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Vehicles that use the principle of dynamic ground effect
principle are innovative vehicles that have prospects for use as
high-speed unmanned vehicles. It is known that when an aircraft
moves near the ground, the phenomenon of increasing lift occurs,
which allows for contactless movement at high speeds. Howev-
er, the effectiveness of this ground effect depends on the airfoil
shape. The object of this study is the aerodynamic processes that
occur during the movement of an unmanned aerial vehicle near
the ground. The influence of the effect of approaching the ground
on the aerodynamic characteristics of four airfoil of different
shapes has been considered: Clark YH-12, NACA-M6, USA-35B,
TsAGI-721, which are used in subsonic high-speed aircraft, includ-
ing unmanned aerial vehicles. The aim of the work is to evaluate
the performance of these aerodynamic airfoils in near-surface op-
eration and to determine the most promising shape for use in small
unmanned WIGs. CFD modeling methods were used as a research
tool. The pressure and velocity fields around the wing airfoils were
determined and the influence of the distance to the ground and the
angle of attack on the aerodynamic characteristics was established.
It was found that the best aerodynamic quality for all airfoils is
achieved at angles of attack of 4—6°. It is not recommended to use
airfoils with angles of attack close to 0° as the ground may have
a negative effect on lift. The USA-35B airfoil demonstrated the
greatest increase in aerodynamic quality when approaching the
surface, with a maximum increase of 67 %. This makes it possible
to recommend USA-35B as small unmanned aerial vehicles with
a dynamic ground effect principle.
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This study focuses on the processes occurring within the cool-
ing channels of a liquid rocket engine chamber. It is important to
note that, from a design-stage efficiency prediction perspective,
the cooling system is the most critical part of the engine chamber.
This is because it cannot be tested without costly and labor-inten-
sive fire tests. Therefore, mathematical models of heat transfer and
fluid dynamics must describe accurately all processes taking place
in the chamber.

The study emphasizes accounting for the change in the density
of the propellant component within the cooling channels. To verify
the importance of this issue, an analysis was conducted on the
changing parameters of the propellant components in the cooling
channels of an engine. The assessment revealed that even when using
high-boiling propellant components and moderate heating in the
cooling channels, density changes can exceed 25 %.

This paper presents the results of developing a model for the
flow of propellant in the cooling channels of a liquid rocket engine
chamber, taking density changes into account. The model builds
on a cooling channel model previously developed by the authors.
An equation that accounts for density variations was derived using
established principles of fluid mechanics.

Using the developed mathematical model, test calculations were

performed, and the simulation results were compared with and with-

out considering density changes. Furthermore, a comparison was

conducted with calculated data available in the literature on heat

transfer in the RD107 engine chamber, revealing an error margin of
no more than 1.5 %.

The resulting mathematical model may be recommended for use in

the design of new rocket engine chambers with regenerative cooling.

Keywords: liquid propellant rocket engine, mathematical model

of cooling channels, propellant density variation.
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This research is to develop a wired control system into a wireless
control system on a laboratory scale mini excavator. First step is to
review the development of the drive system and control system on
previous excavator models, change the pneumatic drive system to
electro-pneumatic, changing the control system from wired control
to wireless control using Bluetooth and Internet of Things (IoT) sys-
tem. The excavator with scale 1:14 is driven by a pneumatic system.
The movement of the actuator is controlled using a wired remote, so
that the working area is still limited to a certain area. The pneumatic
control system on previous excavators was developed into an elec-
tro-pneumatic control system. Electro-pneumatic control system by
replacing the 5/2-way directional valve with a 5/3-way double sole-
noid directional valve. With this valve, the movement of the excavator
arms can be adjusted according to the operator’s wishes. The wired
control system was developed into a wires control system including
the Bluetooth system and the Internet of Things (IoT). Important
components in these two control systems are Arduino Mega 2560,
WEMOS D1 R32, 16 channel relay, and HC05 module. The excavator
model with the development of a new control system has unchanged
dimensions from the previous model. The excavator arms still use
the previous excavator arms as well as the traveler with the same
undercarriage. Only the body housing the control system is adapted
to the new component layout area. Testing the wireless remote system
is at a distance of around 30 meters, while the IoT remote system at
a distance of around 1.5 km. The movement of each step is easier to
regulate because it uses a 5/3-way directional valve. The time used for
each step is also less than previous excavator models.

Keywords: heavy equipment, wireless control, excavator model,
pneumatic valve, microcontroller.
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The object of this study is experimental equipment in the form
of a soil bin intended for scientific and educational investigation of
rotary tools.

The task solved was to clarify the specificity of rotary tools
operation and to design a small-sized soil bin taking into account
this specificity. The data collected during experimental research
and theoretical analysis confirmed the determining influence of the
kinematic parameter on the indicators of interaction between the
rotary tool and soil.

As a result of the research, a concept was proposed and a soil
mini channel was designed, which makes it possible to investigate
the process mechanics and to perform graphic modeling.

The result relates to the fact that the mediator of motion trans-
mission during the experiments was a ground trough, and the drive
belt is rearranged in engagement with pulleys of different diameters.
This provides a different ratio of linear movement of the trough and
rotation of the working body.

The peculiarity of the design is the combination of variable
movable troughs and graphic screens with a stationary position of
the rotor. The design provides simplicity and visibility of the assign-
ment of different values of the kinematic parameter.

A special feature is the modularity of the structure. This
makes it possible to conduct research with variable troughs with
different soil composition and immediately acquire a graphic
interpretation of the kinematic mode on the screen. This im-
plementation of the soil mini bin simplifies the observation and
recording of the result of interaction between the rotor and model
environment.

The field of practical use is scientific research in the area of
agricultural engineering. The data obtained can be used to improve
existing tools. The research process is part of the educational process
at the agricultural university.

Keywords: soil bin, rotary implement, kinematic parameter, tra-
jectory, soil-tool interaction, tillage.
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The object of this study is the condition of side rocks in a coal
rock massif with preparatory workings. The task solved was to en-
sure the stability of preparatory workings to improve the safety of
miners’ activities.

The bearing capacity of protective structures in the preparatory
mining workings along the length of the excavation section in a coal
mine was comparatively assessed.

The operational condition of the roll-back stretch, when using
a protective technique that involves coal pillars, is provided for at their
relative deformation €<0.25 and relative volume change 8V<0.1.
At a distance of />50 m behind the cleaning pit, at €>0.6-0.8, there
is a decrease in the load-bearing capacity of coal pillars and the de-
struction of the roof. The loss of cross-sectional area of the roll-back
stretch is 50 %. Under such conditions, the level of a roof collapse
threat is approaching a critical state. When using rolling bundles
made of wooden sleepers at €>0.21 and 8V>0.16, conditions are
created around the preparatory workings at which the integrity of
the roof is ensured through the gradual sealing of protective struc-
tures. At a distance />60 m, the increase in lateral rock displace-
ments reaches the minimum values AU=10 mm, and the loss of the
cross-sectional area of the roll-back stretch is 30 %.

The kind of functional dependence between the length / (m) of
the roll-back stretch with different protection techniques and the
relative change in the volume dV of protective structures was expe-
rimentally determined. Such a dependence makes it possible to assess
the bearing capacity of protective structures along the length of the
excavation area in the zone of active influence of mountain pressure
behind the cleaning pit.

