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This study considers a tool rejection system in mechanical engi-
neering production with a single or small-batch type.

The task addressed is to substantiate assessment of the degree
of wear of replaceable carbide inserts that are rejected during single
and small-scale production based on the results of current diagnos-
tics. The proposed approach could make it possible to track possible
failures or premature rejection and unjustified losses based on a qual-
itative analysis of actual wear using probabilistic-stochastic methods.

A method for assessing the condition of rejected carbide inserts
has been proposed, underlying which is measuring their wear on the
back surface, transition to dimensional wear, their statistical process-
ing and grouping by wear level.

Experimental studies were conducted on carbide inserts used
in a milling cutter during roughing of steels under conditions of
cyclic shock loads. It was found that the magnitude of dimensional
wear obeys the normal distribution law with the following char-
acteristics: mean value & =0.08145 mm, dispersion of scattering
D(h) = 0.00135 mm?, and mean square deviation o(h) = 0.0375 mm.
Dependences were derived and the percentage composition of reject-
ed inserts was determined: 50.91% of inserts can still be used (with
different resources); 1.17% of inserts are excessively worn (which
could lead to defects); and 47.91% of inserts are correctly rejected
during production.

The proposed methodology could be practically applied without
complex measuring equipment and specialized monitoring systems,
which makes it suitable for implementation during single and small-
scale production. Implementing the method makes it possible to
reduce unjustified rejected tools, increase the efficiency of the diag-
nostic system, and ensure the economy of material resources of an
enterprise.

Keywords: average insert resource, efficiency assessment, radial
wear, statistical sampling.
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This paper investigates the process that forms an adhesive
bond between the polylactic acid (PLA) polymer and textile sub-
strates during direct Fused Deposition Modeling (FDM) printing,
which is used to make printed products with integrated 3D ele-
ments. The task addressed relates to the insufficient understand-
ing of the influence exerted by the structural characteristics of
textile materials and additive printing parameters on the quality
and stability of the adhesive layer.

This study has established patterns of interaction between
PLA and fabrics of different densities, thicknesses, and surface
topographies.

Mechanical pull-off tests were conducted to quantitatively as-
sess the adhesive strength and determine the relationship between
the pull-off force and the technological parameters of printing. It is
shown that increased extrusion temperatures, average extruder travel
speed, and minimum Z-distance between the nozzle and the base
enable the formation of a more stable bond. The effect of preliminary
application of an adhesive layer was investigated, which in certain
cases further increases the adhesive interaction.

The results have made it possible to solve the task by comprehen-
sively taking into account the structural features of textile bases and
the physical and technological factors of FDM printing. The identified
patterns are explained by a combination of thermomechanical effects
during PLA extrusion and the ability of textile fibers to provide micro-
mechanical fixation of the polymer.

The findings could be effectively used in the context of the intro-
duction of additive technologies in printing.

Keywords: FDM printing, adhesive strength, polymer composite
materials, wear resistance, structural characteristics, quality.
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Stability of the electric arc process during welding has been inves-
tigated in this study. A weld seam is produced in 2-4 seconds only, so
the quality of connection directly depends on the stability of welding
arc burning. The features of the electric arc process are determined by
a combination of welding mode parameters: current, welding duration,
lifting height, and preliminary rod departure. Establishing the mode pa-
rameters that enable stable arc burning is a complex practical task, solv-
ing which by the selection method does not warrant the optimal result.

This paper reports results of investigating the welding of A500C
reinforcing bars with a drawn arc in flux. The values of the coeffi-
cients of variation in the current and voltage, obtained by statistical
processing of the welding arc oscillograms, were chosen as a criterion
for quantitative assessment of the stability of the electric arc process.
It was established that in the entire range of the studied modes
K‘I,,Kf,’ <20%, that is, the electric arc process is stable. The plots of
variation coefficients depending on the welding current have extrema
that correspond to the most stable welding mode. It is this feature of
the variation coefficient function that makes it possible to determine
the optimal value for the welding current.

The influence of the welding mode parameters on the weld for-
mation process was investigated. The resulting regression dependenc-
es enable predicting the volume of molten metal and, as a result, the
geometric dimensions of the weld.

Based on the study’s results, an engineering methodology for
searching for optimal welding mode parameters was devised. The
welding mode parameters for reinforcing bars with a diameter of
16 mm were calculated. The established modes were tested when
welding a batch of control samples in the amount of 10 pieces; the
result is that the geometric dimensions and shape of the welds meet
the requirements from DSTU B V.2.6-169:2011.

Keywords: drawn arc, welding stability, reinforcing bar, varia-
tion coefficient, mode optimization.
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This study focuses on the process of slag formation and its per-
formance during steelmaking using carbon charge, when remelting
alloyed scrap in electric steelmaking units, and in secondary metallur-
gy units. One of the relevant issues is the use of alternative materials,
such as alkali aluminosilicates, capable of replacing conventional slag
components without compromising the quality of the slag.

This study reports scientifically proven conditions for replacing
fluorspar in the composition of slags used in remelting technologies
and secondary metallurgy with domestic mineral raw materials - peg-
matites, which contain up to 10-15% of the total alkali metal oxides
Na,O and K,O.

The effect of Na,O and K,0 on the rheological characteristics
of the slag melt in the Ca0-SiO,+(Na,O, K,0) system has been
confirmed. A series of experimental meltings was carried out to
establish the slag-forming regime in a ladle-furnace when fluor-
spar in the solid slag-forming mixture is completely replaced with
pegmatites.

A comparative analysis of the compositions of refining slags for
the current industrial technology and the experimental technology
has been performed. A significant increase in slag fluidity and a
desulfurization level of the metal comparable to that of the current
technology were established, despite a decrease in slag basicity to
1,8-2,0, which is consistent with the requirements of remelting tech-
nologies. Chemical analysis of the metal and slag compositions was
conducted for the experimental meltings at the stages of semi-product
melting and steel treatment in the ladle furnace. The metal from the
experimental meltings fully met the requirements of the normative
and technical documentation.

Thus, this work provides a theoretical justification for an inno-
vative secondary-metallurgy technology using alkali aluminosilicate
pegmatite as a part of slag forming mixtures. The metal quality
indicators in terms of sulfur content confirm the effectiveness of the
devised technology with partial or complete replacement of fluorspar
with pegmatite during remelting or secondary steelmaking.

Keywords: pegmatite, electric arc steel remelting, rheological
properties of slag, refining of the melting.
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This study investigates the motion of melt jets, droplets, and
prills of mineral fertilizers in the working space of a prilling tower.
A specific feature of the process is the presence of a rotational velocity
component caused by the rotation of the vibropriller basket.

At the design stage of prilling equipment, the influence of basket
rotation on the motion of jets, droplets, and prills, as well as their
aerodynamic interaction with the air flow. is considered only to
a limited extent in most existing models of prilling systems.

