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The object of this study are ways to ensure the speed and repea-
tability of the valve for the release of combustion products from the
thermal-pulse unit, which are the most important parameters that
enable the precision of the finishing treatment with detonating gas
mixtures. The study is aimed at analyzing the process of releasing com-
bustion products in the valve of the proposed design; identification of
factors that affect the speed of its opening; establishing the nature of the
change in gas dynamic parameters in the combustion chamber. Expe-
rimental studies were carried out on a specialized bench simulating the
operation of a valve with pressure measurement in gas cavities and con-
trolling the movement of a movable glass of the valve with an incremen-
tal encoder. Information on the position of the movable cup is obtained
in real time with a decisive ability of 3 microns. The experimental study
showed that an increase in the response rate of the valve of the design
under consideration to the values required for precision thermal pulse
treatment (0.01 s) is possible subject to the use of compressed air. To
study the flow processes of high-temperature gases during the operation
of the controlled outlet valve, partially immersed in water, a numerical
model has been built. A feature of the model is to take into account the
real values of the friction force acting on the moving part of the valve,
due to the introduction of resistance force acting on the movable glass.
The magnitude of this force under the specified initial conditions is
assigned from the condition of ensuring the coincidence between the
estimated opening time of the valve and its average value obtained from
full-scale experiments. For the range of design conditions, based on the
lower limit of the working pressure of the combustion products, the wa-
ter level is determined in the chamber of the thermal pulse equipment,
on which the valve must be partially immersed for safe operation.

Keywords: TEM processing, managed release, numerical model-
ing, digital twin.
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Milling process is a common machining operation that is used in
the manufacturing of complex surfaces. Machining-induced residual
stresses (RS) have a great impact on the performance of machined
components and the surface quality in face milling operations with
parameter cutting. The properties of engineering material as well as
structural components, specifically fatigue life, deformation, impact
resistance, corrosion resistance, and brittle fracture, can all be sig-
nificantly influenced by residual stresses. Accordingly, controlling
the distribution of residual stresses is indeed important to protect
the piece and avoid failure. Most of the previous works inspected the
material properties, tool parameters, or cutting parameters, but few
of them provided the distribution of RS in a direct and singular way.
This work focuses on studying and optimizing the effect of cutting
speed, feed rate, and depth of cut for 6061-T3 aluminum alloy on
the RS of the surface. The optimum values of geometry parame-
ters have been found by using the 1.27 orthogonal array. Analysis
and simulation of RS by using an artificial neural network (ANN)
were carried out to predict the RS behavior due to changing ma-
chining process parameters. Using ANN to predict the behavior of
RS due to changing machining process parameters is presented as
a promising method. The milling process produces more RS at high
cutting speed, roughly intermediate feed rate, and deeper cut, ac-
cording to the results. The best residual stress obtained from ANN is
-135.204 N/mm? at a cutting depth of 5 mm, feed rate of 0.25 mm/rev
and cutting speed of 1,000 rpm. ANN can be considered a powerful
tool for estimating residual stress.

Keywords: face milling, X-ray diffraction (XRD), residual
stress (RS), aluminum alloy (AA 6061-T3), artificial neural net-
work (ANN).
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Wooden bearings, lubricated with water and other low-viscosity
lubricants, have been used for centuries. In steamship engines, tur-
bines of hydroelectric power plants and propellers of submarines, it is
proposed to use wooden hydrostatic bearings, which are guaranteed
to provide liquid friction and have high reliability.

The object of this study is hydrostatic and thermal processes in
sliding supports with wooden hydrostatic bearings. The influence
of the design and operational parameters of a wooden hydrostatic
bearing on its performance was tackled. Theoretical dependences
are given, making it possible to determine the bearing capacity and
temperature increase in the hydrostatic bearing. Quantitative values
of specific pressures on the working surface of the bearing and an
increase in the temperature of the working fluid due to friction and
pumping losses were established.

It was found that the specific pressures of the liquid do not
exceed the tensile strength of the bearing material. The reduction in
load capacity due to an increase in the temperature of the working
fluid was 10.95 %, owing to the small change in the temperature of
the working fluid in hydrostatic bearings. The results of the study
make it possible to establish the permissible boundaries for the
purpose of the design and operational parameters of the hydrostatic
bearing ensuring its operability.

For the effective use of hydrostatic wooden bearings at the listed
facilities, it is necessary to have a system for supplying lubricant to
the bearing under high pressure. The system should include filters
to clean the lubricant from impurities. The theoretical dependences
built allow designers of hydrostatic bearings to use them in practical
calculations.

Keywords: wooden bearing, specific pressure, thermal regime,
bearing capacity, operational parameters.
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The object of this study is a polydisperse mixture of granular
superphosphate. It is emphasized that existing technologies of granu-
lation and processing of granules lead to the formation of dusty frac-
tions of small particles. The content of small fractions in the finished
product should be minimal and, in connection with this problem,
the task is to remove small particles from the mixture. The pur-
pose of the current experimental study is to classify a polydisperse
mixture of granular superphosphate in a pneumatic classifier. The
device includes an inclined perforated shelf with an unloading space
between its end and the wall of the apparatus. It has been experi-
mentally revealed that the maximum efficiency of extraction into
the entrainment of small particles is achieved with a width of the
discharge space equal to 0.5 of the length of the cross-sectional side
of the apparatus; the degree of perforation of the shelf is 5 %; the
angle of inclination of the shelf is 25-30°; the speed of the gas flow
in the free section of the apparatus is 3.7 m/s. It is shown that the
degree of extraction into the entrainment of a small fraction less than
1 mm in size reaches 70-75 %, the content of the small fraction in
the carry-over is 96-98 %, and the large fraction is less than 5 %. By
processing experimental data, an empirical equation was built that
makes it possible to determine the concentration of particles in the
gas stream for individual fractions of the material. It is shown that
due to the implementation of an active aerodynamic weighing mode,
the shelf pneumatic classifier works at specific loads for air flow rate
less than the typical designs of fluidized bed separators. It is noted
that the effective operation of the shelf pneumatic classifier in the
production of granular mineral fertilizers is ensured at a productivity
of no more than 10—12 t/h. With greater productivity, there is a need
to install several devices in the technological line.

Keywords: granular fertilizers, pneumatic classifier, energy con-
sumption, energy efficiency, fine fraction, carryover, energy saving.
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The numerous cases of deformation of technogenic objects in the
transport industry under increasing axial loads and speeds of motion
aggravate the need to solve the problems of early recognition of the na-
ture and causes of deformations of structural elements. The need for this
is due to the fact that destructions and accidents, resulting from defor-
mation processes, cause enormous economic, social and environmental
damage, incomparable with the funds spent on protective measures.



The object of the study in the article is a railway trestle, consisting
of two spans of a ribbed reinforced concrete beam. Determination of the
residual resource in terms of bearing capacity and load-carrying capa-
city of the railway trestle is the main task. The authors have obtained
bending deformations (stresses), frequencies of natural vibrations and
operating modes of structures of railway trestle spans. The damage
degree of the railway overpass spans structures may also be judged by
the deviation of the calculated values of the amplitude-phase-frequen-
cy characteristics (AFFR) from the standard values. The peculiarity
of this research is the fact, that the natural frequencies of railway
overpass vibrations are determined either by «tails» of experimental vi-
brograms (oscillograms) after the load release from the span structure.
During the express-diagnostics of railway overpasses, the relative de-
formations (stresses) of girder spans in the middle of the span, the first
frequency (period) of natural vibrations of girder reinforced concrete
spans of railway overpasses are used as parameters characterizing the
technical condition of the spans. The results of tests and examinations
of overpasses to ensure their safe operation have been given.

Keywords: traffic safety, roadway, bending deformation, natural
frequencies, vibration forms, vibrodiagnostics.
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Roller ginning provides 2-3 times less mechanical damage to
cotton fiber than saw ginning. In recent years, these positive mo-
ments have predetermined attempts to gin medium-fiber cotton on
roller gins. However, the low productivity of roller gins compared to
saw gins does not yet allow for a complete transition to this process.

To design high-efficiency roller gins, it is necessary to deeply study
the mechanics of the basic processes of interaction of raw cotton with
the working organs of the gin. It is necessary to determine the reserves
for improving the efficiency of the process of capturing and tightening
the fiber behind the knife, to investigate the mechanics of the process
of rebounding seeds, and to find new solutions to reduce their damage.

As a result of the research reported here, a mathematical model
of the roller ginning process has been built, which makes it possible
to determine the impact of technological and structural parameters
of the roller gin on the efficiency of the process. This allows for the
reasonable application of a variable periodic friction field between
the knife and working drum.

When studying the kinematics of the interaction of the surface of
the working drum with the knife, dependences were established to ac-
celerate the points of the surface of the working drum before it enters
behind the knife, making it possible to determine the forces acting on
the fiber when it is captured by the micro-irregularities of the drum.



In the study of the process of tightening the fiber with a pair of
working drum-fixed knife, the conditions for ginning the flyer fibers
and the dependence of productivity on the average pressure in the
contact of the knife with the drum were determined. The study of
the influence of the rigid characteristics of the working drum-knife
system on the ginning capacity of a roller gin has made it possible
to reveal new reserves for improving the efficiency of roller ginning.