The operational condition of roll-back stretches when using coal
pillars is ensured within the limits of their deformation resource,
which limits the use of this protection technique. To ensure the sta-
bility of preparatory workings, it is advisable to use rolled bundles
made of wooden sleepers. After their compaction, the movement of
side rocks is limited in the worked-out space of the excavation site.

Keywords: roll-back stretch, protective structures, bearing ca-
pacity, displacement of lateral rocks, excavation site.
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The object of this study is the technological operations of prima-
ry hemp stalk processing, factors that intensify the retting process,
and stalk crushing.

The task addressed was the identification of technical and tech-
nological solutions that would enable intensification of the produc-
tion processes for hemp retting.

Based on the research results, it was established that placing
the flattened stems in natural and polypropylene bags, compared
to cellophane bags, accelerates the preparation time of retted stalks
in a vertical position by 1.19 times, and in a horizontal position
by 1.38 times. The retting time for horizontally placed crushed stalks
with weekly moistening twice a week is 2.16 times shorter than for
uncrushed ones.

It was determined that the process of crushing pre-prepared and
cured stalks, whether in a vertical or horizontal position, allows for
a significant reduction in retting period by 2.14 times, and for freshly
cut stalks — by 1.27 times.

The intensity of the reflected light flux changed in the case of
reaching the retting phase for unflattened stems with their vertical
placement from the initial 32.0 lux to 18.0 lux. In flattened stems un-
der the conditions of their vertical placement — from 50.7 to 16.3 lux,
respectively. In the case of horizontally placed crushed stalks, the
light intensity at the retting phase was 20.3 lux.

The lowest fiber breaking load value of 5.0 daN was established
for the retted stalks obtained from freshly cut flattened stems in
a vertical position, as well as in non-flattened stems in the verti-
cal (7.0 daN) and horizontal (3.5 daN) positions.

Keywords: industrial hemp, harvesting technologies, retting,
preparation time, fiber quality.
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The subject of this study is the needle thread take-up mecha-
nisms (NTTM) of modern chain stitch sewing machines of clas-
ses 400 and 600. The principal issue with these mechanisms is the
complexity of their adjustment because of the large number of
adjustable parameters and the need for clear recommendations for
proper setup, which negatively affects their performance.

The research involved analyzing the impact of NTTM’s kinema-
tic parameters and various thread path configurations in machines.



The study revealed new patterns that allow for more precise thread

take-up regulation, enabling better synchronization of the actual
thread take-up with the required amount, thereby improving stitch
quality and increasing sewing process productivity. Accurate thread
take-up adjustment prevents excessive or insufficient thread tension,
a common issue when sewing materials with variable thickness or
stitch length.

The results can be used to adjust sewing machines and automate
the tuning of technological processes by changing the adjustment
parameters with variations in technological parameters. This is par-
ticularly important in producing 3D textile structures for reinforcing
composite molds, where adjusting for average material thickness
can cause thread tension issues when the current thickness changes.
The practical application of these results will ensure stable sewing
quality based on stitch parameters, which is relevant for automating
machine settings and working with materials of varying thicknesses.
The proposed recommendations will improve the manufacturing
process and increase equipment efficiency.

Keywords: sewing machine, chain stitch, thread take-up, thread
take-up function, adjustment parameters.
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The object of this study is the technological process of broach-
ing cartridge cases through a radius die on a mandrel. The work
is aimed at solving the actual scientific and technical task of
improving the technological process of broaching on a mandrel
through a die in the manufacture of cartridge-case type forgings,
which provides an increase in the stability of broaching dies. The
finite element method (FEM) was used to simulate the processes
of broaching cartridge cases through the die. As a result, a rational
geometry of the radius die has been established. Recommendations
for designing new die structures have been devised, which involve
determining the rational radius of rounding of the working part of
the die. The established recommendations have been verified by
experimental studies. The broaching of cartridge cases through
a die with a working radius surface should be carried out at relative
radius R/d=3.0. In this case, stress intensity decreased by 7...17 %,
average compressive stresses decreased by 8..15 %, and normal
pressure decreased by 10...15 % compared to smaller rounding radii.
The resulting force on the working surface of the die decreased by
40...55 %, and the radial component of this force decreased by 50 %.
It was found that the working surface of the die is heated to a tem-
perature of 750...850 °C, but the rounding radius R/d=3.0 provides
areduction in the volume of this zone by 1.5...1.9 times. The resulting
relative rounding radius of the die was tested under industrial con-
ditions, which confirmed that the broaching force for this radius is
lower by 15...20 %, and the stability of such a die increased by 20 %.
It is recommended to use radius dies for broaching high cartridge
cases. The results could also be applied at enterprises during the
production of dual-purpose parts.

Keywords: cartridge case, broaching, die, rounding radius, wear,
mandrel, stability, broach force, hollow workpiece, FEM.
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The object of this study is plastic cards for various purposes,
which are a multilayer structure. The main factors affecting the
wear of cards are environmental influences, storage and use con-
ditions, and equipment for reading our personalized information.
During the operation of plastic cards, the most common defects are
peeling of the top protective layer and violation of the integrity of
the card structure. An increase in the frequency of such operational
defects may be caused at the production stage by the peculiarities of
a die-cutting process.

The subject of the study is to determine the optimal techno-
logical parameters for laser processing of plastic cards in order to
improve their quality characteristics, in particular, wear resistance.
The process of card wear was simulated by exposure to chemical and
mechanical factors. The study was conducted using a standard proce-
dure. The new methodology includes a combination of classical tests:
a combination of chemical and dynamic effects and the introduction
of a washing test.

To solve the existing problem, it was proposed to improve the
technological process by introducing laser edge processing of plastic
cards after die-cutting. A set of experimental studies on resistance
to transverse, longitudinal bending and twisting revealed that the
wear resistance of cards after laser edge treatment increased by 12 %
compared to untreated cards. It was established that for cards made
of polyvinylidene chloride, processing with a CO, laser with a power
of 25.5 W and a diameter of the laser beam of 1.5 mm is the most
rational. It has been confirmed that this laser processing technique
makes it possible to strengthen the chemical bonds between the
layers of the body of a plastic card.

Keywords: plastic card, wear of plastic card, multilayer struc-
ture, modes of laser processing, polyvinyl chloride.
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The paper is dedicated to the research and development of
a magnetic activator for the prevention of scale formation in elec-
tric water heaters, which is a pressing problem in regions with hard
water, typical for Central Kazakhstan. During the operation of
water heaters, salt deposits on heating elements lead to increased
energy consumption and reduced efficiency. The developed activa-
tor uses powerful neodymium magnets that change the structure
of the hardness salts in the water, preventing their deposition in
the form of scale. Research has shown that the use of a magnetic
activator can reduce water hardness by 15-20 %, resulting in a sig-
nificant reduction in scale formation. In particular, under normal
operating conditions, the thickness of the scale layer can reach
2—4 mm, but with the use of the magnetic activator this indicator
is reduced to less than 1 mm. Descaling the heating elements not
only extends the life of the water heater, but also reduces ener-
gy costs. Energy consumption is reduced by 10-15 %, as water
heaters with less scale work more efficiently without requiring
additional energy for heating. The paper also discusses the design
features of the magnetic activator, the principles of its operation
and the results of laboratory and field tests. Economic analysis has
shown that the installation of the magnetic activator pays for it-
self within 1-2 years due to the reduction in limescale and energy
costs. This makes it an attractive solution for private households
as well as for industrial companies that use water heaters in their
production process, as the proposed magnetic activator is an effec-
tive solution for protecting water heaters from the negative effects
of hard water.