A prilling tower with an internal diameter of 24 m, a prill flight
height of 80 m, and a melt load of 175 t/h was adopted as the cal-
culation model. The results showed that a basket rotation speed of
180 rpm provides the most effective radial expansion of the melt
plume. Droplet trajectories were constructed; the horizontal and ver-




tical velocity components were determined for different vibropriller
basket configurations.

The results were obtained by numerically solving a system of
differential motion equations considering initial melt outflow condi-
tions, geometric parameters, and basket rotation speed. A quantitative
relationship between basket rotation parameters and aerodynamic
conditions of particle motion through changes in relative phase ve-
locity was established.

The adopted approach could be applied at the design stage of
high capacity prilling equipment to select basket configuration and
rotation regimes. The resulting correlations make it possible to predict
prill trajectories and prevent adhesion of non-crystallized melt to the
internal tower surfaces. Elimination of secondary droplet breakup
conditions reduces dust formation and stabilizes the particle size
distribution of the product.

Keywords: prilling tower, vibropriller, basket, melt plume, rota-
tional motion, relative velocity.
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The object of this study is HSS API 5DP Gr 105 which has been
used as drill pipe and was found leak during drilling activity, causing
a delay in the delivery of drilling products. The interaction among
the high partial pressure of H,S, a high-hardness material, and the
injection of high-density completion fluid (HDCF) remains poorly
understood, leading to sulfide stress cracking. Despite offering sub-
stantial benefits, the detected trace amounts of hydrogen and sulfur
indicate a localized corrosion, which can lead to unprecedented drill-
ing shutdowns and consequently impose greater operational costs.
Recently, the API 5DP 3-1/2" drill pipe experienced failure with a
significant hardness value of 26 HRC, exceeding the standard speci-
fied by NACE MR 0175. The material was in service in rich H2S gas
well, where HDCF was injected to maintain hydrostatic pressure and
serve as a control fluid. Multiple field and laboratory investigations



have been undertaken to identify the root cause of this failure, in-
cluding visual inspections, macrophotography, chemical composition
analysis, completion fluid testing, tensile testing, metallography, and
SEM-EDX analysis. The shear-slip and step-like markings on the
failed material clearly indicate a brittle nature, correlating with a
noticeable tensile strength of 907.80 MPa and an elongation limit of
18.18%. The increase in hardness beyond 22 HRC indicates suscepti-
bility to sulfide stress cracking (SSC) where the hydrogen permeation
increases with the increasing H,S partial pressure. These facts align
with water chemistry analysis results to show S?~ and HS levels ex-
ceeding one ppm. Additionally, metallography reveals intergranular
cracking in the tempered martensite, likely initiated at a local stress
concentrator before propagating and confirmed by scanning electron
microscope (SEM) images.

Keywords: sulfide stress cracking, hydrogen embrittlement, sul-
fur content, drill pipe failure.
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This study investigates a corner element in a multi-story build-
ing with varying numbers of stories. The task addressed relates
to the vulnerability of building corner elements to temperature
fluctuations.

The energy efficiency of corner elements in external wall struc-
tures of buildings with vertical air ducts and a heat-reflecting screen
was numerically evaluated under conditions of significant seasonal
temperature gradients and varying numbers of stories.

The thermal and humidity conditions of corner zones in build-
ing envelopes, characterized by spatial heat transfer and increased
thermal vulnerability, were analyzed. Numerical modeling was per-
formed using the finite element method in the ANSYS programming
environment, using coupled heat and moisture transfer calculations
under various climatic scenarios. The influence of corner zone geom-

etry and building height on temperature distribution and the risk of
condensation in the outer envelope was analyzed.

The study results showed that in winter, pronounced non-uni-
formity of the temperature field occurs in corner zones due to the
thermal bridge effect. Moreover, the relative temperature reduction in
the corner zone, compared to straight wall sections, ranges from 7% to
12%. During transitional and summer periods, temperature gradients
are significantly reduced, and the influence of building height is in-
significant. Analysis of the humidity regime revealed the possibility of
short-term condensation without conditions for long-term moisture
accumulation.

The results could be used in the design of energy-efficient adap-
tive external wall structures for buildings in regions with pronounced
seasonal temperature fluctuations.

Keywords: energy efficiency, wall structures, heat transfer, nu-
merical modeling, temperature gradients.
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This paper investigates working processes in a liquid nozzle sys-

tem powered by a gas-hydraulic accumulator used for aircraft takeoff.
The study is aimed at finding regularities in the operation of a hydrau-
lic system, which includes a gas-hydraulic accumulator and nozzles




with a variable cross-sectional shape that operate at variable pressure.
These regularities determine the kinematic parameters of an aircraft
that is propelled by a liquid nozzle system.

Numerical modeling of the working processes in nozzles of
a special shape showed an increase in vortex formation and a more
dramatic increase in the velocity in the flow core at the end section
of the nozzle. It was established that energy losses for nozzles with
a variable cross-sectional shape are 4% greater than for conical
nozzles.

The established patterns of the gas-hydraulic accumulator
charging and discharging processes have made it possible to deter-
mine the optimal ratio between the mass of the liquid and the filled
accumulator, equal to 0.23.

It is shown that the maximum amount of energy and liquid is ob-
tained when the nozzles operate at a variable pressure that falls below
the initial charging pressure. Based on the nozzle thrust, dependences
of the takeoff height, speed, and acceleration of the aircraft on its
mass were determined. It was found that at a ratio of aircraft mass to
the mass of the gas-hydraulic accumulator of 2.0, the nozzle system
provides only horizontal acceleration to the breakaway speed, and
when the ratio is less than 0.2, vertical lift and horizontal acceleration
to the breakaway speed are achieved.

The results could be used to assess the maximum capabilities of
a takeoff system when applying water as the working fluid.

Keywords: aircraft, gas-hydraulic accumulator, liquid jet nozzle,
vertical takeoff, computational fluid dynamics, energy characteristics.
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This study estimates the geometric accuracy of an aviation part’s
digital model constructed from a portrait. The task addressed is to
reproduce the geometry of an aviation part based on its original
dimensions.

A procedure is proposed for reconstructing the geometry of
aviation parts that have wear or deformation (changes in size and
shape from the rated ones) and assessing the accuracy of a digital 3D
model using RE methods. An approach to digitizing test parts using
RE is suggested in the form of a general algorithm for generating
data on a digital 3D model of a test part. The algorithm includes 3D
scanning, point cloud processing, polygonal model construction,
analysis of "shadow zones", and additional iterations with a change
in the position of the part. The latter allowed for high-precision
identification of the geometry of the original test part for building
a digital 3D model.

The approach was tested on the example of an impeller using a
HEXAGON Absolute Arm coordinate measuring machine with an
AS-1 laser scanner, which provided a scanning accuracy of +0.05 mm
and a point density of up to 0.026 mm. Current geometry control and
correction of deviations using a color map were carried out at each
stage of the algorithm implementation. That has made it possible
to minimize errors, eliminate "shadow zones", and restore the lost
geometry of the original impeller when building a digital 3D model.
The final control of the constructed model showed robustness of the
results within the range of +0.05 mm.