Keywords: drum surface, tightening force, knife-drum, flyer
fiber, wedge gap.
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A scientific hypothesis has been put forward, according to which
an increase in the efficiency of using a vacuum system of milking
equipment with an upper milk line with mechanical pulsators can be
achieved by predicting its residual resource. As well as with the sub-
sequent planning of maintenance and the identification of patterns
and dependences characterizing these processes.

As a result of experimental studies of changes in the technical
and technological parameters of the vacuum system of milking
equipment with an upper milk line with mechanical pulsators, the
theoretical dependences obtained with their correlation coefficient
r=0.971-0.972 were empirically confirmed. Namely, the magnitude
of the working vacuum, the pulsation rate, the ratio of pulsations,
and the tension force of the nipple rubber, depending on the time
of operation. It was established that after 175 hours of operation of
the milking stationary installation, the value of the working vacuum
decreased by 4 %, the pulsation frequency — 14 %, the ratio of pulsa-
tions — 16 %, and the tension force of nipple rubber — 21 %.



On the basis of the obtained dependences included in the proce-
dure for forecasting the resource of the vacuum system of milk-milk-
ing equipment with an upper milk line with mechanical pulsators,
the software package «Alt viewer 1.0» was developed. It is designed
to display and automatically process the measurement results of the
technical and technological parameters of milking equipment using
the designed Tester of milking machines, v.2.0. The software per-
forms the following main functions: reading the measurement results
from the memory card, decoding them, displaying them in tabular
and graphical forms. As well as the calculation of the parameters of
pulsations and the formation of a report, forecasting the resource
of the nodes of the vacuum system. The program also provides for
the storage of information on the calibration coefficients of pressure
sensors, air flow meter, as well as the frequency of polling sensors
when measuring pulsations and fluctuations of the working vacuum.

Keywords: machine milking, milking equipment, vacuum sys-
tem, pulsation rate, nipple rubber, resource forecasting.
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The object of research is preprint processes for the manufacture
of books with audio accompanying. The analytical and experimental
studies reported here are based on the application of the methodology
for devising a simulation model for calculating the complexity of pre-
print processes in the production of printed books with sound applica-
tions. The basic assumption of the study is that the use of simulation
will contribute to the improvement of calculations of the complexity
of preprint processes for making books with audio accompanying.
This cannot be achieved without analyzing the factors influencing
the convenience of perception of textual and sound information and
establishing the objective function of mutual influence of the text of
the publication and audio. A methodology has been proposed for cal-
culating the complexity of the preprint process of making books with
audio accompanying based on the developed algorithm of the techno-
logical process, mathematical representation of the structural model,
as well as its components. It is shown that the process of creating audio
accompaniment is affected by the content of printed pages, font design
parameters, the selected format of page assembly, and the presence of
illustrations. Based on the obtained expert assessments, a hierarchical
representation of factors influencing the convenience of information
perception is built; the interaction of parameters at different techno-
logical stages is described. The dependence of the complexity of the
process of making books with audio accompanying on the volume
of the book edition in the accounting and publishing sheets, the size
and capacity of the font, as well as the speed of sound recording of
the printed text, has been established. It is determined that with an
increase in font capacity within 200...1000 thousand characters, the
calculated labor intensity increases by 5 % to 20 %. The largest limits
of changes in the complexity of creating an audio accompaniment are
9 %, at the stage of processing graphic information — 50 %.

Keywords: simulation model, complexity of preprint process,
audio accompaniment, font capacity, recording speed.

10.

11.

12.

13.

14.

15.

16.

References

. Tatarinova, L. (2020). Deiaki tendentsiyi rozvytku knyhodruku-

vannia u providnykh krainakh svitu. Knyzhkova palata. Ukrainska
asotsiatsiya vydavtsiv ta knyho rozpovsiudzhuvachiv. Available at:
http://www.upba.org.ua/index.php/uk/zakonodavstvo/knyzhkova-
palata/item/121-deiaki-tendentsii

. Sichevska, O., Senkivskyy, V., Babichev, S., Khamula, O. (2019).

Information Technology of Forming the Quality of Art and Technical
Design of Books. Proceedings of the 1st International Workshop on
Digital Content & Smart Multimedia (DCSMart 2019). Lviv. Avail-
able at: http://ceur-ws.org/Vol-2533 /invited5.pdf

. Have, L, Pedersen, B. S. (2019). The audiobook circuit in digital

publishing: Voicing the silent revolution. New Media & Society,
22 (3), 409-428. doi: https://doi.org/10.1177/1461444819863407

. Shamsi, M., Barbot, N., Lolive, D., Chevelu, J. (2020). Mixing

Synthetic and Recorded Signals for Audio-Book Generation. Lec-
ture Notes in Computer Science, 479-489. doi: https://doi.org/
10.1007,/978-3-030-60276-5_46

. Nazarkevych, M. A, Storozh, O. V., Kliuinyk, I. I. (2015). Osoblyvo-

sti rozroblennia interaktyvnykh elektronnykh knyh. Visnyk Natsio-
nalnoho universytetu «Lvivska politekhnika». Seriya: Informatsiyni
systemy ta merezhi, 832, 332-347. Available at: https://ena.lpnu.ua/
items/bd1f653b-3a23-4278-a1d5-b8aee0fd37f0

. Zheliezniak, S. (2019). Specificity of audiovisual culture in multime-

dia space: sound aspect. Culture and arts in the modern world, 20,
238-248. doi: https://doi.org/10.31866,/2410-1915.20.2019.172449

. Sarasa-Cabezuelo, A. (2020). A Model for Creating Interactive

eBooks for eLearning. Future Internet, 12 (12), 223. doi: https://
doi.org/10.3390,/£i12120223

Paper Books vs eBooks Statistics, Trends and Facts [2022]. Available at:
https://www.tonerbuzz.com/blog/paper-books-vs-ebooks-statistics/

. Steinhaeusser, S. C., Schaper, P, Lugrin, B. (2021). Comparing

a Robotic Storyteller versus Audio Book with Integration of Sound
Effects and Background Music. Companion of the 2021 ACM/
IEEE International Conference on Human-Robot Interaction.
doi: https://doi.org/10.1145/3434074.3447186

Kruse, L. C., Purao, S, Seidel, S. (2022). How Designers Use De-
sign Principles: Design Behaviors and Application Modes. Journal
of the Association for Information Systems, 23 (5), 1235-1270.
doi: https://doi.org/10.17705/1jais.00759

Morais, B. (2011). Books With Soundtracks: The Future of Read-
ing? The Atlantic. Available at: https://www.theatlantic.com/en-
tertainment/archive/2011,/08 /books-with-soundtracks-the-future-
of-reading/244344,/

Sharma, K. (2017). A review on role and benefits of digitalization
in printing industry. International Journal of Information Move-
ment, 2 (IV), 10-15. Available at: http://www.ijim.in/wp-content/
uploads/2017,/08/Vol-2-Issue-1V-10-15-paper-2-Kanchan-Shar-
ma-A-Review-on-Role-and-Benefits-of-Digitalization-in-Printing-
Industry.pdf

Zhenchenko, M. (2020). Technologies for the layout of interactive
electronic editions. Obriyi drukarstva, 1 (8), 42-55. Available at:
https://www.researchgate.net/publication /338719964

Kolesnyk, N. Ye. (2020). Web-dyzain multymediynoi knyhy: teoriya
i praktyka. Zhytomyr: TOV «505», 180. Available at: http://eprints.
zu.edu.ua/31340/1/web_2020.pdf

Durniak, B. V., Babynets, Ye. D. (2011). Sposoby rozshyrennia
modeli vzaiemozviazku mizh parametramy knyzhky ta spozhivacha
informatsiynymy komponentamy. Zbirnyk naukovykh prats Ins-
tytutu problem modeliuvannia v enerhetytsi im. H. Ye. Pukhova
NAN Ukrainy, 59, 29-37. Available at: http://dspace.nbuv.gov.ua/
handle/123456789,/28507

Tusmagambet, B. (2020). Effects of Audiobooks on EFL Lear-
ners’ Reading Development: Focus on Fluency and Motivation.



English Teaching, 75 (2), 41-67. doi: https://doi.org/10.15858/
engtea.75.2.202006.41
17. Pobidash, L., Rozhanska, V., Figol, N. (2018). Market of online books
in Ukraine. Obriyi drukarstva, 1 (6), 160—169. Available at: https://
cla.kpi.ua/bitstream/123456789/34243/1/0D-2018-6_160-169.pdf
18. Khramova-Baranova, E. L., Sikora, Yu. A. (2017). Design of interactive
children’s books and its influence on the development of preschool edu-

cation and culture in Ukraine. Humanitarnyi visnyk, 27 (11), 46—54.
Available at: https://er.chdtu.edu.ua/bitstream/ChSTU /1933 /1 /7 pdf

19. Yefimova, M. P. (2015). Vydavnytstva dytiachoi knyhy v Ukraini: no-
vitni vydavnychi tekhnolohiyi. Teoriya ta praktyka dyzainu, 7, 53—60.