Keywords: magnetic field, aragonite, water, scale, magnetic
activator, neodymium magnets, efficiency.
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OBIPYHTYBAHHS BUBOPY AEPOJIMHAMIYHOTI'O ITIPO®LIIO KPUJIA BE3IIJIOTHOTO JIITAJIbHOTO AITAPATY 3
JANHAMIYHUM IMIPUHIUIIOM IIATPUMKHN HA/T IOBEPXHEIO (c. 6-13)

A. 0. [Ipeyc, O. B. KpaBeup

Anapary, 110 BUKOPUCTOBYIOTh TIPUHIUIT IUHAMIUHOI TATPUMKY Ha/[ IOBEPXHEIO, € IHHOBAI[IHUMU TPAHCTIOPTHUME 3ac00aMHU, sIKi Ma-
10T TIEPCIIEKTUBY BUKOPUCTAHHSI SIK BHCOKOIIBU/KICHI 6e3mioTHI cyaHa. BizoMo, 1o i 9ac pyXy JTaabHOTO anapary modJinsy MoBepXHi
Mag€ MicIie sSBHIIe 3POCTAHHS THANOMHOI CUJIH, 110 03BOJISIE 3a0e31ednTi OE3KOHTAKTHUIT PYX HA BUCOKUX HMIBUIKOCTSIX. BTiM, IPOLYKTHB-
HICTB 1IbOTO e(DEKTY BILIMBY TIOBEPXHI 3AI€KUTH Bifl (HOPMU aepoAMHAMITHOTO TPo(diio Kpuita. O’ €KTOM TOC/IIZKEHHS € aepONHAMIUHI TIPO-
1IeCH, 1110 MAIOTh MicIie Iij[ Yac pyxy 6es3niJoTHOTO JiTaJbHOro anapary nobJausy onopHol HoBepxHi. Po3risHyTo BIUINB eeKTy HabIMKeHHs
JI0 TIOBEPXHI HAa aePOAMHAMIUHI XapaKTEPUCTUKI YOTUPBOX MPodiis kpuia pisroi reomerpii: Clark YH-12, NACA-M6, USA-35B, ITATT-721,
110 BUKOPHMCTOBYIOTHCS Y JI03BYKOBI# MIBUAKICHI aBiallii, y T.4. 6e3nisoTHiil asiariii. B po6oTi BUKOHAHO OIIHKY TIPOLYKTUBHOCTI IIMX aepo-
JAMHAMIYHKX TIPOGIIiB B yMOBaX eKCIIyaraiii no6m3y MOBEPXHi i BUBHAYEHHS HAWIEPCIIEKTUBHINIO! (hOPMU /Il BUKOPUCTAHHS B MaJIO-
rabapurnux Gesnisornux WIG-anaparax. SIk incrpyment gocaipkents sukopuctano Metroan CFD-mogemoBannst. OTPUMAHO MO TUCKY
Ta IMBUIKOCTEH HaBKOJIO MPodiliB Kpujia Ta BU3HAYEHO BIUIMB BiJICTaHi 10 TOBEPXHI 1 KyTa aTaK! Ha aepoMHAMIYHi XapakTepucTuku. Bera-
HOBJIEHO, 1110 HAlIKpaIlla aepoiMHAMIYHA SIKICTb /7T BCiX MPOGIIiB 0csATaeThest Ha KyTax aTaku 4—6°. He pekoMeH/1yeThCsi BHKOPHCTOBYBATH
npodisi 3a KyTiB aTaku 6;M3bKUX 10 0°, OCKIIBKI MOKIMBUN HEraTHBHUIN BIUIVB TTOBEPXHI Ha migidomMuy cuiry. HailGinbine migsuienns aepo-
JIMHAMIYHOI IKOCTI IMiJ1 yac HaOJIMKEHHS 10 OBEPXHI 1posieMoHCcTpyBas npodias USA-35B, Makcumaibhe 361IbIIEHHS 151 IIHOTO MPodiis
ckaano 67 %. le nosossie pekomenmysatn USA-35B BUKOPHCTAHHS B SIKOCTI [JIST MATOPO3MIPHUX Oe3ITIOTHIX JITATbHIUX ATTApaTiB 3 AMHA-
MIYHUM IPUHIIUIIOM ITiITPUMKH HaJl OIIOPHOIO IOBEPXHEIO.

Kiouogi cioBa: aepopunamivauil npodisb, ekpanuuii epexrt, CFD — moznesoBans, 6esmisorauii WIG-amnapat, aepoguHaMiuHa SIKiCThb.
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PO3POBKA MATEMATUYHOI MOJIEJII TPAKTY OXOJIO/IXKEHHS KAMEPUY PIIMUHHOTO PAKETHOTO JIBUTYHA
3 YPAXYBAHHAM 3MIHU I'YCTUHU OXOJOIKYBAYA (c. 14-20)

B. B. Cmocapes, B. JI. Byyapcokuii

OG’€KTOM 11bOTO JIOCII/IKEHHS € TIPOLECH, 110 BiOYBAIOTLCS B KAHAJIAX OXOJIO/KEHHSI KaMepH PIANHHOIO PaKeTHOro ABUryHa. Bakiuso
PO3YMITH, 110 3 TOUKHU 30Py IIPOTHO3YBAHH: e(heKTUBHOCTI Ha eTalli IIPOEKTYBAHHS, CHCTeMa OXOJIOJKEHHS € HalBiTIOBIIATBHIIIO0 YaCTHHOIO
KaMepu JIBUTYHA, 110 TI0B’SI3aH0 3 HEMOK/IMBICTIO 11 1IepeBipKu (Ge3 MpOBEeJICHH s A0POrUX 1 TPYAOMICTKUX BOTHEBUX BUIPoOyBatb. ToMy mMaTe-
MaTHYHI MOJIETI Terronepe/iadi ta TipoAnHAMIKI OBUHHI sIKOMOTA JIeTaIbHIIIIe OMMCYBATH BCI IPOIECH, 0 BiZIOYBAIOTHCS B KaMepi ABUTYHA.

V uiii poboti yBara 3ocepe/ykeHa Ha BpaxyBaHHI 3MiHM I'yCTHHH KOMIIOHEHTA MaJdBa B TPAKTI OXOJOKeHHs. [ MiaTBepIKeHHs
aKTyaJbHOCTI PO3IIISTHYTOI 3a1aui OyB MPOBEACHNI aHAII3 3MIHM TTapaMeTPiB KOMIIOHEHTIB MaJIMBA B TPAKTI OXOJIOKEHHS JBUTYHA. 3a pe-
3yJIBTATAMHU OTIIHKY OYJI0 BISIBJIEHO, 110 HABITH TIPU BUKOPHCTAHHI BUCOKOKUTISTYMX KOMITOHEHTIB MTATNBA Ta TTOMIPHUX MirPiBax B TPAKTax
OXOJIOJKEHHST 3MiHA TYCTUHI MOJKe TIepeBUILyBaTu 25 %.

VY po6oTi HaBejeHi pe3ysbrati po3poOKK MOE Tedii KOMIIOHEHTa [TaJBa B OXOJIO/KYBAIbHOMY TPAKTI KaMEPU PiIMHHOTO PAKETHOTO
JIBUTYHA 3 YPaXyBaHHAM 3MiHU TYCTUHU PiauHu Ha 6asi paniie po3pobieHoi aBTopaMit MOJIEJ OXOJIOKYBAIBHOTO TPaKTy. JlJIst 1(OTO, CIIH-
PAIOYNCh Ha BifIOMI 3aKOHI MEXAHIKHU Pi/IHI Ta rasy, 6yJI0 BUBE/ICHO PIBHSHHS /IS BDAXyBAHHS 3MiHI IYCTHHIL.