The results could make it possible to prototype test parts with
signs of wear or damage with a reproduced high-precision geometry
within the tolerance for the manufactured size.

Keywords: reverse engineering, 3D scanning, geometry recon-
struction, geometry accuracy, reconstruction algorithm, digital mod-
el, surface control.
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This study investigates the process of interaction between

spherical disk working bodies and the soil environment. The task




addressed is to establish a relationship between the generalized
indicators and structural parameters of the disk working bodies
(disk diameter, sphere radius, number of cutouts on the disk) at an
angle of attack of the disk section of 20° and a speed of movement
of 7-8 km/h.

The generalized parameters include the specific load on the disk,
the stability of the movement of the working bodies according to the
depth of cultivation, and the indicator of soil crumbling quality. The
minimum specific traction resistance of the disks can be obtained
with a disk diameter of 380 mm, a disk sphere radius of 682 mm, and
a number of cutouts on the disk of 10 pcs.

Stabilization of the disk movement according to the depth of cul-
tivation without an additional increase in the specific load on it leads
to a significant improvement in both energy and quality indicators of
the operation of the disk working bodies. The minimum root mean
square deviation of the soil cultivation depth is achieved with a disk
diameter of 380 mm, a disk sphere radius of 626 mm, and a number
of cutouts on the disk of 10 pcs.

The indicator of soil loosening quality is determined by the
stability of the disk movement along the cultivation depth. In
this case, the disk is held at the technological cultivation depth,
and most of its spherical surface, which is immersed in the soil
environment, takes part in soil loosening. That is, stable disk
movement along the set cultivation depth provides maximum soil
loosening, which can be obtained with a disk diameter of 524 mm,
a disk sphere radius of 710 mm, and a number of cutouts on the
disk of 10 pcs.

The practical significance of the results is that they could be used
to design disks for specific operating conditions. In this case, the ratio
of the disk radius to its diameter (R/D) determines the disk’s ability
to work under specific soil conditions.

Keywords: disk working elements, traction resistance, overcom-
pacted soil, specific disk load.
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PO3POBKA METOAY OIITHKH 3AJIMIIIKOBOI'O PECYPCY TA EREKTHBHOCTI BUKOPHICTAHHA IHCTPYMEHTIB HA
OCHOBI AHAJII3Y PO3MIPHOTI'O 3HOILIIYBAHHAI (c. 6-14)

B. B. Kpyma, B. P. KoGespHuK, /1. B. B'rok, A. B. 3axapiii, M. I. Beit

O6’exTOM foCiKEeHHS Oy/la crcTeMa BiilopaKyBaHHs iHCTPyMEeHTY Ha MalIMHOOY/[iBHOMY BUPOOHUIITBI 3 OAMHUYHUM a060 Api6HOCepiii-
HHUM TUIIOM.

Po6GoTa mpucBsideHa Ipo6seMi 06IPYHTOBAHOI OIIiHKM CTYIEeHs 3HOIIYBaHHSI 3MiHHUX TBEpAOCIJIABHUX ILJIACTHH, sIKi BifGpako-
BYIOTBCSI 3@ pe3yJIbTaTaMM IOTOYHOI J[iarHOCTHKU. 3alpOMOHOBAHMI MiAXi/l JO3BOJUTH BiJ[CTEXKYyBaTH 3001 4K IepeAdacHe BUOPAKY-
BaHHS Ta HEOOI'PYHTOBaHi BTpaTH Ha OCHOBI sKiCHOro aHasizy (PaKTMYHOIO 3HOIIYBAHHS i3 3aCTOCYBaHHSIM HMOBipHiCHO-CTOXAaCTHY-
HUX METO/IiB.

3arponoHOBaHO METOJ| OLiHKM CTaHy Bi[0paKOBaHMX TBEPZOCIIJIABHUX IUIACTHH, IO I'PYHTYETHCS HAa BUMIpPIOBaHHI IX 3HOLIYBaHHS IO
3a/Hiil TOBepXHi, Iepexo/i 0 po3MipHOT0 3HOIIYBaHHS, IX CTATUCTUYHOMY OIpAIjfoBaHHI Ta IPyIyBaHHi 3a piBHeM 3HOLTyBaHHA. Excriepu-
MEHTAJIBHI JJOCIIi/[KEHHS ITPOBEICHO Ha TBEP/OCIIJIAaBHUX IJIACTHHAX, 1[0 BUKOPHCTOBYBAINCS y (pesi Imig yac 9opHOBOI 06po6KY cTaseit 3a
YMOB IIMKJ{UHUX YJapHUX HaBaHTa)XeHb. BCcTaHOBJIEHO, 1110 BeJIMYMHA PO3MIPHOIO 3HOIIYBAHHS MiATIOPSJKOBYETbCSI HOPMAJIbHOMY 3aKOHY
PO3IOJiTy 3 XapaKTePUCTUKAMU: Cepe/IHE 3HAUYEHHS h =0,08145 MM, nmcrepcist poscirosanns D(h) = 0,00135 MM? Ta cepefiHe KBajlpaTUdHe
BigxuneHHs o(h) = 0,0375 MmmM. OTpUMAaHO 3JIEXKHOCTI Ta BUSHAUEHO Bi/[COTKOBUI CKJIa]] BiIOpaKoBaHUX IUIACTUH: 50,91% IUIACTHH Ille MOYKHA
BHUKOPHUCTOBYBATHU (3 pisHUMU pecypcaMu), 1,17% IIaCTUH HaIMipHO 3HOIIEH] (1[0 MOXKe MPU3BECTH [0 AedeKTiB) Ta 47,91% IUTacTUH Ipa-
BIJIBHO Bi/[OPaKoBaHO BUPOGHUIITBOM.

[TpaKTHUYHE 3aCTOCYBaHHS METOMKH MOXKJIMBE 6€3 CKJIa/IHOTO BUMipPIOBAJILHOTO 00JIa/{HAHHS Ta CIIeliali30BaHHUX CHCTEM MOHITOPHHTY, 110
PO6UTS i MPUAATHOO AJIs BIIPOBA/PKEHHS B YMOBaX OJMHUYHOTO Ta Api6HOCEpiifHOro BUpOOHUI[TBA. Peaizaliiss MeTOy [03BOJIsSIE 3SMEHIIUTH
HeOOIPYHTOBAHO BiIOpaKOBaHMUIl iIHCTPYMEHT, Mi/[BUIIUTH e(DeKTUBHICTh CUCTEMH JIiarHOCTHKH Ta 3a0e3MeYUTH €KOHOMII0 MaTepialbHuX pe-
CypciB MiATIPUEMCTBA.