20. Snelling, M. (2021). The Audiobook Market and Its Adaptation to
Cultural Changes. Publishing Research Quarterly, 37 (4), 642—656.
doi: https://doi.org/10.1007/s12109-021-09838-1

21. Bostrom, P, Bjérkqvist, J. (2012). Optimisation-based black-box test-
ing of assertions in Simulink models. TUCS Technical Report No 711.
Available at: https://www.researchgate.net/publication/31595954

22. Slobodan, S., Imre, K., Damjan, S., Nenad, J. (2014). Analysis of tech-
nological process of cutting logs using Ishikawa diagram. Acta Tech-
nica Corviniensis — Bulletin of Engineering; Hunedoara, 7 (4), 93-98.
Available at: https://www.proquest.com/docview/1618069477

23. Kulchytska, Kh. B., Predko, L. S. (2018). Zastosuvannia metodu
analizu ierarkhiy pry vybori proektu v polihrafiyi. Polihrafiya i vy-
davnycha sprava /Printing and publishing, 1 (75), 51-59. Available
at: http://pvs.uad.lviv.ua/static/media/1-75/7.pdf

24. Flesch, R. (1948). A new readability yardstick. Journal of Applied
Psychology, 32 (3), 221-233. doi: https://doi.org/10.1037 /h0057532

25. Hahn, B. H., Valentine, D. T. (2017). Essential MATLAB for Engi-
neers and Scientists. Academic Press. doi: https://doi.org/10.1016/
¢2015-0-02182-7

26. Giannakopoulos, T, Pikrakis, A. (2014). Introduction to Audio
Analysis: A MATLAB® Approach. Academic Press. doi: https://
doi.org/10.1016,/C2012-0-03524-7

DOI: 10.15587/1729-4061.2022.268285
NUMERICAL SOLUTIONS FOR CRACK PROBLEMS
DURING ELASTOMER FORMING (p. 83-90)

Badr Kamoon
Al-Furat Al-Awsat Technical University, Imam Ali Bridge, Najaf, Iraq
ORCID: https://orcid.org/0000-0001-5402-4778

Salam O. Dahi
Al-Furat Al-Awsat Technical University, Imam Ali Bridge, Najaf, Iraq
ORCID: https://orcid.org/0000-0002-2197-5873

Hamzah Kadhim
Al-Furat Al-Awsat Technical University, Imam Ali Bridge, Najaf, Traq
ORCID: https://orcid.org/0000-0002-0493-0921

Generically, thermoset elastomers are often referred to as rubber.
It is characterized by the chemical bonding between polymer chains.
One of the important problems that plague elastomer manufacturing
and rubber parts under service is cracks. Predicting the main factors
affecting crack propagation trajectories during forming and after
curing time is an important challenge. For this purpose, numerical
analysis was implemented by using the commercial ABAQUS/CAE
software package. A three-dimensional model was established to pre-
dict the important factors that affect this process. During the analysis,
the effect of forming velocity and the amount of kinetic energy on
the distortion of rubber material and crack propagation is explored in
detail by using different forming punch velocities. The drop velocity
of the upper insert (punch) on the rubber pad was taken as 10 m/s,
7m/s, and 5m/s, respectively. Consequently, while each forming
velocity will generate different kinetic energy between the interaction
surfaces, the change in crack behavior and the normal stress can be

monitored in different positions. As a result, among these velocities, it
was found that the low forming velocity of the upper insert (punch) is
better than the others in forming rubber where cracks and distortions
were at minimum values. Also, the amount of kinetic energy is low
enough in the case of low speeds and can affect the results significantly.
In addition, it was found that the generated stresses have a significant
impact on the crack development in a specific area, especially near the
fillets and sharp edges. It was concluded that calculating the parame-
ters affecting the crack growth and predicting the crack propagation
trajectories using the finite element method is a significant method for
predicting and solving crack problems before tool fabrication.

Keywords: rubber crack, rubber pad, numerical analysis, elasto-
mer forming, crack propagation, ABAQUS.
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The object of this study is the permissible limits of aging of bus
bodies during operation and the formation of appropriate recommen-
dations to control them based on the conditions of compliance of the
body with passive safety rules.

According to the current method, the new model of the bus is
checked for compliance with passive safety by a destructive method.
However, during operation, the physical and mechanical properties
of the body deteriorate until the moment of non-compliance with
the requirements of passive safety. Therefore, the principles of tech-
nical control of bus bodies under the conditions of passive safety
by non-destructive methods, the implementation of which became
possible during the operation of buses, have been developed. 3 im-
plementation options have been proposed.

In the first variant, visual control is complemented by a measur-
ing tool — an ultrasonic thickness gauge for measuring the thickness
of the frame pipes. This method has not previously been used in the
certification of vehicles.

The second option involves checking the mechanical properties
during repairs on a breaking machine. It is proved that during the
restoration repairs of buses, the endurance limit of the steel elements
of the body frame is reduced by 1.14—3.33 times.

In the third variant, the methodology for modeling and calculat-
ing the stressed-strained state of the body was improved based on the
method of finite elements, taking into account the effects of corro-
sion and fatigue strength of the metal of the frame. When modeling,
the deformation of the body racks exceeded the permissible values
by 1.5-2.0 times. This non-destructive method makes it possible
to check the bus for compliance with passive safety requirements
during operation, which was previously impossible.

The scope of practical application is the introduction of
research results into the real practice of operating buses at the
legislative level.

The results are suitable for monitoring the technical condition
of buses by non-destructive methods during operation.

Keywords: bus operation, bus body, passive safety, non-destruc-
tive testing.
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The design of a product is key for the manufacturing industry
to compete in the current era. Failure to plan a product design
means losing in the market and falling behind competitors. One
way to comprehensively evaluate one design is by analyzing its
complexity. Complexity analyzes not only clear view parameters
such as geometry and process time but also the whole design pa-
rameters, including its production process. This paper develops
a process complexity index of low pressure die casting. A casting
process is one unique process that depends on the melting and
solidification of material in a die. A complexity analysis of low pres-

sure die casting is yet to be done. Three different cylinder heads
fabricated with low pressure die casting were used in the case study
with the product’s types of 3SZ, 1TR, and 2TR. A process com-
plexity analysis is performed based on the LPDC process’s physical
and non physical parameters. The physical parameters are fixtures,
tools, gauges, and machines. The non physical parameters are deter-
mined from the features and specifications of the low pressure die
casting subprocess: setting, filling, solidification, and handling. The
analysis successfully defines the complexity of each product, with
1TR having an index of 7.08, 2TR being 6.93, and 3SZ being 5.14.
This developed complexity index can be utilized for early product
design and cost estimation evaluation.

Keywords: Design analysis, LPDC, process complexity index.
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PO3POBKA EKCIIEPUMEHTAJIbHO-PO3PAXYHKOBOT MOJIEJII BUIIYCKY MPOAYKTIB 3TOPSHHSI MIPU
TEPMOIMITYJIbCHIN OBPOBIII (c. 6-15)