3 3acTocyBaHHIAM PO3POOGJIECHOI MaTEMAaTHYHOI MOJIE TIPOBEIEHI TeCTOBI PO3paxyHKH, Mic/as 4oro OyJu 3icTaBjeHi pes3yJsTaTH Moje-
JIIOBAHHS 3 ypaXyBaHHsAM i Ge3 ypaxyBaHHs 3MiHu rycturu. [ami 6ysi0 1POBEIEHO MOPIBHAHHS 3 HASIBHUMU B JITEPATYPi PO3PAXYHKOBUMU
JaHUMU IO/I0 TeTionepeavi B kamepi apuryna P/1107 i Busmaderio, mo moxu6ka ie mepesuirye 1.5 %.

TakuM YMHOM, OTPUMAHA MaTeMaTUYHA MOJIENb MOKe OYTU PEKOMEH/IOBAHA 10 BUKOPUCTAHHS [IPH IPOEKTYBAHHI HOBUX KaMep PAKETHIX
JIBUTYHIB 3 TPOTOYHUM OXOJIO/PKEHHSIM.

KiiouoBi ciioBa: piHnmii pakeTHU ABUTYH, MATeMATHYHA MOJIENb TPAKTY OXOJIO/DKEHHS, 3MiHa TYCTHHHU TTANBa.
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PO3POBKA PYXY EKCKABATOPA 3 BE3/IPOTOBUM KEPYBAHHSIM 3A JIOIIOMOTOIO BLUETOOTH TA IHTEPHETY
PEYEIA (IP) (c. 21-30)

Nazaruddin, Feblil Huda, Herisiswanto, Efi Afrizal, Fajar Bayulesmana

Ile mocmipKeHHst CpsIMOBaHe Ha MepepobKy IPOTOBOI CUCTEMU KePYBaHHs B O€37[POTOBY CUCTEMY KePYBAHHS MiHi-eKCKaBaTOPOM J1abo-
paTtopHoro Macuitaly. [lepumm KpOKOM € Meperyisi/i PO3BUTKY CUCTEMU MPUBOJLY Ta CHCTEME KePyBaHHs HA TIOMEPEHIX MOIENSAX €KCKABATO-
piB, 3aMiHa MTHEBMATUYHOI CHCTEMNU MTPUBO/LY Ha €JT€KTPOITHEBMATHYHY, 3MiHA CHCTEMH KEPYBAHHS 3 IPOBOOBOTO Ha GE3/[POTOBE KEPYBAHHS
3a gomnomoroio Bluetooth ta cucremu Turepuery peueii (IP). ExckaBatop maciitaGy 1:14 nmpuBoAUTbCS B PyX [MHEBMATUYHOIO CUCTEMOIO.
Pyx HpHBOLY KOHTPOJIOETHCS 3a JOIIOMOTOIO JPOTOBOTO IIyJIBTA ANCTAHIIITHOTO KEePyBaHHS, Tak 10 pobodya 30Ha BCe Ie 0OMEXeHa TeB-
Hoo 30HO10. [THeBMaTH4Hy cucTeMy KepyBaHHS Ha IOIEPEIHIX eKCKaBaTOPaX PO3BUHYJM 10 €JeKTPOITHEBMATUYHOI CUCTEMH KepyBaHHS.
EjiekTporiHeBMaTHYHA CHCTEMA KEPYBaHHsI BUKOHAHA IIJISIXOM 3aMiHK 5 /2-X0/I0BOTO KJIalaHa Ha 5/3-X00BUH TTOABIHHII eJIeKTPOMArHiTHUIT
KJIamaH. 3a 0MOMOTOIO I[OTO KJIamaHa pyX CTPIJIOK eKCKaBaTOpa MOKHA PETYJTIOBATH Bi/IMOBIAHO 110 obaskalb omeparopa. [[potoBa cuctema
KepyBaHHs OyJia po3pobJ/ieHa B CUCTEMY KepyBaHHs ApoTaMu, BKodaioun cucremy Bluetooth ta Intepuer peueit (IP). Basknusumu koMIo-
HEHTaMH IUX BOX cucteM KepyBauus € Arduino Mega 2560, WEMOS D1 R32, 16-kanansre pese Ta Mmoxyas HCO05. Mozens ekckaBaTopa
3 PO3POOKOIO HOBOT CHCTEMH KePYBaHHs Ma€ He3MiHHI PO3MIpH MOPIBHSHO 3 TIOMEPEHBOI0 MojieT0. CTPiin eKCKaBaToOpa Ta X0[0Ba YacTHHa



3aJnmaioThest 6e3 3Min. Jlulie KOpITyc, y SKOMY po3MillleHa CrcTeMa KepYBaHHs, alaliTOBaHMUIl 10 HOBOI 30HU KOMIIOHYBAaHHS KOMITOHEHTIB.
TectyBaHHst 6€37[pOTOBOI AUCTAHIIIITHOT cucTemMu BiOyBa€eThest Ha Bifictani 6m3bko 30 MeTpiB, Tozi K AucTaHiiinol cucremu [P Ha BigcTani
6s13bK0 1,5 KM. PyX KOKHOTO KPOKY JIETIie PeryJiioBaTh, OCKIJIbKA BUKOPUCTOBYEThCS 5/3-X00BUI KiaanaH., Yac, SKMi BUTPAyaeThest Ha
KOKEH KPOK, TAKOK MEHIIUI, Hi’K Y TIOIepe/IHIX MOJIEJISIX eKCKaBaTOPiB.

Kio4oBi c10Ba: Bakka TeXHika, 6e3[pOTOBE KePYBAHHS, MOJIETb €KCKABATOPA, THEBMOKJIATIAH, MiIKDOKOHTPOJIEP.
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YIIOCKOHAJIEHHSI TPYHTOBOTO KAHAJY /I JOCAIIZKEHHS POTAIIMTHUX 3HAPS /b 3 YPAXYBAHHSM
KIHEMATHUYHUX OCOBJMBOCTEI B3AEMO/III 3 IPYHTOM (c. 31-40)

B. I. Beroxin, C. B. Ilonos, T. I0. Pukkosa, 1. C. Herpe6eupkuii, C. M. Jlemenko, B. B. Amocos, 0. B. Mauok, [I. I. Ilerpenko

OG6’ €KTOM JIOCTIJIKEHHST € IOCJIHUIBKE YCTATKYBAHHS Y BUIJISAI IPYHTOBOTO KaHAITY, TPU3HAYEHE JIJIsI HAYKOBOTO Ta HABYAJIBHOTO BHU-
BUECHHS POTAI[ITHIX 3HAPSI/ID.

[Tpobasiema, o BUpiImyBaacs, — 3’acyBatu crenndiky GyHKIIOHYBaHHS POTAIIHIX 3HAPS/b Ta CIPOEKTYBATH MaJOTabapuTHUIT IPYH-
TOBUI KaHaJT 3 ypaxyBaHHAM ITi€i crerudikn. /lami, oTprMani y Xo/Ii eKCriepuMeHTaTbHUX IOCTi/IKEHb Ta TEOPETUIHOTO aHATI3Y, T ITBEPAIN
BU3HAYAJIBHUI BIIMB KIHEMATHYHOTO ITapaMeTpa Ha MMOKa3HUKK B3a€MO/Iil POTAILITHOTO 3HAPSI//ISA TA IPYHTY.