KurrouoBi croBa: cepe/Hiil pecypc IJIaCTHHH, OIiHKa e(heKTUBHOCTI, pa/iia/IbHUI 3HOC, CTAaTUCTUYHA BUOipKa.
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BUABJIEHHSA BIIMBY TEXHOJIOTTYHUX IIAPAMETPIB AITUTUBHOI'O JIPYKY HA AJATE3IIMHI BIACTUBOCTI
IHTETPOBAHMUX 3D-EJIEMEHTIB 1O 3AZIPYKOBAHHX OCHOB (c. 15-27)

T. Y0. Kupuvok, T. €. Knumenko, M. 0. Boixoasko, B. P. lopouryk

OG6’eKTOM JOCTi/PKEHHSI BU3HAYEHO Ipoliec (hOpMyBaHHs a/ire3iffHoro 3’eZlHaHHA MiX TEeKCTHJIBHMMU OCHOBaMH Ta mosimMepoMm PLA
(Polylactic acid) mig yac mpsimoro FDM-zpyky (Fused Deposition Modeling), 1110 BUKOPHCTOBYETBCSI IIPX BUTOTOBJICHHI TostirpacdiuHoi mpo-
JyKIIii 3 iHTerpoBaHnMu 3D-esemeHTamMu. IIpo6iema, siKa po3ruisifiaaack y po6oTi, 3yMOBJI€HA HEIOCTATHIM PO3yMiHHSIM BIJIUBY CTPYKTYPHHUX
0COGJIMBOCTEH TEKCTUJIBHUX OCHOB Ta ITapaMeTpiB aJlaTUBHOI'O IPYKY Ha CTaGiIbHICTD afre3iifHOro 3’e¢/{HaHHS.

JlocifpKeHHs 103BOJINIM BCTAHOBUTH OCOOJIMBOCTI B3aeMoZii PLA i3 TKAHUHHUMM OCHOBAMH Pi3HOI IIIIBHOCTI Ta TOBIIMHU, @ TAKOXK
BU3HAYUTH Psi/l 3aKOHOMipHOCTEH.

ITpoBesieHO MexaHiuHi BUITpOOYBaHHA Ha BiJJp1B, 3a Pe3yJIbTaTaMU SKUX KiJIbKiCHO OIliHEHO iHTerpaJbHUI onip pyiiHyBaHHIO, a TAKOXK BU-
3HaYeHO 3aJIEXKHICTh MK CUJIOIO Bi/[pUBY Ta TEXHOJIOT{UHMMM ITapaMeTpaMu JIpyKy. BcraHoBsieHo, 1110 popMyBaHHA CTaGiIbHOIO 3UerIeHHs
3a6e3MedyeThbCsl IMiBUIIEHHS TeMIIepaTypH eKCTpys3ii, cepeiHbOl MIBUAKOCTI NepeMillleHHs eKCTPy/epa, a TAKOXK JOTPUMAHHAM MiHIMaIbHOT
Z-BiJIcCTaHb MiXK COTLJIOM i TEKCTHUJILHOIO OCHOBOIO.

OpeprkaHi pesy/IbTaTH JJaJu 3MOTY BUPIMIUTH BU3HA4YeHY IPOGJIeMy IIUIXOM KOMILIEKCHOTO BPaXyBaHHs CTPYKTYPHUX XapaKTePHUCTHK
TEKCTUJIBHUX OCHOB Ta TeXHOJIOT{UHNX mapaMeTpiB FDM-apyky. BcraHOB/IeHi 3aKOHOMipHOCTi 06YMOBJIEHO CyKYITHICTIO TepMOMeXaHiqHoT Ail
y 30Hi ekcTpy3ii PLA Ta ClIpOMOYKHiCTIO TEKCTHJIBHUX BOJIOKOH CIIPUATH IIPOHMKHEHHIO Ta MEXaHIYHOMY 3aKpiIlJIEHHIO IoIiMepy. OTpuMaHi
Ppesy/IbTaTH [0CiPKEHHs MOXKYTh OyTH peKOMEH/J0BaHi 10 BUKOPUCTaHHA 32 yMOB iHTerpallii aiINTUBHUX TeXHOJIOTiH y cdepy mostirpadiyno-
T0 BUPOOHUIITBA /i1 POPMYBAHHS 3aXHCHUX, IEKOPATUBHUX Ta (PYHKIIOHAIBHUX 3D-esleMeHTIB y nosirpadiuniil mpoayKIiii makyBaJbHOTO
Ta MaJiTypHOrO PU3HAYEHHS.

Kirouosi cimoBa: FDM-7ipyk, ajresiiiHa MiljHicTb, osliMepHi KOMITO3UTHI MaTepiaiu, 3HOCOCTIHKiCTh, CTPYKTYPHI XapaKTePHUCTHUKU, SKICTb.
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BUABJIEHHSA BIIVIMBY ITAPAMETPIB PEXKXMIMY HA CTABIJIBHICTD EJIEKTPO/IYTOBOT'O ITOIIECY ITPUBAPIOBAHHA
PO3TATHYTOIO AYI'OIO IIIJ] ®TFOCOM APMATYPHUX CTPH)KHIB A500C (28-38)

10. O. Apoc, O. C. Ilmaguenko, C. B. /Iparan

O6’eKTOM JIOCJIPKEHHS € CTa0IbHICTh eJIEKTPOAYTOBOrO IIPOLIECY Mifl Yyac 3BaplOBaHHs. YTBOPEHHS 3BAPHOIO IIBA TPUBAE BCHOTO 2—4 ce-
KyH/IY, TOMY SIKiCTb 3’€/JHAHHS HAIIpsMy 3aJIeKUTh Bifi CTaGLIbHOCTI rOpiHHSA 3BaplOBAIBbHOI Jyrd. OCOGIMBOCTI €IeKTPOAYTOBOTO IIPOIECY
BU3HAUAIOThCSl KOMOiHALli€l0 ITapaMeTpiB 3BapIOBAIbHOIO PEXHUMY: CTPYM, TPUBAJIICTb 3BAPIOBAHHS, BUCOTA Ii[HATTS Ta IOMepeHiil BUIT
CTpIDKHS. BU3HaueHHs mapaMeTpiB peXXKuMy, sIKi 3a6e3IeuyIoTh cTabiibHe TOPiHHS YTH, — CKJIaJHa ITPaKTUYHA 3a7ja4ya, BUPIIIeHHS sIKOi Me-
TOZIOM Ii/160PY He rapaHTye OTPUMAHHS ONTHMAJIBHOTO PE3YJIbTaTy.

HagezieHi pe3y/sibTaTy JOCTiZPKEHHs IPUBapIOBaHHSA PO3TATHYTOIO JIyTOIO Mifl (hJIF0COM apMaTypHUX cTprkHiB A500C. Sk kpuTepiil Kib-
KiCHOI OIiHKM CTa6iIbHOCTI €IeKTPOAYTOBOTO Tpoliecy 06paHo 3HaYeHHs KoedillieHTiB Bapialiil cTpyMy Ta HaIIpyr#, OTPHUMaHi 3a ZOTIOMOTOI0



CTaTHCTUYHOI 0OPOOKM OCIIMJIOrPaM 3BapIOBAJIBHOI yTH. BCTaHOBJIEHO, 10 Y BCHOMY Aialla30Hi JOCTIKEHUX PEXXIMIB K‘ﬁ,Kf/’ < 20%, TOOTO
€JIEKTPOYTOBUI TIpo1iec € cTabisbHuM. I'padiku 3miHM KoedilieHTiB Bapianii B 3a/1e)KHOCTI BiJ| 3BaplOBaJIbHOTO CTPYMY MalOTh €KCTPEMYyMHU,
110 BiZIMIOBijal0Th HANG1/IBII CTAGLIBHOMY peXKMy 3BapioBaHHs. CaMme Taka 0coOMBicTh GyHKINIT KoedilieHTy Bapiarii 03BoJIsie BUBHAYNUTH
ONTUMAaJIbHY BeJINUMHY 3BapIOBAJIbHOIO CTPYMY.