0. B. Tpudonos, O. B. lllunyxs, C. I. Ilnankoscekuii, B. O. lapin

O06’eKTOM OCTIIKEHHST € CToco6n 3a6e3MedeHHsT MBUAKOCTI Ta MOBTOPIOBAHOCTI POOOTH KIIATIAHY BHITYCKY HPOIYKTIB 3TOPAHHST TEPMO-
IMITYJIbCHOT YCTAHOBKH, SIKi € HaliBasKIUBIIIMMU [apaMeTpaMu, 10 3abe3nedyioTh Mperusiiuicts (GininmHoi 06poOKu AETOHYIOYNMU Ta30BHU-
M cymimamu. JlocsipkeHH HallileHe Ha aHauli3 MPOIleCy BUITYCKY IIPOAYKTIB 3TOPSIHHS Y KJIalaHi TPOTIOHOBAHOI KOHCTPYKIL{; BUSIBICHHS
(axTopiB, gKi BIUTMBAIOTH HA MBU/IKICTH OTO BiJIKDUBAHHST; BCTAHOBJIEHHS XapaKTepy 3MiHU Ta30[MHAMIYHIX TTAPAMETPIiB B KaMepi 3TOPSTHH:L.
Peasti3oBaHO eKCIlepUMeHTAIbHI J10CIKEH s Ha ClelialisoBaHoMy cTeH i iMiTalii po6oTH Kiaraty 3 BUMIPIOBAHHSIM THCKY B Ta30BUX OPOXK-
HUHAX Ta KOHTPOJIIO TIePeMillieHHsT PyXOMOTO CTaKaHy KJarany iHKpeMeHTaIbHIM eHKoiepoM. IndopMartist mpo 1mosioskeH s pyXOMOTo CTaKaHy
OTPUMAHA B PEKIMI PEATbHOTO Yacy 3 BUPIIIATBLHOIO 31ATHICTIO 3 MKM. EKCIIEpIMEHTATIbHE TOC/TIIKEHHST TOKA3aJI0, 110 301IbIIEHHS IBUAKOCTI
CIIPAIbOBYBAHHST KJIAIAHY PO3IJISTHYTOI KOHCTPYKIIT /10 BEMYMH, HeOOXIAHUX /Is1 TIPenusiitHol Tepmoimity ibeniit 06pobku (0,01 ¢) Moskimse
3a YMOBHU BHKOPUCTAHHSI CTHCHEHOTO MOBITPst. JL7Is1 OCIIIZKEHHsI TIPOIIECiB Tedii BUCOKOTEMITEPATYPHIUX Ta3iB MPpu poOOTI KIAMaHy KEPOBAHOTO
BHILYCKY, YACTKOBO 3aHYPEHOTO Y BOJLy, PO3PO0JIeHO YUCI0BY MOzeb, OcoOIMBICTIO MOZIEII € ypaxyBaHHs PeaIbHIX 3HAYEHb CUJIM TEPTs, 110 Jiie
Ha PyXOMY 4aCTHHY KJIallaHy, 3a PaXyHOK BBE/IEHHS CHJIN CYTIPOTUBY, 11O /i€ Ha PyXOMHUii cTakaH. Bemmanna i€l cuim npu 3alaHux IMO4aTKOBUX
YMOBAX MPU3HAYAETHCA 3 YMOBH 3a0€311edeHHst 30iry MijK PO3PAXyHKOBIM YacOM BiIKPHBAHHS KJIAMAHY Ta HOTO OCEPEHEHUM 3HAYEHHSIM, OTPH-
MaHIM TIPU HATYPHUX eKcriepriMenTax. [l Miarmas3ony po3paxyHKOBIX YMOB BUXO/STYN 3 HIDKHBOI MeKi poGOYOTO THCKY TIPOAYKTIB 3TOPSTHHS
y KaMepi TepMOIMITYJIbCHOTO OOJIaJIHAHHS BU3HAYEHO PiBEHb BOIM, HA SIKUil KJamaH HeoOXiJHO YaCTKOBO 3aHYPUTH Uisi Ge3rneyHoi poGoTu.

Kmouosi ciosa: TEM 06po0ka, KepoBaHUii BUITYCK, YMCJI0BE MOJIETIOBAHHS, M(POBUIT GIUZHIOK.
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EKCIIEPUMEHTAJIBHE JOCJIJIZGKEHHA I MOJEJIIOBAHHA 3AJIMIIKOBUX HAITPYKEHD ITPY TOPIIEBOMY
®PE3EPYBAHHI Al-6061-T3 3 BUKOPUCTAHHAM HEITPOHHOT MEPEXKI (c. 16-24)

Basma L. Mahdi, Huda H. Dalef, Hiba K. Hussein

ITportec (hpesepyBaHHs € MOMIUPEHOIO OMEPAILEI MEXaHIUHOI 0OPOOKH, IKA BUKOPUCTOBYETHCS TIPU BUTOTOBJICHH] CKJIATHUX MOBEPXOHb.
Basmikosi Hanpyskens (RS), cipuanHeni MexaHigaHoio 06poOKOI0, MAIOTh BEJMKUI BIUIMB Ha XapaKTePUCTUKU 00pOOIIOBAaHUX KOMIIOHEHTIB
Ta SAKICTb IIOBEPXHI IPU TOpIieBOMY (hpe3epyBaHHi 3 NapaMeTPUYHUM Pi3aHHAM. SaJIUIIKOBI HAIIPYKEHHSI MOJKYTh iCTOTHO BIUIMBATU HA BJa-
CTUBOCTI KOHCTPYKIIITHNX MaTepiamiB, a TaKOK KOHCTPYKTHBHIX KOMITOHEHTIB, 30KpeMa BTOMHY ZI0BTOBIYHICTb, iechopMaItiio, y1apoMiliHicThb,
KOpO3iiiHy cTiiikicTb i Kpuxke pyiiHyBars. Bianosiano, aus saxucty Bupo0Oy Ta sanobiratis pyidHyBaHHIO BaKJIUBUHA KOHTPOJIb POHOJLLY
3JIMIIKOBUX HANIPYKEHb. Y OLIBIIOCTI MOMEpeHIX POOIT BUBYAINCS BIACTUBOCTI MATEPially, TapaMeTpu iHCTPyMEeHTY ab0 TapaMeTpH pi3aHHs,
aJie Jiire Jiesiki 3 HUX 3abesnedyBain posnoais RS npsvMum i eananm crioco6om. [lana pobota MpUcBsiYeHa BUBYCHHIO Ta ONTHMI3AIl] BIIIH-
By IIBUIKOCTI, TT0/ia4i Ta rIMGUHY pisaHHs uist amomidieBoro ciiaBy 6061-T3 Ha RS noBepxHi. 3BUKOPUCTAHHAM OPTOTOHAJIBHOI PENIITKU
L27 3naiineni onTuMasbHi 3HAYEHHST TEOMETPHYHIX MTapaMeTpiB. 3a A0ToMOorolo mTy4yHoi Heiiponnoi Mepexxi (IIIHM) npoBeneno anamis ta
MozesoBanig RS g ipornosyBatust noseAinkyu RS mpu 3mini mapamerpis niporiecy Mexaniunoi 06pooku. Bukopucrannsa [ITHM s tpo-
THO3YBaHHS MOBEAIHKYM RS 11pu 3MiHi TapameTpis nporecy 06poOKY IIPECTABAEHO Y AKOCTI MEPCIEKTUBHOTO METOLY. 3TiIHO 3 Pe3yJIbTaTaMu,
B niporteci ppesepyBanisa RS MiBUILYIOTHCS TIPH BUCOKIH MIBUAKOCTI pisaHHst, MPUOIU3HO MPOMIXKHOI MIBUAKOCTI Mozadi i Gl rianbokoMy
pisanni. HaiiBumti 3a/nimkosi HanpyskenHs, otpuMani 3a gornomoroto HTHM, cranosmsats —135,204 H/Mm? npu rmbusi pisanns 5 M, mofadi
0,25 Mm/00 i mBrakocti pizarmsa 1000 06/xs. IITHM MoxHa BBaKaTH MOTYKHUM THCTPYMEHTOM JIJIS OIIHKY 3aJMITKOBUX HAIIPY/KEHb.

Kmouosi cioBa: Topiiese dhpesepyBants, pentreHiBebka mudpaxiiist (XRD), sammmkosi vanpyskennst (RS), amominiesuii crias (AA 6061-T3),
mTydHa HeliponHa mMepexka (IITHM).
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BUSBJIEHHSA BIVIMBY KOHCTPYKTUBHUX I EKCIIJIYATAIIIMHUX TAPAMETPIB JIEPEB’THOTO
TIIPOCTATUYHOTO MIAMINITHUKA HA MOTO TTPAITE3IATHICTD (c. 25-32)

B. I. Hasin

JlepeB’siHi HiIUIUITHUKHY, 1110 3MAIILYIOTHCS BOOO TA IHITUMU MAJTIOB SI3KUMI MaCTUJIBHIME MaTepiajaMiu, 3aCTOCOBYBAJIICS POTSTOM 6a-
raThoX CTOJITh. Y TapOIIaBHUX JABUTYHAX, TYpPOiHAX TiAPOENEKTPOCTAHIIIH | TBUHTAX MiABOAHNUX YOBHIB IIPOMOHYETHCS 3aCTOCYBATH JIepeB’siHi
TiZIpOCTaTUYHI TIITUITHUKY, SIKI TaDAaHTOBAHO 3a6esueqy10Tb piAMHHE TEPT i MaIOTh BUCOKY HAJiiHICTD.

OO0’€KTOM MOCIIIPKEHHS € TiPOCTATHYHI Ta TETUIOBI MPOIECH B OMOPAX KOB3AHHS 3 IEPEB’STHIMI TiPOCTATHYHIMY TiAMTHITHIKAMIL
Bupiurysanach npobjaema BILIMBY KOHCTPYKTHBHUMX Ta eKCIUIyaTalliiiHUX MapaMeTpiB Aepes’stHoro TiApoCTaTHYHOTO MAMUITHIKA Ha HOro
npare3/iaTHicTb. HaBeseHo TeopeTiyHi 3a/e3KHOCTI, 1110 03BOJISIOTh BUHAYATH HECYUY 3/IaTHICTD Ta Mi/BUIEHHS TEMIIEpaTypH y TiapocTa-
TUYHOMY THAIUIHUKY. OTpUMaHO KiJbKICHI 3HAYeHHS TMTOMUX THUCKIB Ha po6OYYy MOBEPXHIO MiANIMITHUKA Ta MiABUIIECHHS TEMIEpaTypu
POOOYOT PiIHI 32 PaXyHOK BTPAT HA TEPTSI T IPOKAUYBAHHSL.