B pesysbrati ocizkeHs 3a1rponoHoBaHa KOHIEIIIIIS Ta CIIPOEKTOBAHO IPYHTOBHI MiHi-KaHaJI, 110 03BOJISIE HOCTI/PKYBATH SIK MEXaHIKY
TpoIiecy, TaK i BUKOHYBATH Tpadivie MOIeTIOBAHHS.

OTpuMaHuil pe3yJsbraT HOSICHIOETHCS THM, 1110 TIOCEPEIHIKOM Iepeiadi pyxXy B IIPOIleci eKCIIEPUMEHTIB € TPYHTOBA KIOBETa, a IPUBiIHIIT
ac MepecTaBIsEThCs Y 3a4elieHHs 31 KiBaMu pisaux Hiamerpis. Ile 3abesnedye pisie CriBBiAHONIEHHS JIHIHHOTO MEpeMillleHHs KIOBETH Ta
obepranHs po6OUOro opraHa.

OcobsMBICTD KOHCTPYKIIT CTAHOBUTD MOEHAHHS 3MIHHUX PYXOMHX KIOBET i rpahiuHuX eKpaHiB 3i CTaIlioOHAPHIM TTOJOKEHHSIM POTOPA.
KoucTpykiiist 3a6e3nedye NpocToTy Ta HAOUHICTD 3aBIaHHsI PI3HUX 3HAYEHD KIHEMATUYHOTO MAPAMETPA.

Bigminmy pucy cTaHOBUTbH MOLYJIbHICTH KOMITOHOBKH. Il /103BoJIsI€ TPOBOUTHI IOCTIIZKEHHS 31 SMIHHUMY KIOBETaMU 3 PI3HUM CKJIa/[OM
TPYHTY Ta Bi[pa3y OTpUMYyBaTH rpadivny iHTepIpeTaliio KiHeMaTHIYHOTO PEKUMY Ha eKpaHi. Take BHKOHAHHS IPYHTOBOTO MUHI-KaHATY CITPO-
LIY€E cIocTepeskeHHs Ta (ikcallilo pe3yJbraTy B3aEMO/Iii POTOPA 3 MOJICJIBHUM CEPe/IOBUIIEM.

Ccpepa IpakTHYHOTO BUKOPUCTAHHS — HAYKOBI JIOCIPKEHHS Y TaTy3i CIITbCHKOTOCIIONAPCHKOTO MAITMHOOY Ly Bar s, OTpuMaHi [aHi MOKJIHBO
BUKOPHCTATH JIJIs1 YZIOCKOHAJIEHHS iICHYIOUMX 3HApsi/ib. IIportec ocmikeHb CTAaHOBUTH YACTHHY HABYAJILHOTO ITPOIECY B arpapHOMY YHiBepPCHTETi.

Kiio4oBi citoBa: rpyHTOBHI KaHal, POTOPHE 3HAPSUIS, KIHEMATHIHITH [TapaMeTp, TPAEKTOPIst, B3AEMOJLs IPYHT-3HAPSIIIs, 00POOITOK IPYHTY.
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BU3HAYEHHS CTINIKOCTI BIIKATHHUX IITPEKIB KPYTHX IIJIACTIB IIPU PO3BAHTAKEHHI BYTJIEHOPOTHOTO
MACHBY (c. 41-49)

. A. Yenira, C. B. Iloakonaes, O. M. Illamenko, O. B. Cko6enxo, O. B. [lemuenxo, €. C. Iloakonaeg, B. I. @enopuyk-Mopos,
3. M. Manyk, O. II. Hlumuyk

OG6’ e€KTOM JIOCTIIZKEHHSI € CTaH GiYHUX MOPIi Y BYTJIETOPOAHOMY MacHBi 3 MiATOTOBYMME BUpoOKaMu. Bupirysamnacs npobiema 3abesrie-
YeHHSA CTIHKOCTI TMArOTOBYMX BUPOOOK /IS MiIBUIIECHHST Ge3MeKy mpaili MipHUKiB.

BceranosiieHo TOPIBHAIBHY OIIHKY HECYYOi 3/[aTHOCTI OXOPOHHUX CIIOPY/L IIrOTOBYOI M PHUYOT BUPOOKH 110 JOBKIHI BUIMKOBOT iTbHUIL
BYT1JIbHOI TIIAXTH.

Excrutyaraniiiauii cTaH BiIKaTHOTO WITPeKy MpH crocodi OXOPOHM IIJIMKAMK BYTILISA 3a0e3Medy€eThest NPH iX BIIHOCHIN Aedopmartii
€<0.25 ta BigHocHiit amini 06’emy 8V<0.1. Ha Bincrani />50 M nosaxy ouricHoro Bu6oio mpu €=0.6—0.8 BinOyBaeThest 3HUKEHHS HECydol
3/[aTHOCTI TIJIMKIB BYTLLIST 1 pyHHYBaHHs TTOKPiBJi. Brparn mioli nomepeyHoro nepeTuny BiJIKATHOTO MTPEKy cTaHoBIsATh 50 %. B Taknx
YMOBaX piBeHb 3arpo3i 00BAEHb MOKPIBJI HAOMITKAETHCS 10 KPUTHIHOTO cTamy. [Ipn 3acToCyBaHHi HAKATHUX KOCTPIB 3 A€PEB’SHIX IITTAT
npu £>0.21 Ta 8V>0.16 HaBKOJIO MIATOTOBYOI BUPOOKU CTBOPIOIOTHCSI YMOBH, B SKUX 3a0€3I1€UyEThCS IITICHICTD MOKPIBII 32 PAXyHOK IMO-
€Taroro yniiJbHeHHs OXOPOHHUX cropy. Ha Bizcrani />60 M npupict sMintens 6i9HUX MOpia mocsarae MiniMaapHuX 3HadeHb AU=10 v,
a BTPATH IJIOIIL TIONEPEeYHOro MepeTHHy Bi/[KaTHOTO MITPeKy cTaHoBIIATh 30 %.

EKCIIeprMEHTAIbHO BCTAHOBJIECHO BUJ (DYHKI[IOHAIBHOT 3aI€KHOCTI MK MPOTSKHICTIO [ (M) BIIKATHOTO IITPEKY TIPU PI3HUX COcoOax
OXOPOHH 1 BIIHOCHOIO 3MiHOI0 06’eMy 8V 0XOpOHHUX cropy . Taka 3aJeKHiCTh 03BOJISE B 30HI aKTUBHOTO BIUIMBY TiPCHKOTO THCKY MO3a/Ly
OUMCHOTO BUOOIO OIIHUTU HeCy4y 37aTHICTb OXOPOHHUX CIOPY/L 110 IOBKIHI BUIMKOBOI J1/ILHUIL.

Excruryarariitnumii ctan BifIKATHUX IITPEKIB MTPU 3aCTOCYBAHHI MIJNKIB BYTi/UIs 3a0€3MEUy€EThCs Y MesKax iX geopMariiHoro pecypcey,
1110 0OMEKY€E BUKOPUCTAHHSI 1LOTO C1I0co0y 0XOpoHHU. J[jist 3a6e3reueHHst CTiKOCTI MiAroToBYrX BUPOOOK IOIIJIbHO 3aCTOCOBYBATH HAKATHI
KOCTPH 3 JepeB’stHuX tmayt. 1lic/is iX yuriJibHeHHS nepeMinieHHs Oi9HIX TTOPif 0OMEKY€EThCsI y BUPOOJEHOMY MPOCTOPI BUIMKOBOI /IIBHUIIL.

