi KOJIMBaHHsA BUPOOY, PeXKUMU HaIUIaBJIE€HHs, T€OMEeTpisl BaJUKYy, TPOyKTHB-
HiCTb HaIIaBJIEHHS.
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IAEHTU®IKAIIISA BOJHEBOT KPUXKOCTI TA POJII MIKKPUCTAJITYHOI'O KPUXKOI'O PYHHYBAHHSA BIZIMOB
BYPUJIBHUX TPYB API 5DP G105 Y BYPOBUX POBOTAX HA CYIII (c. 53-63)

Sidhi Aribowo, Johny Wahyuadi Soedarsono, Rini Riasuti, Suryadi, Slamet Nurhadi, Warneri, Sopar Mangarapot Simanullang,
Agus Kaban, Raajwa Ayudhia Kamila

OG6’eKTOM ILIBOTO JIOCJIi/KEHHS € BUCOKOMIIHA cTamb API 5DP Gr 105, sika BUKOPHCTOBYBaJIacs Mifl Yac 3aKiHIyBaHHS CBEP/JIOBUH Y KO-
posifiHoMy cepefioBuILi. ¥ 1ilf po6OTi 30cepe/pKeHO yBary Ha KJIF0Y0BUX (DaKTOPax, 10 BIIMBAIOTh Ha ITOLIKO/PKEHHS MaTepiasty, CIpUYUHEH]
CJIilaMy KOB3aHHsI, PO3TATYBAJIbHUM HaBaHTAXKEHHSIM Ta BMiCTOM BOZHIO B 3a0pyAHEHOMY PO3COJIi Ta PivHi /7151 3aKiHUyBaHHS, sIKi He OyIn
PO3IVITHYTI B HONEpeAHIX AOCTiPKeHHAX. Bylo MpoBeAieHO KibKa BUIIPOOYBaHb, BKIIOYAOUYM XiMiuHi, MEXaHiYHi Ta ITOBEpPXHEBi XapakTe-
pucTUKU. BuripoOyBaHHS XiMIiYHOrO CKJIaJly PiIMHU IOKa3ye, 10 po3cis OyB 3a6pygHeHuil rasononioHum H,S Ta cipkoro, 3 HeMUHYYUMU
cTigaMu XJI0puay, 6ikapboHaTy, KapO6oHaTy, 6icynbdizy Ta cynboiny, mo 3ab6e3mnedye akTUBHI IEeHTPHU I Audys3ii aToMiB BOAHIO B CJIifiax
KOB3aHHs. BunpoGyBaHHs CKjIaZly MaTepiajly MifTBEp/Kye, 10 MOMKopKkeHnid MaTepian € API 5DP Gr 105. ITomiTHa KilbKicTh docdopy
30iJIBIIIYE Cerperariito o Me)kax 3epeH Ta I10cIabIrI0e Kore3iitHui MeTaeBUii 38’130K. TBepzicTh Ha piBHi 28°C 32 POKBe/JIOM € HEMHHYYOIO Ta
36i/IbIIIye BPa3/IMBICTh MaTepiasty 0 OKPUXYEHHs, He3BXKAIOYH Ha Te, 1[0 BUITpoOyBaHHS Ha eHeprito [lapri mokasye KepoBaHUI piBeHb, 10
MiATBEP/KYE JIOKAJIbHY KPUXKiCTh. BucoKka MilHICTh Ha po3puB 914 MIIa CBiIYMTL IIPO OKPUXYEHHS, X04a MaTepiajl 3a/IMIIAEThCS IJIACTHY-
HHM, 3 IOMiTHUM BU/IOBKE€HHAM Ha 20%. Y MiKpPOCTPYKTypi criocTepiranacs Mik3epeHHa TPilllHa, a CJIi{i KOB3aHHs CJIy)KaTh KOHI[EHTPATO-
paMu Hanpy)XeHb It TPiluHN. TaKMM YMHOM, MOJKHA 3pOGUTH BUCHOBOK, III0 TIOEJHAHHS HABAHTA)KEHHS Ha PO3TAT, BMICTy ra3omnofiGHOro
BOJIHIO, JIOKQIBHUX CJIi/IiB KOB3aHHS Ta PiZIMHU [T 3aBepIIeHHs OypiHHS Y CBEP/JIOBUHI MOCIA0MIIO MeXi 3epeH i IMOCIy)KUIIO TOYaTKOBOIO
TPIL[UHOIO 3 BHUCOKOIO KOHIIEHTPAILi€l0 aTOMiB BOAHIO. L[s1 po60oTa MOJETIOE aHAI3 MEPUIONPUYUH BUCOKOMIIIHOI CTaJTi IMiJ| Yyac omepariii
3 3aBepIIeHHs CBep/I/IOBUH Ha 6eperoBoMy 06’ €KTi.