JloctizipkeHo BILIMB ITapaMeTPiB PeXXMMY 3BaploBaHH: Ha Ipoliec (hopMOyTBOpeHHs 1iBa. OTpUMaHi perpeciiiHi 3aexHoCTi J03BOJISI0TH
CIIPOrHO3YBAaTH 06’€M PO3IIJIABIEHOTO METaJy i, IK HaCJIiZJ0K, FTeOMETPHYHI PO3MipH 3BapHOTO IIIBA.

3a pesysibraTaMy JOCIPKeHHST PO3p00/IeHO iHKeHepHY METOAMKY MOLIYKY ONTHMAJIBHUX ITapaMeTpiB peXKUMy 3BaproBaHHsI. Po3paxoBaHi
IapaMeTpy PeXXUMy 3BapIOBaHHs apMaTyPHUX CTPYDKHIB ZliaMeTpoM 16 MM. OTprHMaHi peXXMMHU BiiIIpalibOBaHi IIPY 3BapIOBAaHHI IapTii KOH-
TPOJIBHUX 3pa3KiB B KUIBKOCTI 10 LIIT, pe3ysIbTaT — FeOMeTpUYHI po3MipH Ta (hopMa 3BapHUX IIBiB BinoBigatoTs BuMoram JICTY B B.2.6-169:2011.

KUrro4oBi cyioBa: po3TArHyTa Ayra, CTabiIbHICTh 3BapIOBaHHS, apMaTypHUN CTPIIKeHb, KoedimieHT Bapialii, onTumizalis pexxumy.
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BU3HAYEHHS PAIIIOHAJIBHOTO CKJIAZTY IUTAKIB 3HVXKEHOI OCHOBHOCTI 3 BUKOPUCTAHHAM NETMATUTY JIJI
IIPOBEJJEHHS EJIEKTPOIIEPEIIZTABHUX ITPOIIECIB (c. 39-50)

10. C. IIpoiigaxk, A. I1. TopoGenp, O. B. XKaganoc, M. O. Pu6ajisueHKO

O6’eKTOM JOCIiPKEeHHs € Tpoliec ¢hopMyBaHHs i MMOBeZiHKa IITAKy MPY BUIUIABL CTaji Ha ByIVIEl|eBili MIMXTi, Mij yac meperiaBy
JIETOBAHUX BiZIXO/[iB B €JIEKTPOCTA/ICIIABIIBHIX YCTAHOBKAX Ta B arperarax I1o3amniqHoi o6po6ku craji. OfHie0 3 aKTyaJIbHUX ITPo6IeM
€ BUKOPUCTAHHS aJIbTepHAaTUBHUX MaTepiasliB, HAaIIpUKJIA[, Jy>KHUX aJIIOMOCWIIKATiB, 3[aTHUX 3aMiHUTH TPafULiiiHi KOMIIOHEHTH ILjIa-
Ky 6e3 moripiieHHs Horo SIKoCcTi. B po6oTi BUK/IajeHi HAayKOBO-0OI'PYHTOBAHI IIepelyMOBH 3aMiHH IUIABUKOBOTO INIIATy B CKJIAJi IUIAKIB
MeperIaBHUX TeXHOJIOTIH i 1o3armivyHoi 06po6KY YKpaTHChKOIO MiHEpaJbHOI CUPOBUHOIO — IIETMAaTUTaMU, SIKi MalOTh y CKJIafi 1o 10-15%
cyMU OKCH/iB JTy)kHUX MeTasiB Na,0, K,O. [TinTeepmreHo edexr BrummBy Na,O i K,0 B ckitazi makis cuctemu CaO-SiO,+(Na,0, K,0) Ha
peoJIoTivHi XapaKTepUCTUKH IIJIAKOBOTO po3IiaBy. [IpoBezieHa cepist JOCTiHUX IJIABOK, SIKA PeryIaMeHTye peXXnM (DOpMyBaHHS LIJIAaKy Ha
YCTaHOBLi KiBIL-IIiY 3 IIOBHO 3aMiHOI0 B CKJIQ/li TBEPAUX LIJIAKOYTBOPIOIOYUX MaTepiasiB MIaBUKOBOTO LINATY IerMaTUTaMu. BUKOHaHO
TIOPiBHAVIBHUI aHaJi3 CKJIa/iB padiHyBaJbHUX MIJIAKIB Aif0901 i ZOCIiAHOI TeXHOIOTii. BcTaHOBIEHO iCTOTHE MiJBUINEHHS PiKOTUINH-
HOCTI 1I7TaKy i JOCATHEHHS CTyIeHs Jecylbdypalii MeTay, cClliBpo3mMipHe 3 MOKa3HUKAMU /1iI040i TeXHOJIOTi] He3Ba)Kalouu Ha 3HIKEHHS
OCHOBHOCT] 11Ky /10 1,8-2,0, 1110 BiJiIIOBilae BUMOTaM /10 IleperIaBHUX IpolieciB. BUkoHaHO XiMiuHMI aHai3 CKIa/[iB MeTasly i IJIaKy fo-
CJTITHUX TUTAaBOK Ha CTa/[il BUIIJIABKM MeTaJIy-HaIiBIPOAYKTY i 06po6KM CTajIi Ha yCTAaHOBI KiBII-ITi4. MeTas ZOCIiHUX IJIABOK ITOBHICTIO
Bi/IIIOBiZIaB BUMOraM HOPMaTUBHO-TEXHIUHOI 0KyMeHTalil. TAKMM YMHOM, B PO6OTi TEOPEeTHYHO OOIPYHTOBAHA iHHOBAIIIITHA TEXHOJIOTIs
1o3amniyHol 06pOOKH CTalTi 3 BUKOPHUCTAHHSM y CKJIa/i IIAKOYTBOPIOIOUMX CyMilllell JIy)KHOTO aJTFOMOCHJIIKATy MEerMaTHUTy. PesynpraTi
SIKOCTi MeTaJIy 110 BMICTy CipKU HiJTBEpAXKYIOTh e(DeKTHUBHICTb PO3p06JIEHOT TeXHOJIOTIT 3 YaCTKOBOIO, a60 ITOBHOIO 3aMiHOIO I1JIABUKOBOTO
LIIaTy IerMaTUTOM IIiJ Jac reperuiaBy abo 1mo3amivHoi 06poOKU CTaIi.