KiiouoBi ciioBa: BiIKaTHUI ITPEK, OXOPOHHI CIIOPYHN, HECyYa 3[aTHICTD, TlepeMilieH st GidHIX TOopi/l, BUIMKOBA JIIAbHUII.
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BU3HAYEHHSA 3AKOHOMIPHOCTEI IHTEHCU®IKAIIIT ITPOIECIB IPUTOTYBAHHS TPECTU CTEBEJ
KOHOIIEJID (c. 50-63)

B. O. llleituenko, 1. JI. Poroscekuii, 0. B. Cropsik, /1. O. Ilerpauenko, M. B. IlleBuyk, /1. B. Illeiiuenxo, JI. JI. Tirosa, I. M. CiBak

OG6’eKT OCI/KEHb — TEXHOIOTTYHI orepallii mepBUHHOT TIepepoOKn cTebes1 KOHOIE b, YNHHUKH, 10 IHTEHCH(IKYIOTH TPOIECH TPUTOTY-
BaHHSI TPECTH, IUIOIIECHHS CTEOE.

TIpo6Guemoro, 1o BupinyBaacs, OyJlI0 BUSHAYCHHST TEXHIKO-TEXHOJIOTTYHUX PillleHb, sIKi YMOKJIMBJIATH iHTeHCHDIKaIiio BUPOGHUIMX
MIPOIIECiB IPUTOTYBAHHS TPECTU TIPOMICIOBUX KOHOIIEb.



3a pesyJbraTaMu JOCTiKEHb BCTAHOBJIEHO, 1[0 PO3MIIEHHST TUTIONIEHNX cTe0es y MIillIKaX HaTyPaJbHIX Ta MOJIIPOIIIEHOBUX Y MOPiB-
HSIHHI 13 11e/10(haHOBUMHM TTPUIIBUJIIIYE TEPMIHM IPUTOTYBAHHS TPECTY 3a BEPTUKAIBHOTO TT0os10KeHHs y 1,19 pasu, a 3a ropusoHTa/IbHOTO —
1,38 pasu. TepMiHn IPUTOTYBAHHS TPECTH Y TOPHBOHTAIBHO PO3MIIIEHNX TTIONIEHNX cTeGes 3 MOTIKHEBOTO 3BOJIOKEHHSI [BIUl HA TIDK/IEHD
y 2,16 pasu MeHIIIi HiXK y He ILUTIOIEeHUX.

Beranossieno, 110 mpoBeeH s Mporiecy TUIIOMIEH s TOTePeHbo MMiATOTOBIEHUX Ta BUCTOSHUX cTeGesI 32 YMOB iX BEPTUKAJIBHOTO Ta TOPU-
B0HTAJIBHOTO PO3MILIEHHS J03BOJISIE CYTTEBO CKOPOTHTH TEPMIiHU IPUTOTYBaHHs TpecTr y 2,14 pasu, a s cBixospisanux creben —y 1,27 pasu.

THTEHCUBHICTD BiAGUTOTO CBITIOBOTO TIOTOKY 3MIHIOBAJIACS Y BUIAJIKY JOCATHEHHS (ha3y TPECTHU Uit HETLTIOMEHNX CTeOes 3a BEPTUKAb-
HOTO iX poamirients Big noyarkosux 32,0 jmokce 10 mokasuuka 18,0 moke. ¥ muromennx crebest 3a YMOB BEPTHKAIBHOTO iX PO3MIIIEHHS —
Bizt 50,7 10 16,3 J1ioKc, BiANOBiHO. 32 yMOB rOPU30HTAILHOTO PO3MIIIIEHHS IUIOIEHNX cTehesl 3HAUeHHsI IHTeHCUBHOCTI 32 YMOB JIOCSTHEHHST
dasu Tpectn cknagama 20,3 moKc.

Haiimeniie 3mHavens po3puBHOro HaBaHTaxkeHHst Bosiokna 5,0 1aH BcTaHOB/IEHO IS TPECTH, OTPUMAHOI 3i CBI’KO3PI3aHUX IIIOMEHIX
crebes1 y BepTUKaJIbHOMY TIOJIOJKEHH], @ TAKOXK y HelumonieHnx crebes 3a seprukaibioro (7,0 naH) i ropusontanbhoro (3,5 gaH) nososxkenb.

Kiro4oBi c10Ba: TexHiYHA KOHOTLJISE, TEXHOJIOTTT 30MpaHHs], IPUTOTYBAHHS TPECTH, TEPMiH IPUTOTYBAHHSI, SIKICTh BOJOKHA.
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OITHKA BILINBY IIAPAMETPIB MEXAHI3MY ITOJIAYI HUTKH IIBETHUX MAIIIMH HA BEJTUYHHY I XAPAKTEP
MMOJAYI HUTKU (c. 64-75)

O. II. Manoiinenko, B. M. [IBop:kak, B. A. TopoGeus, 1. B. ITanaciok, /I. M. Be3yriuii

OG’e€KTOM I[HOTO JIOCJI/DKEHHS CJIysKaTh MexaHisMu mojadi rokosux nurok (MIITH) cyyacHux mBeiiHUX MalivH JAHIIOIOBOTO CTiOKa
kaacis 400 ta 600. OCHOBHOIO MPOBIEMOIO I[MX MEXaHI3MIB € CKJI/IHICTh X HAJIAIITYBAHHS YepPe3 BEIUKY KiJIbKICTh PEryJbOBaHUX TapaMeT-
PiB i BiZICYTHICTD YITKUX PEKOMEH/AII /s BUSHAYEHHST iX 3HAYEHD TP HAJIATO/KEHH], 10 HETATUBHO MO3HAYAETHCS HA SKOCTI iX poOOTH.

V nporieci gocikenns 6yB NpoBeAeHUi aHami3 BIIMBY KiHeMatuurux rapamerpis MIITH Ta pisHux KOHTYPIB 3arpaBKi HUTKKU B Ma-
muHax. B pesysbrati 10CTi ke HHs BUSBIECH] HOBI 3aKOHOMIPHOCTI, sIKi 3a6e311euyIoTh OiTbI TOUHE pery ioBaHHs nogaui Hutku. e 103Bosste
Kpalle y3roKyBaTH BeJMYMHY 1 XapakTep MiiicHOI moga4yi HUTKK 3 HEOOXIAHOIO i, IK HACJIIOK, TOKPAIUTH SKICTh CTiOKa Ta TiABUIIUTH
IIPOAYKTUBHICTD 1IBeiHOro 1potecy. Toune HasamTyBaHHs IIapaMeTpiB 110/1aui HUTKU JI03BOJLSIE 3a106irT HaJIMIPHOMY a00 HEIOCTATHHOMY
HATSTY HUTK, 10 9aCTO TPATJISIETHCSI TIPU MONTUTTI MaTePiasiB 31 3MiHHOIO TOBIIMHOIO Ta TOBXKUHOIO CTiOKa.