KurrouoBi ciroBa: pigyHa I 3aBepliieHHs OypiHHS BUCOKOI IIUIBHOCTI, BOHEBE OKPUXYEHHS, aHAJIi3 PyHHYBaHHS BUCOKOMIITHOI CTasi,
3aBepIleHHs] OypiHHS.
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BU3HAYEHHA AHAJIITUYHOI'O KPUTEPIIO EOEKTUBHOI IIBUKOXITHOCTI IIIITUHAEJIBHOI'O BY3JIA
JJI1 ABTOMATHUYHOT OBPOBKU JJOBI'OMIPHOI 3ATOTOBKH (c. 64-72)

B. I. IlpugansHuii, . E. Cesxe3Hsos, E. JI. Cesxe3Hsos, 0. B. MypaBuHens

OG6’eKTOM [JOCJIiPKEHHS € JOBrOMipHa IIPyTKOBA 3aroTOBKA, 3aKpillJIeHa y MIMHUH/eJILHOMY By3Jli IIPYTKOBOI'O TOKapHOTO aBTOMAaTa
3a CXeMOI0 «3aTUCKHMI IMaTPOH-IIPOMDKHA pajiajbHa onopax». Po3misiHyTa rnpo6seMa 1oB’s3aHa 3 06MeXXeHHSIM e(deKTUBHOI IIBU/KO-
Xi/IHOCTI MIMUH/AEs Yepe3 HaGIMKeHHs po6o4yoi 4acToTh o6epTaHHA JI0 MeplIoi KPUTUYHOI YaCTOTU MOINePeYHUX KOJIUBaHb IIPyTKa.
BifMiHHOIO PHCOIO PE3y/IbTATIB € OAAHHS KPUTUYHOI YaCTOTH 00epTaHHS AK (YHKIIil TPhOX KepOBAaHUX MTapaMeTpiB: fiaMeTpa IIpyTKa,
JIOBXKMHHU PO3PaxXyHKOBOT'O IIPOJIOTY Ta YKOPCTKOCTi MPOMiXKHOI pasiiajibHOI MiITPUMKU NpyTKa. Lle 103BosIsie OTpUMATU iHKeHepHU
KpuTepiit eeKTUBHOI NIBUKOXIJHOCTI MINMUHAEJBHOTO By3Ja IpU 06po61li JOBroMipHOI IPyTKOBOI 3arOTOBKH. IIpaKTUYHO 3HAUYIIi
pe3y/IbTaTH BU3HAYAIOTHCS 0COOIMBOCTSMU IIPUITHATOT MOJIeJi, /ie: II0/laHo 3aTUCKHUI ITaTPOHA SIK eKBiBaJIeHTHe 3allleMJICHHS, PO3IJIs-
HYTO IIPOMDKHY HiATPUMKY SIK )KOPCTKY a60 MPY>KHO-MiAAATINBY pajjiaJbHy OIIOPY Ta BUKOPHUCTAHO 6e3p0o3MipHUIl TapaMeTp BiHOCHOT
sxopeTKocTi p. Lle amo 3mory Bio6pasuTy nepexif Bif GakTHYHO BiZiICyTHBOI MiATPUMKH 0 ifleabHO KOPCTKOI OIIOPHM Ta BCTAHOBUTHU
HeJIiHIfHNH Hacu4YyBaHMI BIJIMB XKOPCTKOCTI MiAATPUMKY Ha KPUTUYHY 4acTOTy. [/ CTajIeBOro CYIiIbHOTO KPYIJIOro IPyTKa OTPUMaHO
KOMIIAKTHY 3aJIEXKHICTh Ayp = Koy - d/L?, ne Ko ~ 1.86 - 10° 06-M/XB. BCTaHOBJIEHO, 1[0 JOBXKWHA MIPOJILOTY MA€ KBaJIpaTUYHUI BIUIMB Ha
KPUTUYHY YacTOTY, AiiaMeTp — JIiHIiHUI, a 36iabIIeHHS OPCTKOCTI ornopy eeKTUBHE JIUILIe 10 30HU HacudeHHs. Ha ocHOBi ozepika-
HUX CHiBBifHOLIEHb MOOYZOBAHO I'PAaHMUYHI 3aJ€KHOCTI e(eKTUBHOI POOGOTH CHUCTeMU 3a Koe(iI[ieHTOM 4acTOTHOTO HaBaHTAXKEHHS.
PesysibTaTyl IpUAATHI JJ1s1 ITOTIepeAHBOI0 BUOOPY MiXKOIIOPHOI BiJiCTaHi, jiaMeTpa IMpyTKa Ta yMOB HOro MiATPHMKH ITiJ] Yac po3poOKH,
MojiepHizanii #f Hasaro/pKeHHs MPYTKOBUX TOKAPHUX aBTOMATIB.