KUIro4oBi c1oBa: erMaTuT, eJIeKTPOAYroBUI IIeperyIaB CTaJli, PeoIOriYHi XapaKTepUCTHKY 1IUIaKy, padiHyBaHHS METAJIeBOr0 PO3ILIaBy.
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BUABJIEHHS BIIMBY OBEPTOBOI'O PYXY KOP3UHU BIBPAIIITHOI'O TPAHYJIITOPA HA CTPYMEHI TA KPAILII
IUIABY MIHEPAJIbHUX IOBPUB Y TPAHYJIAIIMHIN BAIITI (c. 51-58)

B. I. CxuraGincekuii, A. 0. Kapynipkuii

OG6’€KTOM JOCTIPKEHHS € IIPOIIeC PyXy CTPYMEHIB, Kparesib i rpaHy/I MiHepaJIbHUX 00pHB Y po604OMY ITPOCTOPi IPaHy IALiItHOI GalTh.
Oco6uBicTh PyXy — Ije 060epTOBa CKJIa/[0Ba, CIIPUYMHEHA 06epTaHHSIM KOP3MHH BiGpaljiiiHoro rpaHyistopa.

Ha crazii mpoexTyBaHHS /I BUCOKOITPOAYKTUBHOI I'PaHYIIALIHOI CICTEMH BIUIMB 00€PTaHHS KOP3WHY I'PaHY/IATOpPa Ha PyX CTPyMeHiB,
Kpariesib i TpaHysI Ta iX aepofuHaMiuHy B3a€MO/IiI0 3 OBITPSIHUM IIOTOKOM Y GiJIBLIOCTI BilOMUX MOZeJIeil IS rpaHysIsAiiiHOro 06/1aiHaHHS
BPaXOBYETHCSI 0OMEIKEHO.

3a po3paxyHKOBY MOZIe/Ib IIPUIHATO 6araTOTOHAKHY IPaHY/IALiTHY 6aIlTy 3 BHYTPIilIHIM AiaMeTpoM 24 M, BUCOTOIO IIOJIOTY I'paHysI 80 M,
HaBaHTAXKEHHSIM I10 TUIaBy 175 T/roanHy. Po3paxyHKOBI pe3ysibTaTy IOKa3aJjIy, 10 IIPY MIBUAKOCTI 06epTaHHs KOp3uHH 180 06/XB 3a6e3reuy-
€ThCsT HalOIJIBIN IOITyCTHME pafiiaibHe pO3KpUTTS (haxesa. [To6ymoBaHO TpaeKTOpil pyxXy Kparesib i BCTAHOBJIEHO 3aJI€)KHOCTI TOPU30HTAIBHOI
Ta BEPTUKAJIBLHOI CKJIaJI0BUX IIBUAKOCTI sl PI3HUX KOHCTPYKTUBHUX BapiaHTiB KOP3UH.

Pe3ysibTaTi OTPUMAHO IIUISIXOM YHCEJBHOTO PO3B’S3aHHSA CHCTeMU AudepeHIlialbHUX PiBHSAHD PyXy 3 ypaxyBaHHSIM ITOYaTKOBUX YMOB
BUTIKaHHS PO3ILIABY, TEOMETPUYHUX ITapaMeTPiB i IBUAKOCTI 06epTaHHS KOP3UHU I'PAHYJISATOPA.

O6paHuii MifixiZi Moyke BUKOPHCTOBYBATHUCh Ha CTa/lil MPOEKTYBaHHS BUCOKOIIPOAYKTUBHOTO IpaHy/IAIifiHOro o61ajHaHHA AJIsi BUGODY
KOHCTPYKIIil KOP3WHH i peXXUMYy 11 06epTaHHs.

OTpuMaHi 3aJIeXKHOCTI JO3BOJISIIOTH IIPOrHO3YBAaTH TPAEKTOPIT PyXy IPaHyJI i 3a1106iraT HAJIUIIAHHIO 11l He KPUCTAIi30BaHOTO PO3ILIABY
Ha BHYTPIIIHi TOBepXHi 6aIuTH. YCyHeHHS YMOB BTOPMHHOTO APOOIEHHS Kparesb CIIprsie 3MeHIIeHHIO THI0OBU/IIZIEHHs Ta cTabisi3arii rpa-
HYy/JIOMETPHUYHOIO CKJIAZly IIPOAYKTY.

KorrouoBi cioBa: rpaHyssitiifiHa 6airTa, rpaHy/IsiTop, KOp3uHa, (hakes posIiaBy, 06epTOBUM pyX, Bi/IHOCHA IIBUAKICTE.
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PO3KPUTTSA IEPIIIONPUYMHY BIIMOBH PO3JIJIEHOIO BYPIHHS JIAMETPOM 3-1/2 JIOMIMA B HASEMHOMY
CEPEJIOBHIII (c. 59-69)

Sidhi Aribowo, Johny Soedarsono, Sopar Simanullang, Ario Oktora, Warneri, Rini Riasuti, Agus Kaban

OG6’eKTOM LIbOTO JOCJIi/PKEHHS € MBHAKOpi3ambHa cTaab API 5DP Gr 105, sika BAKOPUCTOBYBajacs sIK OypubHa TpyOa Ta Iif yac
OypiHHS BUSIBUJIA BUTIK, IO CIIPUYNHIIIO 3aTPUMKY AOCTAaBKU OGypoBOI MPOAYKIii. B3aeMofist Mik BUCOKMM MapIiiaTbHUM THCKOM H,S,