OtTpumani pe3yJbraTi MOXKHA BUKOPHCTOBYBATH JIJIs1 HAJIATOJIPKYBAHHS IIBEHHNX MAIITIH, & TAKOXK /I/Is1 aBTOMAaTH30BAHOTO HAJIAIITYBAHHS
TEXHOJIOTIYHUX TIPOIECIB IIISIXOM 3MiHU TTapaMeTPiB PEryJIIOBaHHS MIPH 3MiHI TEXHOJIOTTYHUX HapameTpis. Ile 0cobIMBO BakIMBO y BUPOG-
nunrei 3D KapKacHUX TEKCTUIIBHUX BUPOOIB [Ist apMyBaHHsI Ipec-(hopM 13 KOMIIO3UTIB, Jie PeryJIioBaHHsl i/ CePeAHIO TOBIIUHY MaTepiajiB
BUKJINKAE MPOGIEMH 3 HATSATOM HUTOK IPH 3MiHI MOTOYHOI TOBIMMHU. [IpaKTUUHE BUKOPUCTAHHS OTPUMAHUX PE3YJIBTATIB 3a0€3I1eUnTh CTa-
GITBHY SIKICTD OMINTTS 3aJIEKHO Bi/l TEXHOTOTIYHUX TTapaMeTpiB cTibka. [le akTyasbHO /1715t aBTOMATH3AI] HAJIAIITYBAHB ITBEITHITX MAIIITH Ta
po6oTH 3 MaTepiasamu pi3HOI TOBUIMHU. 3APOIOHOBAHI PEKOMEH/IAIIT CIIPUATUMY Th BIOCKOHAIEHHIO BUPOOHUYOTO TIPOIIECY TA I IBUIIEHHIO
eeKTUBHOCTI 06TaHAHHSL.

KiiouoBi cioBa: niBeiina Malimma, JaHIIOTOBUI cTIGOK, HUTKOMOAaBaY, (hyHKIL Mojadl HUTKH, apaMeTpU peryJiioBaHHsI.
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PO3POBKA OIITUMAJIbHOI TEOMETPII PAJIIYCHOI MATPUIII JIJIS IIPOTSKKU TLIB3 (c. 76—83)

0. €. Mapkos, B. M. 3iucekuii, C. O. Illesuos, H. C. Ipyakina

OG’eKT MOCHIUKEHHST — TEXHOJIOTTYHUIT TIPOTIeC MPOTATYBAHHSI HA OIpaBIli riJib3 Yepesd pajiycHy Marpuio. Pobora crpsiMoBana Ha
BUPINIEHHS aKTyaJbHOTO HAYKOBOTO Ta TEXHIYHOTO 3aBaHHS YZI0CKOHAJIEHHS TeXHOJIOTIYHOTO TPoIlecy MPOTATYBAHHS Ha OIPABIL 4epe3 Ma-
TPUILO IPU BUTOTOBJIEHH] TOKOBOK THILY Ti/b3, AKUIl 3a0€311eUy€ MiABUIIEHHS CTIHKOCTI MPOTSKHIX MATPUIlh. METOIOM CKIHUEHUX eleMeH-
tiB (MCE) BUKOHAHO MOJIETIOBAHHSI TIPOTIECIB POTSITYBAHHS T1/1b3 Yepe3 MaTpPUILio. B pedysisrati 6yii0 BCTaHOBJIEHO pallioHalbHy reoMeTpiio
paziycroi Matpuiti. Po3po6ieHo pekoMeHaartii st IIPOEKTYBaHHA HOBUX KOHCTPYKIIIH MaTPHILb, SIKi [OJIATaloTh Y BU3HAYEHHI palioHaIbHOTO
paziycy 3a0KpyriieHHst po604oi yacTHU MaTpuili. BeranosieHi pekoMeH/aIlii mepeBipeHo eKcrepuMeHTaTbHUMI TOCTiKeHHsIMU. TTpoTsisK-
Ky TiJIb3 yepes MaTpuIlio 3 poOOYOI0 PajliyCHOIO MOBEPXHEIO CJIijl MPOBOAMTH TIPH BigHOCHOMY pamiyci R/d=3.0. Y nboMy BUNAJAKy: iHTEH-
CUBHICTD HANpysKeHb 3HU3MIAcs Ha 7...17 %, cepeni cTuckaiodi Hanpyru 3uusuimcs Ha 8...15 %, a Hopmanbuuil Tnck 3uususcs Ha 10..15 %
MOPIBHSHO 3 MEHIIMMHI PajiiycaMu OKpPYTJIeHHs. Pesysbryioda cria Ha pobody MoBepXHIO Marpuili 3umsmaacs Ha 40..55 %, a pamiaabHa
KoMmIoHeHTa 1ii€i cumu 10 50 %. BeranosieHo, o po6oua moBepxXHsl MaTpuill posirpisaerbes 10 temneparypu 750..850 °C, mpote paaiyc
3a0kpyryieHHs R/d=3.0 3abe3neuye sumkenns o0’emy miei 3onm B 1.5...1.9 pasis. [lepeBipka OTpUMaHOTO BiIHOCHOTO Pa/iiyCy 3a0KPYTJIEHHS
MaTPHILi TIPOBOJIMJIACS B MPOMUCIIOBUX YMOBaX, sIKa IiATBEP/IIIA, 1[0 CUJIA IPOTSHKKU JIJIst I[OTO paiiycy Humkya Ha 15..20 %, a criiikicts
takol Marpuili migsunmiacs Ha 20 %. PeKoMeH/[yeThCst BAKOPUCTOBYBATH PaiyCHI MATPUIL /st IPOTSTYBaHHs BUCOKUX T1/b3. BeTanosieni
Pe3yJIBTaTH MOXKYTh 3aCTOCOBYBATHCH 1 Ha MIIPUEMCTBAX i/ Yac BUTOTOBJIECHH JeTaeil MOABIHOTO IpU3HaYeHHs.

KmouoBi cioBa: risib3a, IpoOTSIKKA, MATPUILS, PAJiyC 3a0KPYIJICHHS, 3HOIIYBAHHS, OIIPaBKa, CTIMKICTb, CUJIA IIPOTSIKKY, ITyCTOTIJIA 3ar0-
ToBka, MCE.
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BU3HAYEHHS BILIUBY TEXHOJIOTTYHUX ITAPAMETPIB JIA3EPHOI OBPOBKU KPAVKH INIACTUKOBUX KAPTOK
HA MIJIBUNIEHHS X 3HOCOCTIMKOCTI (c. 84-94)

T. I0. Kupuuok, O. B. Hazapenko, O. B. Koporenko, T. €. Kimmenxo, H. JI. TaxivonoBa

O0’€KTOM JOCII/KEHHS € TUIACTHKOBI KapTKU PI3HOTO TIPU3HAUEHHS, IO SIBJSIIOTH 00010 6aratontapoBy cTpyKTypy. OcHOBHIME (hak-
TOpaMH, 10 BIUIMBAIOTh HA 3HOIMYBAHICTh KapTOK, € BILIMB HABKOJUIITHBOTO CEPEIOBUINA, YMOBH 30epiraHHsi Ta BUKOPUCTAHHS, 3aco0U



3uMTyBaHHA nepconidikoBanol indopmarii. B nporeci excrryaraiiii miacTHKOBUX KapTOK HaHOLIbII momUpeHuMy gedeKTaMu € Bijiia-
PYBaHHS BEPXHBOTO 3aXCHOIO TPy Ta MOPYIIEHHS [IICHOCTI CTPYKTYPU KapTOK. 3OUIbIIEHHST YaCTOTH TAKMX eKCILTyaTalliiHux faedexTis
MOJKe CIIPUYHHSTHCS Ha €Tari BUPOOHUIITBA OCOOIHBOCTSIMI TEXHOIOTIYHOTO MPOIIECY BUCIKAHHSI.