KurrouoBi ciroBa: KpUTHYHA YacTOTa, IOBITOMipHA 3arOTOBKA, TOYiHHS IIPYTKA, IPY>KHO-TAAATINBA OTI0PA, MIBU/KOXiHICT IITTHH/IEIS.
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BHU3HAYEHHA BIIJIMBY TEMIIEPATYPU KAMEPH HA 3TMHAJIBHI BJIACTHUBOCTI ITOJITAMIZY 12, BUTOTOBJIEHOI'O
METO/OM 3D-IPYKY FDM/FFF (c. 73-82)

Mai Tran Phong Nguyen, Thi Hong Nga Pham, Thi My Nu Ho, Duong Le

TemIepaTypHe cepeiloBUILE JPyKapChKOi KAMEPH € BaXUIMBUM (DaKTOPOM y BU3HAYEHH] SIKOCTi Ta MeXaHIYHUX XapaKTePUCTHK HaIliB-
KPUCTAJIIYHUX MOTIMEPIiB, OTPUMAHUX METOJOM MOJIEI0BaHHsI HariaBaeHUM ocampxeHHsaM (FDM/FFF), takux sk mosiamizg 12 (PA12).
TyM He MEeHII, BIUINB TeMIIepaTypy B po6ouiil kamepi Ha XapaKTepUCTUKU 3TMHAHHS JieTayeil 3 PA12 mje He 3po3yMisnii. MeToo I1b0ro
JIOCTIi/IKEHHA € OIliHKa XapaKTepUCTUK 3TuHaHHA PA12, HajpykoBaHoro metogoM FDM/FFF, sik @yHK1ii TemnepaTypu po6ouoi kamepu
Ta pi3HUX YMOB TepMidHOI 06pO6KH. [l ZOCIiPKEHHS BIUINBY TeMIIEPAaTypH COILIA, TEMIIepaTypH JIXKKA Ta TeMIepaTypu po6odoi Ka-
MepH Ha HaIPy>XeHHs 3THHY, CUJIy 3THHY, MOJYJ/Ib IIPYXKHOCTI Ta CIiBBi/[HOIIEHHS CUTHaJI/IIyM OyJI0 BUKOPUCTAHO OPTOTOHAJIBHY KOH-
crpykuito Taguchi L25. Pe3ypTaTul MoKa3aau BiZHOCHO cTabiibHI MexaHiuHI XapaKTepUCTUKH 32 Pi3HUX TepMiYHUX yMOB. Hanpy xeHHSs
3rUHY KoJuBaJocs Bij 49,58 no 53,23 Mlla, cusia 3runy — Big 173,10 no 185,83 H, a moay/b Ipy>kHOCTi — Big 1014,26 1o 1119,49 MIIa.
CraTUCTUYHUI aHaJIi3 IIoKa3aB, 110 TeMIlepaTypa KaMepu GopmyBaHHs Oy/a Hal61IbII BIVIMBOBOIO, aJli HIlJIa TeMIlepaTypa CoIlia, TOAi
SIK TeMIIepaTypa JIbKKa Maja HalfMeHIINH BIUTHB. ONITUMaIbHI yMOBU 06po6KH Oy/Ii OTPMMaHi IpY TeMIlepaTypi coria mpubansHo 280°C,



Temrneparypi Jixkka 60-75°C Ta Temneparypi kamepu popmyBaHHs 65°C. TTokpalleHi XapaKTepUCTUKHI 3TMHAHHA MOXKHA TTOSCHUTU IIOKpa-
IEHUM MDXKIIAPOBUM 3UeTUICHHSIM, HIDKYUMMHU I'pajJiieHTaMU TeMIlepaTypy Ta CTabGlIbHIIION0 TelIonepeaaydelo y Beiit Apykapebkiit kamepi.
Pe3ynbraTy MiIKPECII0I0Th BaXKJIMBY POJIb TEMIIEPATYPH KaMepH Ha KiJIbKOX KPUTUYHMX eTarax APYyKy /i IOKPAlLeHHs CTPYKTYPHOI 1iijiic-
HOCTi Ta MeXaHiYHOI HaJiiTHOCTi KOMITOHeHTiB PA12, HagpykoBaHux MeTogamu FDM/FFF. OTpuMa#i pe3ysbTaT MOXKyTh OyTH 3aCTOCOBaHI
JUISL BUTOTOBJIEHHS Ta ONTUMI3allil iH)KeHepHUX KOMIIOHEHTIiB PA12, BUTOTOBJIEHUX Y KOHTPOJbOBAHUX TEILJIOBUX YMOBaX.

Kurrouogi coBa: 3D-ApyK, MilfHicTh Ha 3r1H, PA12, MOZe/TIOBaHHS METOZIOM HAILTABJICHHS, TEMIIepaTypa KaMepH.