OTpuMano, 1o TUTOMIIT TUCK PiZIITHN He TTePEBUIILYE MeK MIIHOCTI MaTepiay i IMNITHIKA. 3MEeHIIeHHs HecyJoi 3aTHOCTI 32 PaXyHOK
301ubIeHHsT TeMIeparypu pobouoi pimuau cranousio 10,95 %, yepes He3HAUHY 3MiHY TeMIeparypu poO0odOoi PiHY B TiAPOCTATUYHUX I/
MIUMTHIKAX. Pe3yspraTi OC/Ii/UKEHHS I03BOJISIIOTh BCTAHOBIIOBATH JIOMYCTHMI MeXi MPU3HAYEeHHS KOHCTPYKTHUBHUX Ta €KCILTyaTaliiHuX
napaMeTpiB ripOCTaTUYHOrO i/ AMIMITHUKA, 110 3abe3MedyioTh HOTo MpaiesiaTHicTh.



Jlnist epeKTUBHOIO BUKOPUCTAHHS NiZIPOCTATHYHUX JIePEB’THUX THAMUITHUKIB Ha TIlepepaxoBaHuX 00’€KTax HeoOXiIHO MaTh CUCTEMY T10-
Jlaui MacTUJIA B MIIIIUITHKK i1 BACOKUM THCKOM. CHCTeMa MOBMHHA BKIOUATH (DiIBTPU [/ OUMIIEHHST MACTHJIA Bijl IOMIIIOK. Po3pobiieni
TEOPeTUYHI 3aJI€KHOCTI ZI03BOJISAIOTH MTPOEKTYBAJbHUKAM Ti[POCTATUYHUX MiANIMITHIKIB BUKOPUCTOBYBATH iX y MPAaKTHYHUX PO3PAXYHKAX.

KomouyoBi ciioBa: /iepes’siHUiT HIIINITHUK, TUTOMUI THUCK, TEIJIOBUII PEKUM, Hecyda 3/[aTHICTb, eKCILTyaTalliiiHi mapaMmeTpu.
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PO3POBKA ITOJUYHOTO THEBMOKJIACUMIKATOPY JIJIS TOALIY IOJIAUCIEPCHOT CYMIIIII
T'PAHYJIBOBAHOTI'O CYIIEP®OC®ATY (c. 33-42)

M. II. IOxumenko, P. O. Ocrpora, Jozef Bocko

OO6’eKTOM JIOCIIIPKEHH ST € MOJTiMCIIePCHa CYMIlll TpaHyiboBaHoro cymepdocdary. Haromonryerses, 1o icHyoui TeXHOIOTIT TpaHyII0BaH-
Hsl T 11epepoOKHU TPaHyJI TPU3BOATH /10 YTBOPEHHS MUJI0BUX (ppaxitiil ApibHMX yacTHHOK. 3MicT APiGHUX (BPaKIiil y TOTOBOMY MPOLYKTI Mae
OyTH MiHIMAJILHUM i y 3B’3KY 3 1i€I0 MPOOJIEMOI0 CTaBUTHCSI 3aBAaHHA BUAAICHHs IPIOHUX YaCTHHOK i3 cyMilini. MeTolo eKkernepiuMeHTaIbHOTO
JIOCJI/KeHHs € Kiacuikaitist mostizinciepcHol cyMmili rpaHyiboBaHoro cynepgocdary B mHeBMaTndHoMy Kiacudikaropi. AnapaTt MicTHTb
TOXMJIy TIepopoBaHy MOJHUIIO 3 PO3BAHTAKYBAIBLHIM TIPOCTOPOM MizK KiHIIeM i CTiHKOIO amapaty. EkcrieprMenTanbHO BUSBIIEHO, IO MaKCH-
MasibHa e(heKTUBHICTD BUYYEHHS Y BUHECEHHs APIOHUX YaCTHHOK [JOCATAETHCS MIPH IMIUPUHI PO3BAHTAKYBAIBHOTO [TPOCTOPY, 1O AOPIBHIOE
0,5 BijT IOBKUHI CTOPOHN TI€PePIi3y arapary; mpu cTyteHi mepdopartii mosmi 5 %; KyTi Haxwry moni 25—30°; IBUAKOCTI Ta30BOTO TTOTOKY
y BiJbHOMY TIepepisi amapaty 3,7 m/c. [lokasamo, 10 CTyIiHb BUJIyYeHHs Y BUHECEHHs ApiOHOT (pakitii posmipom Memnine 1 MM jpocsrae
7075 %, BumicT apiGHOI dpakiiii y BuHOCI f0piBHIOE 96—98 %, a Bennkoi — menmte 5 %. [LnsaxoM 00pOOKH eKCIIEPUMEHTATBHUX TaHUX OTPH-
MaHO eMITipUYHe PiBHSHHS, IO [03BOJISIE BU3HAYATH KOHIIEHTPAIIII0 YACTHHOK Y TA30BOMY TTOTOIIi OKpeMuX dpakiiiit Matepiaiy. [Tokazamo, o
3a PaXyHOK peaJiisaliii akTHBHOIO aePOJMHAMIYHOTO PEKUMY 3Ba’KyBaHH:, THEBMOKJIACU(DIKATOP MOIMYKK TIPALIOE TIPU ITMTOMUX HABAHTA-
SKEHHSIX 32 BUTPATOIO MOBITPSTHOTO TIOTOKY MEHIINX, Hi’K TUTIOBI KOHCTPYKIIii cernapaTopiB ICEBI03Pi/IKEHOTO Mapy. 3a3HAYAETCS, MO0 edek-
THBHA POGOTA TOJINYHOTO ITHEBMOKJIACU(DIKATOPY Y BUPOGHUIITBI IPAHYIbOBAHIX MiHEPAIbHUX H00PUB 3a0€3MeUy€ETHCS 32 MPOAYKTUBHOCTI
He Oiabine 10—12 1/rox. TTpu 6iabImiii TPOAYKTMBHOCTI BUHUKAE OTPeGA B YCTAHOBII KiJTBKOX alapariB y TEXHOJIOTIHIM JiHil.

KiouoBi ciioBa: rpany iboBati 100prBa, MHEBMOKIACH(DIKATOP, CIIOKUBAHHS €Hepril, eHeproeeKTHBHICTD, ApiOHa (HpaKIlis, BUHECEHHS],
€HEPro30epeKeHHsI.
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PO3POBKA METO/IUKHU BE3MEKU HA IITYYHUX CIOPYJIAX 3AJISHUYHUX JITHIN (c. 43-52)

Assem Akbayeva, Gulzhan Muratbekova, Zhanar Altayeva, Ivan Bondar, Serik Abibullayev, Saule Bekzhanova, Mikhail Kvashnin

Yucnenni Bumaakn 1eOpMyBaHHS TEXHOTEHHNX 00'€KTIB ¥ TPAHCIOPTHII ramy3i IPH 3pOCTAI0YNX OChOBIX HABAHTAKEHHSX Ta TIBUJ-
KOCTSAX PyXy 3arocTpioioTh HEOOXiAHICTh BUPINIEHHS NPOOIeM PaHHLOTO PO3II3HABaHHA XapaKTepy Ta HpuuuH AedopMaliil eeMeHTiB
KOHCTPYKIIii. HeoOXiaHICTh 1b0TO 06YyMOBJIEHA THM, TIO PyHHAILI Ta aBapil, 0 BUHUKAIOTh BHACHIIOK AeopMaIiiiHIX TIPOIeCiB, 3aBIa0Th
BEJIITYE3HUX EKOHOMIYHUX, COIIATBHIX Ta €KOJOTIYHIX 30UTKIB, HECYMICHUX i3 BUTPATAMU KOIITIB HA 3aXUCHI 3aXO/IH.

OO0’eKTOM MOCTIIKEHHST y CTATTI € 3aJi3HIYHA €CTaKa/la, O CKIAMAETHCS 3 ABOX MPOJIBOTIB peGpucToi 3ami306eTorHol Ganky. BusHa-
YeHHS 3aIMIIKOBOTO Pecypcy 3a HECydolo 37aTHICTIO Ta BAHTAXKOIIHOMHICTIO 3aTi3HUYHOI ecTaka/[l € OCHOBHUM 3aBJaHHAM. ABTOpaMn
OTpUMaHi 3ruHasibHi gedopmartii (HAIpyru), 4aCTOTH BJIACHUX KOJUBAHb Ta PEKUMU POOOTH KOHCTPYKIIIN TPOrOHOBUX OY/IOB 3a/li3HUYHUX
ecraka/. IIpo cTymiHb MONTKOPKEHHS TIPOTOHOBUX OY/I0B 3ATIBHUYHOI eCTaKa/[i MOKHA CYIUTH 3 BIIXIJIEHHST PO3PAXYHKOBIX 3HAYEHD aMII-
airyano-dasovacrorhux xapakrepuctuk (ADUX) Bix HopmaruBHuX 3HaYeHb. OCOOMMBICTIO JAHOTO AOCHIIKEHHS € Te, M0 BJIaCHI 4acTOTH
KOJIMBaHb 3a/i3HIYHOI €CTaKaJl BU3HAYAIOThCA a00 3a «XBOCTAMU» €KCIIEPUMEHTATbHUX BiOporpam (OCIMIOrpam) Iics 3HATTS HaBaHTa-
JKEHHsI 3 TPOroHoBoi OyoBu. IIpu ekcrpec-tiarHoCTUIl 3ai3HUYHIX MIJISIXOTIPOBO/AIB SIK TTapaMeTPH, IO XapaKTepU3yIoTh TeXHIYHUH cTaH,
BUKOPHUCTOBYIOTh BifiHOCHI siepopmartii (Hanpyru) GaliKoBUX MPOJIBOTIB Y CEPEANHI TIPOJIBOTY, TIepIry 4acToTy (Iepioj) BIACHUX KOJUBAaHb
6aTKOBIX 3ai300€TOHHIX MPOIHOTIB 3AMTIBHIYHNX NUISIXOTMPOBO/IB. i3 posboTie. HaBeerno pesysisratt BUIPoGyBaib Ta OTJISI/IB MIISIXO-
MPOBOJIIB JJIst 3abe3TedeH s iX 6e3MeYHol eKCITyaraitii.