TIpeameToM H0CITiKEHHSE € BU3HAYEHHS ONTUMATLHUX TEXHOJIOTTUHUX TIAPAMETPIB JIa3ePHOT0 06POOIEHHS MIACTUKOBIX KAPTOK 3 METOH0
TIBUIIEHHS iX SKICHUX XapaKTEPUCTHK, 30KPeMa 3HOCOCTIHKMX. ABTOpaMm OyJI0 IMITOBaHO TPOIEC 3HONIYBAHHS KAPTKH MIJIIXOM BILIUBY
XIMIYHUX Ta MeXaHIYHUX YUHHUKIB. Y PoOOTI MPOBEIEHO TECTYBaHHs 3a CTaHAAPTHOIO MeTOANKOI0. HoBa MeToinka BKII0OUa€ B cebe KOMOiHy-
BaHHS KJIACHYHUX TECTIB: MOEHAHHS XIMIYHOTO Ta MHAMIYHOTO BIJIMBIB Ta BIIPOBA/IKEHHS IIPAIBLHOTO TECTY.

Jlnist BUpiteH st HasiBHOI TTpo6JieMu 6yJI0 3aTIPOTTOHOBAHO YIOCKOHATUTH TEXHOIOTIIHITH MPOIEC YBEAEHHSIM MTiCIsT BUCIKAHHS TEXHOIO-
rivuHOi onepartii JazepHoi 06POOKH KPallKu MIACTUKOBUX KapTOK. KOMILIEKC eKCIIepUMEHTATIbHUX OCTI/KeHb Ha CTIHKICTD 10 TIOMEPEYHOTO,
TIOB3/I0B/KHBOTO 3TMHAHHS Ta CKPYUIyBAHHS T03BOJIMB BUSIBITH, IO 3HOCOCTIIKICTh KapPTOK MicJIst Jla3epHoi 06poOKH Kpaiikn 3pocia Ha 12 %
MOPIBHSAHO 13 HeoGpoGIeHNMIL. BCTaHOBJIEHO, 10 /IS KAPTOK, BUTOTOBJIEHUX 3 MOJIBIHIAXJIOPHILY, HAHOLIbII parioHAIbHOI € 06pobKa
COsy-nazepom, notyxuictio 25,5 Br, niamerp sazeproro npomenio 1,5 mm. ITixTBepasKeHo, mo AaHui crioci6 JazepHoi 060pOOKM 03BOMSE
3MIITHATY XiMiUHi 3B’I3KM MiK IIAPaMU TiJia TJIACTUKOBOI KAPTKH.

KiouoBi ciioBa: 11acTHKOBa KapTKa, 3HOIIYBAHH IJIACTHKOBAX KapTOK, 6ararolmaposa CTPYKTYPa, PEKUMHI JA3epPHOro 06pobIeHHs,
TIOJTi BiHIJIXJIOPH/I.
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PO3POBKA MATHITHOTO AKTUBATOPA ISl BAXACTY EJJEKTPUYHOIO BOJJOHATPIBAUA BIJl YTBOPEHHS
HAKUILY (c. 95-102)

Ali Mekhtiyev, Yermek Sarsikeyev, Tatyana Gerassimenko, Aliya Alkina, Ruslan Mekhtiyev, Yelena Neshina, Lalita Kirichenko

CTaTTsi IPHUCBSTIEHA AOCIIIPKEHHIO Ta PO3POOII MATHITHOTO aKTUBATOPA VTSI 3AITOGITAHHST YTBOPEHHIO HAKHILY B €JIEKTPIIHIX BOIOHATDI-
Bauax, 10 € aKTYaJbHOI MPOGIEMOIO B PETIOHAX 3 JKOPCTKOIO BOJIOK0, XapakTepHux st [lenrpanbaoro Kaszaxcrany. B niporeci ekcruryarartii
BOJIOHATPIBAYIB BiIKJIAJEHHA COMeli Ha HArPIBAJIbHIX eJIeMEHTaX PU3BOAUTD 0 301IbIIeH A eHeprocnoxubanns ta sumskenns KK, V pos-
POGIIEHOMY aKTHBATOPI BUKOPUCTOBYIOTHCSI MOTY/KHI HEOAMMOBI MArHITH, SIKi 3MIHIOIOTh CTPYKTYPY COJIEH JKOPCTKOCTI y BOJI, 3amnobiraioun
IXHbOMY BIIKJIQJICHHIO y BUTJIsLL HakuIly. JlOC/i/DKeHHS II0Ka3aiin, 1110 BUKOPUCTAHHS MarHITHOIO aKTUBATOPA /{03BOJISIE 3HU3UTU SKOPCTKICTD
BoaM Ha 15—20 %, 1110 MPU3BOANTD /10 3HAYHOTO 3MEHIIEHHS yTBOPEHHST HAKHUITY. 30KPEMa, 32 HOPMAJIbHIX YMOB €KCILTyaTaIlii TOBINHA Mapy
HAKUIy MOXe Jlocarati 2—4 MM, ajle IIPM BUKOPHCTaHHI MarHiTHOrO akTUBATOpa I1eil MOKAa3HUK 3HIDKYETHCS 10 MeHII Hik 1 MM. Ounien-
Hs1 HArPiBaJIbHUX €JIEMEHTIB Bi/l HAKUITY HE TIJIBKK MPOJOBIKYE TePMiH CJyKOM BojloHArpiBaya, aje it 3HUKYE BUTPATH Ha €JIEKTPOEHEPTIio.
CrioknBanust esiekrpoeneprii sumxkyerbest Ha 10—15 %, ockinibku BogoHarpiBadi 3 MEHIIOIO KiJIBKICTIO HAKUILY TIPAIIOIOTH eheKTUBHilIe, He
BUMAralouu I0[aTKOBOI €Heprii JJist HArpiBy. Y CTaTTi TAKOK POSIISAAITHCS KOHCTPYKTUBHI 0COOMMBOCTI MATHITHOTO aKTUBATOPA, TPUHIIUIIN
#OTO POOOTH Ta PE3YJIBTATH JTaGOPATOPHUX i MOIBOBUX BUTPOOYBaHb. EKOHOMIUHNMIT aHATI3 TOKa3aB, MO YCTAHOBKA MarHiTHOTO aKTHBATOPA
OKYMAEThCsE MPOTAroM 1—2 POKIiB 32 paXyHOK 3HUKEHHSI YTBOPEHHS HAKWUILY Ta BUTPAT HA eJleKTpoeHeprito. [le pobuts iioro npusabausium
PILIIEHHSM SIK JIJIsT TPUBATHUX JTOMOTOCIIOJIAPCTB, TaK i JIsi TPOMICIOBUX KOMIIaHiii, SIKi BHKOPUCTOBYIOTh BOJIOHATPiBaYi y CBOEMY BHPOO-
HUYOMY IPOIIECi, OCKITbKY 3aIIPOTIOHOBAHUI MATHITHUI aKTUBATODP € eDEKTUBHIM PIlIEHHIM J[JIs1 3aXICTY BOJOHATPIBAYIB BiJl HETATUBHOTO
BIIJIUBY 5KOPCTKOI BOJI.

KorouoBi ciioBa: MarHiTHe 110J1e, apAroHiT, BOJIa, HAKKII, MATHITHII aKTHBATOP, HEOAUMOBI MartitT, e(eKTHBHICTb.