DOI: 10.15587/1729-4061.2026.363632
BU3HAYEHHS 3AKOHOMIPHOCTEM PO3IOLIY HATATY TA PO3BUTKY IIOIIKOIKEHb Y HUTKOBOMY CKPIILIEHHI
KHIKKOBHUX BJIOKIB B YMOBAX iX IIUKJITYHOT'O PO3KPUBAHHAI (c. 83-97)

0. O. IMTaxrox, II. 0. Kupuuok, B. I. OxiiiHuk, /1. I. BapaHoBa

OG’eKTOM JJOCJIi/IKEHHS € Iporiec JopMyBaHHS HaIPy)XXeHO-/1e()OPMOBAHOTIO CTAHy HUTKOBOTO CKPIiIUIEHHST KOPiHIIeBOT YaCTHMHU KHIK-
KOBUX GJIOKIB Mpu X 6aratopa3oBomy BiKpuBaHHi. OCHOBHA yBara IpH/isieHa IIPOCTOPOBill poOOTi HUTKOBOI CTPYKTYPH Ta OCOOJIHMBOCTSIM
PO3IIOAIily HaBaHTa)KeHb Y KOPiHIeBiil 30Hi 6JI0Ka Yepes BiZICyTHICTb y3araJbHEHUX MOJIesIel IIPOCTOPOBOI OpraHizaliii HUTKOBOT'O CKPiIICHHS
BisbiicTh BiJOMUX MiZXOAiB OpieHTOBaHI IepeBaYKHO Ha KyeloBi a6o crpouieHi 3’eAHaHHS. JJOCTiKeHHs BUKOHYBAJINCS HA OCHOBI KOH-
CTPYKTUBHO-MEXaHIYHOTO Ta CKiHU€HHOEJIEMEHTHOTI'O MOZIEJTFOBAHHS HUTKOBOI CTPYKTYPH KOPiHIIEBOTO 3’€THAHHS.

¥V 3anporoHoBaHiil Mozies1i BpaXoBaHO IIPOCTOPOBY TPAEKTOPIiI0 IPOXOPKEHHSI HUTKY, 3MiHy HaIIpSMKY Ta HAaTATY HUTKU B MiCIIsIX Ilepe-
THHY, @ TAKOXX 11 KOHTaKTHY B3a€MOZIIO0 3 IarmepoM. Y po6oTi po3po6IeHO TeOMeTpUYHY, CUJIOBY Ta CKiHUEHHOEJIEMEHTHY MOJIeTi HUTKOBOTO
CKpiIuIeHHs. BcTaHOBJIEHO, 110 PO3IOALT HATATY B3J0BXK TPAEKTOPIi MPOXOKEHHSI HUTKU Ma€ eKCIIOHEHIiaIbHO CIIaJHUN xapaxTep. Ilpu
1IbOMY MaKCUMaJIbHi 3Haue€HHsI HOPMOBAaHOTO KOHTAKTHOTO TUCKY p/pg = 1,0 cIiocTepiratoThcsi B MOBEPXHEBUX CTiOKaX KOPiHIIEBOI YaCTUHU.

IIpoBezieHi po3paxyHKH ITOKA3aJIH, [0 pOOOUMIT iHTepBas HATATY HUTKH B MeXKaX Tyyo = 35-60 yM. of1. 3a6e31euye cTabiibHy poOOTy HUT-
KOBOI CTPYKTypH 6€3 TIOMiTHOTO PO3BUTKY JierpajlalliliHuX mpolieciB y marmepi ¢asbliis. BoHoYac nepeBUIlieHHs TPAHUYHOTO PiBHSA HATATY
Tpaper = 72 YM. OfI. CYTIPOBOJPKYETBCS ITOCTYIIOBMM PO3BUTKOM JIOKaJIbHUX MOMIKO/KEHD y 30HaX OTBOPiB (haspiis. Ilics 1000 [uKIIiB HaBaH-
Ta)KeHHsI TTapaMeTp MONMIKO/PKEHHs D /1 TI0JIieCTEPHUX HUTOK focsiras 0,96, /17151 6aBOBHAHUX — 0,87, a yist noiaMifHux — 0,78. PesynsraTi
MOXKyThb OyTH BHUKOPHCTaHI I ONTHUMi3allil pe)XUMiB (opMyBaHHS IIPOCTOPOBOI CTPYKTYPH HUTKOBO-KJIEHOBOTO 3’€HAHHSI KOPiHI[EBOI
YaCTUHU KHMYKKOBHUX OJIOKIB.

Kurro4uoBi ciroBa: HUTKA, CKPIIlJIEHHs, KOPiHellb, HAaTsT, Halpy>KeHHs, iehopMaliisi, KOHTAKT, IIOIIKO/PKEHHS, JOBIOBIUHICTb, MOJIe/II0BAaHHSL.