Marepiasy 3 BICOKOIO TBEPAICTIO Ta 3aKadyyBaHHSM PiJWHU JJI 3aKiHIyBaHHS CBEP/IOBUH BHUCOKOI minbpHOCTI (HDCF) 3amummaerscs
MaJIOBMBYEHOIO, 110 MPU3BOJUTE /IO PO3TPiCKyBaHHs IIiji HAIPyrolo, BUKJIMKAHOTrO cynbdizoM. He3Baxkaroun Ha CyTTeBi IepeBaru,
BUSIBJIEHI CJIiJOBi KiIZTbKOCTI BOJHIO Ta CipKH BKa3yIOTh Ha JIOKAJIi30BaHy KOPO3io, sIka MOXKe IIPU3BECTH A0 Oe3Mpere/[eHTHUX 3yITMHOK
OypiHHS Ta, SIK HACJIIOK, /10 36i/IbIIEHHS eKCIUTyaTaliilHuX BUTpar. HemopgaBHo 6ypuiabHa Tpy6a API 5DP 3-1/2» 3a3Haisa pyifHyBaHHS
3i 3HaUHUM 3HaYeHHAM TBepAocTi 26 HRC, mjo nepesuuiye cranjapt, BusHaueHuit NACE MR 0175. MaTepias ekcriyaTyBaBcs B ra3oBiit
cBepAsI0BMHI, 6araroi Ha H,S, kyqu HDCF 3akadyBaBcs /715 MiATPUMKH Ti[POCTATUYHOTO TUCKY Ta BUKOPHCTAHHS SIK KOHTPOJIBHOI pifin-
HU. ByJ10 11poBeieHo YucIeHHi 110JIb0Bi Ta 1aG0PaTOPHi AOCIIiZPKEHHS /IS BUSBJICHHS IIEPIIONPUYUHMY 1[bOT0 PyHHYBaHHS, BKJIIOUAIOUN
Bi3yaspHi orsin, MakpodoTorpadito, aHali3 XiMiYHOTO CKJIaJy, BUIIPOOYBAaHHS PiANHY IS 3aKiHIyBaHHS CBEPAJIOBMH, BUIIPOOYBaH-
Hs Ha po3Tar, Meranorpadiro Ta SEM-EDX ananis. Ciigy 3cyBy Ta CTyNmiHYACTi C/Ii/ju Ha 3pyHHOBaHOMY MaTepiaJli 4iTKO BKa3yloTh Ha
KPHUXKICTB, 0 KOPEJIIOE 3 MOMITHOIO MIITHiCTIO Ha po3Tar 907,80 MIla Ta mexxero BUAOBXKeHHs 18,18%. 306i/bIeHHsI TBEPAOCTi MOHAT
22 HRC BKazye Ha CXWJIBHICTb ZI0 Cy/Tb(iHOr0 PO3TPiCKyBaHHS ITi/] HAIIPYTOIO, /ie TPOHUKHEHHS BOAHIO 30i/IbIIy€eThCS 3i 36ibIIEHHAM
napuianbHoro TcKy H,S. Lli pakTy y3rofpKyloThes 3 pesy/IbTaTaMy aHali3y XiMiYHOIO CKJIa/ly BOJH, sIKi TOKa3yIOTh, 0 piBHi S?~ Ta HS™
TIepeBUIIYIOTh OAHY YaCTUHY Ha MinbitoH. KpiM Toro, MeTasorpadis BUABIse MDK3€PHUCTE PO3TPICKyBaHHS B BiAIIyI[eHOMY MapTeH-
cuTi, IMOBipHO, iHilifioBaHe B JIOKAJIPHOMY KOHIIEHTPATOPi HAIPYT Iepes MOIINPEHHAM i ImifTBep/KeHe 300pa)keHHSIMU CKaHYI0uOTro
€JIEKTPOHHOI'0 MiKPOCKOIIa.
KurrouoBi coBa: cysbdifiHe po3TpiCKyBaHHS ITiji HAIIPYTOI0, BOJHEBa KPUXKiCTh, BMICT CipKu, pyliHyBaHHS OypUJIBHOI TPyOU.
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BU3HAYEHHS BIUINBY TPAHCOOPMOBAHUX MOBITPSIHUX KAHAJIIB TA TEIUIOBIABUBHOI'O EKPAHA B HUX
HA TEILUIOBOJIOTICHHI CTAH KYTOBOI'O EJIEMEHTA B YMOBAX 3HAYHUX CE30HHUX TEMITEPATYPHHX
TPAJZIICHTIB (c. 70-80)

Nurlan Zhangabay, Ulzhan Ibraimova, Timur Tursunkululy, Bolat Duissenbekov, Bagdaulet Urmashev, Akmaral Utelbayeva,
Shugyla Shayakmet

OG6’eKTOM OCTI/PKEHHS € KyTOBHIl eJleMeHT GaraToroBepxoBoi OyiBii 3a yMOBH pi3HOI moBepxoBocTi. IIpo6siema, 110 po3B’sizyBaacs
B po6OTi, IIOB’s13aHa 3 ypas3/IMBIiCTIO KyTOBUX €JIeMEHTIB Oy/liBesIb B yMOBaX TeMIIEPATyPHHUX IeperiazliB. BUKOHAHO 4MCesIbHY OLiHKY eHepro-
e(heKTUBHOCTI KyTOBOT'O eJleMeHTa 30BHIIIHIX CTIHOBUX KOHCTPYKI[iii Oy/iBesIb i3 BepTUKAJIbHUMU MOBITPIHUMU KaHAJIaMU Ta TeIIOBiI0MB-
HHMM €KPaHOM B yMOBaX 3HAUHUX CE30HHUX TeMIIePaTypPHUX I'PAZi€HTiB i pi3HOI IOBEPXOBOCTI.

[TpoBesieHO aHaIi3 TEMJIOBOTO Ta BOJIOTICHOTO PEXXMMIB KyTOBHX 30H 30BHIIIIHIX OrOpPO/PKyBaJIbHUX KOHCTPYKIiil Oy/iBesib, 110 XapaKTe-
PHU3YIOTHCS IPOCTOPOBUM XapaKTepOM TeILIoNepezadi Ta MiIBUILEHO0 TEILJIOBOO yPas3IUBicTIO. YnceIbHe MOZIeII0BAHHS BUKOHAHO METOJ,0M
CKiHYEHHUX €JIEMEHTIB Y IIporpaMHOMY cepeloBUlLli ANSYS i3 BUKOPUCTAHHSAM CIIPSDKEHOr0 PO3PaXyHKY TEIIONIEPEHOCY Ta BOJIOTOIIEPEHOCY
TIpY PO3WIsAAi Pi3HUX KJIIMaTUYHUX CIIeHapilB HaBKOJIMIIHBOTO cepejoBUILa. [IpoaHaIi30BaHO BILIUB reOMeTpil KyTOBOi 30HU Ta BUCOTH 0y-
JIiBJIi Ha PO3IIOAI TEMIIEPATYP i pU3UK YTBOPEHHS KOH/IEHCATy B 30BHIIIHLOMY OTOPOJRKEHHI.

Pe3ysbTaTi OCTiZPKEHHS TTOKa3aIu, [0 B 3MMOBUH Iepio/] y KyTOBUX 30HaX (hOPMYEThCSl BUpaykKeHa HEOJHOPIZHICTh TeMIepaTypHOTo
T10JI51, 3yMOBJIeHa e()eKTOM TEeTIOBOTO MOCTa. BogHOUYAaC BiJHOCHE 3HIDKEHHS TEMITEPaTypH B KyTOBiH 30HI IMOPiBHAHO 3 IMPAMOJIiHIHUMEI
JJITHKaMU CTIHUA CTAaHOBUTD Bifl 7% 10 12%. Y mepexifHi Ta JIiTHI repiogy TeMiepaTypHi IpalieHTH CyTTEBO 3MEHIIYIOTHCS, a BIUIUB BUCOTU
GyziiByIi € He3HAUHUM. AHaJIi3 BOJIOTiCHOTO PEXXUMY BHSIBUB MOJKJIMBICTb KOPOTKOUYACHOTO YTBOPEHHS KOHZEHCATY 6€3 YMOB [JIs IOBTOTPHBa-
JIOTO HaKOIIMYEHHSI BOJIOTU.