KiiouoBi cioBa: Gesnexa pyxy, I0POKHE TIOJOTHO, 3THHAIbHA Jeopmartist, BiacHi yactoTu, (hopMu Bibpaitii, BibpoiaraocTuka.
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TEOPETHYHE OBIPYHTYBAHHS YMOB 3AXOILIEHHS BOJIOKOH POBOYMM BAPABAHOM 3A HIJK ¥ BAIKOBUX
IKUHAX (c. 53-61)

Fazil Veliev

Basmune mknHyBaHHs 3a0e31euye B 2—3 pasu MEHIIE MEXaHIYHNX MOMIKOIKEHb GABOBHSIHOTO BOJIOKHA, HisK TmsiibHe. 1[I mosutnsHi
MOMEHTH BU3HAYIIIN OCTAHHIMI POKaMU CIIPOO [UKIHYBATH | CEPENHbOBOTIOKHIICTY OaBOBHY Ha BAMMYHUX [KIHAX. OHAK HU3bKA TIPOIYK-
TUBHICTb BAJIMUHUX JPKUHIB Y IIOPIBHAHHI 3 MMJISIBHUMU He /I03BOJISIE IIOKU 1110 TIOBHICTIO IepeiiTu Ha Ieil rmporec.

Jljist CTBOPEHHST BATIMYHUX JUKUHIB BUCOKOT e(heKTUBHOCTI HEOOXiTHO IIMOOKO BUBYUTH MEXaHiKy OCHOBHUX TPOIIECIB B3acMOlii 6aBOB-
HU-CUPIIO 3 po60UNMU OpraHamu [KiHY. HeoOXiHO BU3HAYUTU Pe3ePBH MiABUIIEHHS e(eKTHUBHOCTI TIPOIECY 3aXOIJIEHHS Ta 3aTSTYBaHHS
BOJIOKHA 3a HIK, JOCTIZINTH MEXaHIKY IIPOIECY Bi00I0 HACIHHS Ta 3HANTH HOBI PillIeHHS TSI SHIKEHHST IX YIITKO/PKEHOCTI.

B pesyJibrari mpoBeieHnX A0CIIIKEHD PO3POOIEHO MATEMATHYHY MOJE/b MPOIECY BATMYHOTO JUKUHYBAHHS, SIK [03BOJISIE BUSHAYUTH
BILIUB TEXHOJIOTIYHUX Ta KOHCTPYKTUBHUX MAPAMETPIB BAJMYHOTO JUKUHY Ha e(heKTUBHICTH 11poiiecy. Lle 103B0Jst€ 06rPYHTOBAHO 3aCTOCOBY-
BaTH 3MiHHe nepioanyne (HpUKILiiiHe mose Misk HokeM i pobounM GapabaHoM.

TIpu BuBYEHHI KiHeMATHKN B3aeMOZIl noBepxHi pobodyoro GapabaHa 3 HOKEM OTPUMAHI 3aJeKHOCTI Il IPUCKOPEHHST TOYOK IIOBEPXHI
po6Gouoro Gapabana mepeji 3aX0A0M 3a HiX, 10 03BOJAIOTh BUSHAYUTH CHJIN, SIKi AIIOTh HA BOJOKHO NPH HOTO 3aXOIJICHHI MiKPOHEPiBHOC-
Tamu Gapabana.



[Ipu mocifKeHHi mpolecy 3aTAryBaHHs BOJOKHA Tapoio pobounii Gapabar-HepyXOMUil HisK BU3HAYEHO YMOBH /DKUHYBAHHS BOJOKOH
JIETYUKU Ta 3aJI€KHICTh TPOAYKTUBHOCTI Bijl CEPEAHBOTO THCKY B KOHTAKTI HOKa 3 OapabaHoM. BUBYEHHS BIUIMBY JKOPCTKUX XapaKTEPUCTUK
cucremu pobounii GapabaH-HiK Ha JUKWHYIOYY 31aTHICTh BAJMYHOTO JUKMHY J03BOJIMJIO PO3KPUTH HOBI Pe3epBH IiABHINEHHS eheKTUBHOCTI
BAJINYHOTO JIPKUHYBAHHS.

Kro4oBi ciioBa: mosepxust Gapabama, 3yCUILTS 3aTATYBaHHS, Hik-0apabaH, BOJTOKHO JIETYYKH, KIMHOBUI 3a30P.
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MIJIBUIIEHHS EHEPTOE®EKTUBHOCTI TA 3ABE3IIEUYEHHS ITPOIIECY CTABLII3AIIIL BAKYYMHOIO PESKUMY
IPH EKCILIYATAILII IOiJIbHOTO OBJIAJTHAHHA (c. 62-69)

E. B. Auies, A. II. Hauiit, A. II. Iaxiii, B. M. Kics, A. B. Jleskin, 1. M. Kotko, I. B. Jleuenxo, M. 1. llIkypko, C. B. Csucesko,
B. B. CeBactbsiHOB

BucynyTo HayKoBy rinoTesy, 3TiIHO 3 SIKOI i IBUIIEHHST e(DeKTUBHOCTI BAKOPUCTAHHS BAKYYMHOI CHCTEMU JOIILHOTO YCTATKYBAaHHS i3 BepX-
HIM MOJIOKOIIPOBO/IOM i3 MEXaHIYHIMHU I1yJIbCATOPAMU MOJKe OyTH JOCATHYTO HUISIXOM IIPOTHO3YBAHHsI Ti 3a/IMIIKOBOTO pecypey. A Takosxk 3 10-
JATTBIIM TIJTAHYBAHHSIM TEXHIYHOTO 0OCTYyTOBYBAHHS Ta BUSIBJIEHHS 3aKOHOMIPHOCTEH 1 3aJIeKHOCTEH, 110 XapaKTepH3yIoTh 3a3HaYeH] POIECH.

B pesysbrarti npoBe/ieHHSI €KCIIePUMEHTATbHUX JOCII/IKEHb 3MiHM TEXHIKO-TEXHOJIOTTYHUX IapaMeTpiB BaKyyMHOI CUCTEMM MOJIOY-
HO-ZIOITBHOTO OOJTATHAHHS 13 BEPXHIM MOJIOKOTIPOBO/IOM i3 MEXAHIYHIMI IIyJIbCATOPAMI EMITIPUYHO MiATBEP/KEHI OTPUMaHi TeOpeTHdHi
3aJIeKHOCTI 3 Koeditientom ix kopessiii 7=0,971-0,972. A came: Besimunamu poGOYOro BaKyyMy, YacTOTH ITyJIbCAlliid, CIIiBBIAHOIIEHHS TAKTIB
IyJIbCAIii i CHUIM HATATY AIKOBOI IyMU B 3aJIe3KHOCTI Bijl yacy exciutyararii. Beranosieno, 1o micis 175 roj. exciutyatattii 1oinbHoi cTario-
HAPHOI YCTAHOBKH BeJINYMHA POOGOYOTO BAKYyMY 3MEHIIIIACh Ha 4 %, acToTa mysbcariii — 14 %, CriBBiAHONIEH S TaKTiB TyJIbcartiii — 16 %,
cHIa Hatary aifikoBoi rymu — 21 %.

Ha ocnoBi oTpuManux 3ajesKHOCTEH, 1O yBIHIIM 0 METOANKNA HMPOTHO3YBAHHS Pecypcy BaKyyMHOI CHCTEMH MOJIOYHO-/0iIBHOTO
obsla/iHaHHs i3 BEPXHIM MOJIOKOIPOBOAOM i3 MEXaHIYHUMM IyJIbcaTopamMiu, po3pobieno nporpamuunii maker «Alt viewer 1.0». Bin npusna-
YeHUH JIUIs BiIOOPAKEHHS Ta aBTOMATHYHOI OOPOOKU Pe3yJIbraTiB BUMIPIOBaHb TEXHIKO-TEXHOJOTTYHUX MapaMeTpiB JA0IIbHOTO 00JIaiHaAHHS
3a JI0TOMOTOI0 po3pobieroro Tectepa AoLTbHUX yeTaHOBOK V. 2.0. TIporpaMa BUKOHY€E HACTYMHI OCHOBHI (DYHKIIT: 34MTYBaHHS Pe3yJIbraTiB
BUMIDIOBaHHsI 3 KapTu mam’siTi, iX IeKOAyBaHHs, BitoOpaKeHHs B TabIMuHOMY Ta rpadivyHOMY BUTISAAL. A TaKOK OOUKMCIICHHS TIapaMEeTPiB
myJIbcarliii Ta popMyBaHHs 3BiTY, TPOrHO3YBAHHST PECYPCY BY3JiB BakyyMHOi cuctemu. [Iporpama Takosk nepeabadae 3depiranust indopmartii
po Kamb6pyBaibHi KoedillieHTH CeHCOPIB TUCKY, BUTPATOMIpa MOBITPS, a TAKOK PO YaCTOTY ONMUTYBAHHS CEHCOPIB TPU BUMIPIOBAHHI 11yJIb-
cartiii Ta urykryaiiii pobouoro Bakyymy.

Kir04oBi cioBa: MariiHHe JI0iHHS, MOJIOYHO-IOLTbHE 06JIaIHAHHS, BAKYyMHA CHCTEMA, YaCTOTa Ty IbCallil, IHKOBa T'yMa, TPOrHO3YBaH-
He pecypcy.
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PO3POBKA IMITAIIAHOI MOJEJI PO3PAXYHKY TPYIOMICTKOCTI JOJAPYKAPCBKOTO ITPOIECY
BUTOTOBJIEHHA KHUT 3 AYIIOCYIIPOBOJOM (c. 70-82)

T. B. Topoga, 0.0. Ilamox, 5. B. 3openko, B. I. Ouxiitnuk

OO6’€KTOM JIOCII/IFKEHHST € JI0APYKAPCHKI MTPOIeCH BUTOTOBJIEHHSI KHUT 3 ayIiocypoBooM. [IpoBeeHi aHamiTiaHi Ta eKcriepuMeHTaIbHi
JOCJTIJIKEHHST TPYHTYIOThCSI Ha 3aCTOCYBaHHI METOIMKK PO3POOJIEHHST IMITaIliiiHOl MOJIe/Ti PO3PAaXYHKY TPYAOMICTKOCTI TOAPYKAPCHKUX TPO-
11eciB BUTOTOBJICHHS /IPYKOBAHUX KHUT 31 3BYKOBUMU ojatkaMu. OCHOBHE MPUILYIIEHHS JIOCJIi/UKEHHS MOJIATa€ B TOMY, 110 BUKOPHCTAHHS
IMITaIIITHOTO MOJIETIOBAHHS CIPUSATHME YIOCKOHAJIEHHIO PO3PaXyHKIB TPYAOMICTKOCTI 0/IPYKAPCHKUX IIPOIECiB BUTOTOBJICHHS KHUT 3 ay/li-
ocynpoBoIoM. 11poro HEMOKIIMBO AOCATHYTH Ge3 aHami3y (aKTOPiB BIUIMBY Ha 3PYYHICTh CIPUIHATTS TEKCTOBOI it 3ByKOBOI iHdopMaril Ta
BCTAHOBJIEHHS 1iJ1bOBOI (DYHKIIIi B3Aa€MOBIIJIMBY TEKCTY BUJIAHHS Ta ay/iOCYIIPOBO/LY. 3AIIPOIOHOBAHO METO/IMKY PO3PAXYHKY TPYAOMICTKOCTI
JOAPYKAPCHKOTO TIPOIECY BUTOTOBJIEHHST KHUT 3 aylIOCYIIPOBOIOM Ha OCHOBI PO3POOJIEHOTO aITOPHTMY TEXHOJIOTIYHOTO TIPOIIECY, MATEMATHY-
HOTO [IPe/ICTaBJIeHHs CTPYKTYPHOI Mo/iesii Ta ii KomroHeHTiB. [lokazaHo, 1110 Ha mpolec CTBOPeHHS ay/lioCyIIPOBO/LY BIIMBAE MICTKICTb JAPYKO-
BaHUX CTOPIHOK, TapameTpu mpuhToBoro ohopmieHHst, 0Opanuii (hopMart CTOPIHOK CKJIIaHHs, HasiBHICTH inoctpariil. Ha ocHOBI BusHauennx
€KCIIePTHHX OIIHOK T0OYI0BaHO iepapXiuHe TpeicTaBaeHts (HaKTOPiB BIUIMBY Ha 3pY4HICTH CHPUAHATTS iH(OpMAIlil, ONMcaHo B3aEMOII0
HapaMeTpiB Ha PiI3HUX TEXHOJIOTIYHUX eTanax. BcTaHoBIeHO 3a/1e:KHOCTI TPYAOMICTKOCTI IIPOIiecy BUTOTOBJIEHHS KHUT 3 ay/[i0CyTIPOBOIOM BiJ|
006CsITy KHIDKKOBOTO BHIAHHSI B OOJIIKOBO-BUAABHIYNX apKYIITaX, KErJst Ta MiCTKOCTI MPHTY, MIBUIKOCTI 3BYKO3AINCY APYKOBAHOTO TEKCTY.
BusnaueHo, 1m0 3i 36iibiensssM mictkocti mpudry y mexax 200...1000 Tuc. 3HakiB, po3paxoBaHa TPYIOMICTKICTb 3pocTa€ Bia 5 % 10 20 %.
306isbIyBasIbHI MEKi 3MiH TPYAOMICTKOCTI CTBOPEHHST ay/Ii0CYTIPOBO/LY CKJIAIAI0Th 9 %, etary 06pobku rpadiunoi indopmartii 50 %.

KimouoBi cioBa: imitariiiina Mo/ieJib, TPYAOMICTKICTD OIPYKAPCHKOTO MPOIECY, AYAI0CYIIPOBI/L, MiCTKICTb IPU(TY, HIBUAKICTb 3BYKO3AIIUCY.
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YU CEJIDbHI PIINEHH ITPOBJEM YTBOPEHHSI TPIIUH ITPY1 ®OPMYBAHHI EJIACTOMEPY (c. 83-90)

Badr Kamoon, Salam O. Dahi, Hamzah Kadhim

TepmopeakTuBHI eslacTOMEpPH 4acTO HA3WBAIOTh KayIyKOM. BiH XapakTepusyeTbcs XIMIUHUM 3B’SI3KOM Mi’K HOJIMEPHUMHU JIAHIIIOTaMHU.
OpHi€lo 3 icTOTHUX TIPOOJIEM, 3 IKUMU CTHKAIOTHCST BUPOOHUKH €TaCTOMEPIB Ta eKCILIyaToBaHi JeTalli 3 KayuyKy, € yTBOPEHHs Tpini. Bak-
JIUBUM 3aB/IaHHSIM € IIPOTHO3YBAHHS OCHOBHUX (haKTOPIB, 110 BIVIMBAIOTH HA TPAEKTOPII MONIMPEHHs TPIlUH 1Ti/] yac (hopMyBaHHS Ta Iicsst
sarBepinus. s miei Metn GyJ10 MPOBEIEHO YMCEMbHUIT aHAI3 3 BUKOPUCTAHHIM KoMepItiiiHoro nporpamuoro nakety ABAQUS/CAE. s
[IPOTHO3YBAHHS BaXKJIUBUX (DaKTOPIB, 110 BIUIMBAIOTH HA I€il mporiec, GyJa CTBOPEHA TPUBUMIPHA MOJIE/b. AHAI3 JeTA/IbHO BUBYAE BILIUB
MIBUKOCTI (hOPMYBAHHS Ta KITBKOCTI KIHETHYHOI eHeprii Ha AedopMaIiiio KayayKoBOTO MaTepiary Ta HOMMUPEHHs TPINIH 32 I0TTOMOTOIO Pi3-
HUX IIBUAKOCTEN mtamiyBanus. [1IBuaKicTh maginmst BepXHboi BCTaBKu (ITyaHcoHa) Ha T'YMOBY MPOKJIAKY npuitasaTa pisnoo 10 m/c, 7 m/c



Ta 5 M/c BianosigHo. OTKe, y TON Yac sk KOKHA MBU/KICT (hOPMYBAHHS TEHEPYBATUME Pi3HY KiHETHYHY €HEPTit0 MiK TOBEPXHSIMU B3aEMO-
Jii, 3MiHY MOBEIHKU TPIIMH i HOPMaJIbHE HATIPY)KEHHS MOKHA BIJICTEKYBATH B PI3HUX TTOJOKEHHX. B pesysisrari GyJI0 BUSBIIEHO, 110 Cepejt
JAHUX NIBUIKOCTEN KPAaIIolo € HU3bKa MIBUAKICTH (JOPMyBaHHS BEPXHbOI BCTaBKU (IyaHcoHa) MpH (GopMyBaHHI KayuyyKy 3 MiHiMaJTbHUMU
3HAUEHHAMU TPimuH i redopmartiit. Kpim Toro, KibKicTb KiHeTH4YHOI eHeprii JOCUTH HeBeINKa Y Pa3i HU3bKUX HIBUIKOCTEN i MOXKE CYTTEBO
BIUIMHYTH Ha pe3yJsTaTi. TakoK BCTAHOBJIECHO, 1110 CTBOPIOBAHI HAITPYKEHHST MAIOTh 3HAYHUIN BILJIMB HA PO3BUTOK TPIlIMH Y MeBHii 06JacTi,
0COOJIMBO TMOGIN3Y 3a0KPYIJIEHD | TOCTPUX KPOMOK. 3pOGJIEHO BUCHOBOK, 1[0 PO3PAXYHOK MapaMeTpiB, M0 BIUIMBAIOTH HA PICT TPIlUH, Ta
MIPOTHO3YBAHHS TPAEKTOPIIT TIOMMPEHHS TPIIUH 32 TOMOMOTOK METO/TY KIHIIEBHX €JIEMEHTIB € BaKJIMBUM CIIOCOOOM MTPOTHO3YBAHHS Ta BUPI-
TIeHHsT TIPOOJIEM YTBOPEHHSI TPIIIIH /10 BUTOTOBJIEHHS iHCTPYMEHTY.

KmouoBi cioBa: TpilluHK B Kay4dyKy, 'yMOBa HPOKJIA/IKa, YNCeAbHUIT aHai3, popMyBaHHs esacToMepy, nommpenns Tpimuns, ABAQUS.
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PO3POBKA TEXHOJIOTTYHUX 3ACAJI TEXHIYHOTO KOHTPOJIIO ABTOBYCHHIX KY3O0BIB ITIJl YAC EKCILIVATAIIIT
3 YMOB MACUBHOI BE3IIEKH (c. 91-100)

II. I1. Py6an, JI. B. Kpaiinuk, I. 5. Py6Gau, M. I. Ipy6ean, P. B. [ly:kuii, A. C. BaGapura

OG6’ €T HOCTIIZKEH S — JOIYCTUMI MesKi CTapiHHsI Ky30BiB aBTOOYCIB i/l yac ekcryarailii tTa popMyBaHHs BIAIOBIHUX PeKOMEH ALl
JUIsE IX KOHTPOJIIO 3 YMOB BiIIIOBI[HOCTI Ky30Ba IIPaBUJIaM TTaCHBHOI GE31EKH.

3a iCHYI0UMM METOIOM HOBa MOJIE]Ib aBTOOYCa MepeBipsAEThCs Ha BIANOBIAHICT MackuBHiil Gearenti pyiHiBHIM MeTo0M. AJie Mij yac exc-
yararii (isnKo-MeXaHiYHi BAACTHBOCTI Ky30Ba HOTIPHIYIOTHCS [0 MOMEHTY HEBIAIOBIAHOCTI BUMOTaM nacuBHOi Gesex. Tomy po3pobiieHo
3acajiv TEXHIYHOTO KOHTPOJIIO Ky30BiB aBTOOYCIB 3 YMOB ITaCHBHOT Ge3IeKN HEPYITHIBHUMI METOaM1, Peasizallis AKIX cTaJa MOKINBOIO il
yac excruryaraifii aBrobyciB. 3anponoHoBaHo 3 BapiaHTu peatizartii.

TTpu niepiiomMy BapiaHTi Bi3yaJbHMH KOHTPOJIb AOMOBHIOETHCS 3acO60M BUMIPIOBAHHST — YJILTPA3BYKOBUM TOBIIMHOMIPOM JIJIsi BUMIPIO-
BaHHsI TOBIIMHY TPYO Kapkacy. Takuil MeToj paHilie He 3aCTOCOBYBABCs TP cepTUdiKaIlii aBTOTPAHCIIOPTY.

Jlpyruii BapianT nepenbavae nepesipKy MEXaHIiuHUX BAACTUBOCTEH i/l 9ac BiIHOBIIOBAIBHIX PEMOHTIB Ha PO3PUBHIN MammHi. [[oBe1eHo,
110 TTi/T Yac BiZIHOBJIIOBAIBHIX PEMOHTIB aBTOOYCIB Meska BUTPUBAJIOCTI CTAJIEBHX eJIEMEHTIB KapKacy Ky3oBa 3MeHInyeTbest B 1,14-3,33 pasu.

TIpu TpeThOMY BapiaHTi BIOCKOHATIEHO METOAUKY MOJIETIOBAHHS Ta PO3PAXYHKY HANPYKEHO-1eOPMOBAHOTO CTaHy Ky30Ba Ha 6a3i MeTo-
NIy CKIHYeHHUX eJIEMEeHTIB BpaxXyBaHHsIM BIJIUBY KOPO3ii i BTOMHOI MinHOCTI MeTary Kapkacy. [Ipn monemoBanni gedopmartis cTifiok Kysosa
nepeBuIyBaga Aonyctumi snadenns B 1,5-2,0 pasu. Takuii HepyilHIBHUIT METO/L JI03BOJISIE MEPEBIPATH aBTOOYC Ha BiAIIOBIAHICTH BUMOTaM
MACUBHOI OE3MEKH TTi/I Yac eKCIIyarartil, 1o patime 6yJI0 HeMOKIUBUM.

Cdepa npakTHIHOTO BUKOPHCTAHHSI — BIIPOBAJIKEHHSI PE3YIBTATIB IOCTI/PKEHD B PEATbHY MPAKTHKY €KCIUIyaTallii aBTo6yCiB Ha 3aKOHO-
JIaBYOMY PiBHi.

OTpuMani pe3yasTaTi MAXOASATD [JIs KOHTPOJIIO TeXHIYHOTO CTaHy aBTOOYCIB HepYHHIBHUMHI METOIAMHU i/l 4ac eKCIIyaTarii.

KiouoBi cioBa: ekciuryaraitist aBTo0yciB, Ky30B aBT0o0yCa, MacUBHA Oe3IieKa, HePYHHIBHUIT KOHTPOIIb.
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PO3POBKA IIOKA3HUKA CKJIAIHOCTI IIPOIECY JIMTTA Il HU3bKHUM TUCKOM JIJII PAHHLOT OITHKU
KOHCTPYKIIIi BUPOBY (c. 101-108)

Hendri Dwi Saptioratri Budiono, Dian Nurdian, Mohammad Akita Indianto, Henky Suskito Nugroho

Jlu3aiiH POIYKTY € KIIOYOBUM MOMEHTOM JJIsi BUDOOHUYOI Tasry3i JiJist TOro 106 KOHKYPYBATH Y HUHIIIHIO eroxy. HeBMiHHS MiaHyBaTu
JM3aiiH TPOAYKTY O3HAYAE MPOTPAII HaJl PUHKOM 1 BiCTaBaHHS Bil KOHKypeHTiB. OfnH i3 croco6iB BCeOIYHOT OIIHKYM OTHOTO MPOEKTY —
anasis itoro ckiaznocti. CKIagHicTh aHali3ye sSIK MapaMeTpu YiTKOro ysBJEHHS, Taki sIK reoMeTpis i yac oOpoOKH, a il mapameTpu BCiei
KOHCTPYKIIii, BKJIIOYAK0UHU IPOLEC 1l BUPOOGHUITBA. Y I[iii CTaTTi PO3POOIEHO 1HAEKC CKIAHOCTI TIPOIECY JIUTTS i/ HUSbKUM TUCKOM. IIporec
JINTTST — 1€ YHIKAJIBHUIA ITpoIiec, SKU 3a/e’KUTh Bi/l TIITaBIE€HHS Ta 3aTBEPAiHHSA MaTepiany y ¢opmi. AHATI3 CKIATHOCTI TUTTS 1M HUI3bKUM
TUCKOM I1le HAJIEKUTh 3pOOUTH. Y TeMaTUYHOMY JOC/IIZKEHHI BUKOPUCTOBYBAIKMCA TPU Pi3Hi TOJOBKY IIUJIIHAPIB, BUTOTOBJICHI METOIOM JIUT-
TS 11171 HU3BKNUM THCKOM, 3 THaMu mpoaykTi 3SZ, 1TR ta 2TR. Anauia ckiaiHOCTI 1poliecy BUKOHYETbCS Ha OCHOBI (hiznuHuX Ta Hedismy-
nux napametpis mporecy JIITHT. /lo disnunux napamerpiB BiIHOCATLCS TPUCTPOI, IHCTPYMEHTH, AaTUunky i Manrman. Hedismuni mapameTpu
BU3HAYAIOTHCS OCOONMBOCTAMU Ta crerupikalissMi MiAMPOIeCy JUTTS il HU3bKUM TUCKOM: CXOILTIOBAHHS, 3allOBHEHHsI, 3aTBEP/IHHSI Ta
00po6Ka. AHaJI3 yCIiNIHO BU3HAYAE CKIaHICTh KOsKHOrO poaykTy: 1 TR Mae inzexce 7,08, 2TR — 6,93, 3SZ — 5,14. Ileii pospobiiennii inaekc
CKJIQ/{HOCTI MOKHA BUKOPHCTOBYBATH /Ui PAHHBOTO IIPOEKTYBAHHS IIPOJIYKTY Ta OL[iHKU BapTOCTI.

Kumouosi cioBa: npoextrnit anasnis, JIINHT, ingexc ckraanocTi mporecy.