OTpuMaHi pe3y/bTaTy MOXKYTh OyTH BUKOPUCTaHI ITiJ] 4ac MIPOEKTYBAHHS eHeproepeKTUBHUX aJalITUBHUX 30BHILTHIX CTIHOBUX KOHCTPYK-
1iit OyziBesb y perioHax i3 BUpaKeHUMH CE30HHUMU TeMIIepaTyPHUMU KOJTMBaHHSIMU.

Kirrouogi coBa: eHeproeeKTHBHICTD, CTIHOBI KOHCTDYKILil, TeIIonepeAayda, yrcebHe MOJIC/IIOBAHHA, TeMIIepaTypHi IpajlieHTH.
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BU3HAYEHHA 3AKOHOMIPHOCTEM POBOTHU CTPYMEHEBOI CUCTEMM 3JIETY JIITAJIBHOT'O AIIAPATY 13 COILUIAMUA
CITEIIAJIBHOT ®OPMU, 1110 YKUBUTHCA BIJI TASOTTIPABJITYHOTO AKYMVJIATOPA (c. 81-95)

C. B. CrpyruHcekuii, /1. B. Koctiok, I. A. I'puriko, A. 1. 3iiHchKuiT

O6’eKTOM JI0CIIiIKEHHS € po6odi IpolecH PiANHHOI COMJIOBOI CUCTEMH, 1110 YKUBUTBCS BiJ] ra30TifipaBIiuHOr0 aKyMy/IsITOpa sKa BUKO-
PHCTOBYETHCS /JIs 3JIETY JIITAJILHOTO arapary. Po60oTa HampaBieHa Ha 3HAXO/KEHHS 3aKOHOMipHOCTEH pOOGOTH TiJ{paBIidHOI CUCTEMH, L]0
BIJIIOYAE Ia30Ti/[paBIiyHUil aKyMyJITOp Ta COILIA 3i 3MiHHOIO ()OPMOIO IIOIIEPEUHOTr0 IIePeTHHY AKi (PYyHKIIOHYIOTh IIPX 3MiHHOMY THCKY.
JlaHi 3aKOHOMipPHOCTi BU3HA4al0Th KiHEMaTHU4Hi ITapaMeTpH JIiTaJIbHOTO anapary SsKii IPUBOJIUTECA B PyX 3a JIOITIOMOTOI0 PiIMHHOI COILIO-
Boi cucreMu. YucesbHe MO/Ie/IIOBaHHS poOOUMX IIPOLIECiB comesl CreliaabHOoi GOpMU MOKa3as0 Mi/[BUIEHHS BUXPOYTBOPEHHS Ta Gi/bI
pi3Kke 36iJIbIIEHHS MIBU/IKOCTI Y s1/1pi TOTOKY Ha KiHIeBiil AinstHI coria. BctaHOBIIEHO, 1110 BTPATH €Hepril /i comes 3i 3MiHHOI0 (hOpMOI0
TIOTIEPEYHOT0 TIEPETHUHY € Ha 4% GiIBIINMU HXK [T KOHIYHUX coTiesl. BU3Ha4YeHi 3aKOHOMIPHOCTI ITPOTiKaHHS MPOILIECiB 3aps/KaHHs Ta
PO3pA/KAHHA Ta30ri/[paBlivHOro aKyMy/IsITOpa HaJaJd MOXJIMBICTh BCTAHOBUTHU ONTHMMAaJbHE CIiBBiZHOIIEHHS MiX Macol piluHM Ta
3aII0BHEHOTO akyMyssiTopa piBHe 0,23. [TokazaHo, 110 MAaKCUMaJIbHUN 06CAT eHepril Ta piiHNU OTPUMYEThLCS 32 YMOBH POOOTH COTIeJI IIpU
3MiHHOMY THMCKy SIKWI TIa/lJa€ HIDKYE 32 IOYaTKOBMI THUCK 3apaAKu. Ha OCHOBI TATOBOro 3yCHJUIA COIUIA BU3HAYEHI 3aJI€KHOCTI BUCOTH
MiZifioMy, MBU/KOCT] Ta MPUCKOPEHHH JIiTaJIbHOTO amapary Bifi ioro Macu. BcTraHOBJIEHO, 1110 TTPU CIiBBiJHOIIEHH] MacH JIiTaJbHOTO ama-
pary /10 MacH ra3oriZipaBjaiqHoro aKymysaTopa, piBHOMY 2.0, COIJIOBa crucTeMa 3abe3Iedye JMile FOpU30HTaJIbHUI PO3TiH 0 MIBU/KOCTI
BiJIpMBY, a IpM 3HAYEHHI CIiBBijHOIIEHHA MeHIe 0.2 3a6e31eYyeThcsd BEPTUKAJBHUAM Mi/IiioM Ta TOPU30HTAIBHUN PO3TiH 10 IIBUAKOCTI
BiZipuBy. Pe3ynpTaTi AOCTiZPKEHb MOXKHA BUKOPMCTATH [JJIsl OLiHKM TPAaHUYHMX MOXUIMBOCTE CUCTEMM 3JIeTy IIPM BUKOPUCTaHHI BOAU
y sKOCTi po60oYoro Tisa.

Kurrouosgi croBa: siTajsibHUIE amapar, ra3oriipaBaiuHnil akyMy/IsTop, PiAMHHO-CTpyMeHeBe COILIO, BEPTUKaJIbHUM 3JIiT, 06UnC/II0BabHA
riipoJrHaMiKa, eHepreTUYHi XapaKTepUCTUKU.
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CTBOPEHHS IIIIXOAY JJIS IIPOTOTHUIIYBAHHSA ABIAIIIMHOY JETAJII, IITO 3HOIIEHA ABO IE@OPMOBAHA,
HA OCHOBI PEBEPC-ITHOKUHIPHUHI'Y (c. 96-104)

K. B. Maiiopoga, C. O. 3axuiHncekuii, O. O. Kaninyc, A. C. Cycios, O. C. Ckuba

OG6’eKTOM JIOCTIi/PKEHHS € TeOMETPUYIHA TOYHICTh I[M(POBOI MozeIi aBiarjifiHol feTari cTBopeHoi 3a moprperoM. IIpo6ieMa, 1o BUpIIIy-
Bajiacs — BiZITBOpeHH:A reoMeTpii aBianiiiHoi getasi Ha ocHOBI i1 opUriHAIBHUX PO3MIpiB.

IIpezicTaBIeHO MPOLEAYPY 3 PEKOHCTPYKIT reomeTpil aBialifiHux Jetaseii, 1o MarTh 3HOC abo Aedopmariii (3MiHK po3mipiB i Gopm
BiJl HOMiHQJIBHUX), Ta OLiHIOBaHHS TOYHOCTI nMQpoBoi 3D-Mozeni 3a MeTogamu PIL. 3arponoHOBaHO MiAXiz i3 onudpoByBaHHS LOCIIHUX
netaseit 3a P y BUIVIsi 3arajlbHOTO aITOpUTMY (OpMyBaHHS JaHUX 1[HdpoBoi 3D-Mozesti focaigHol feTani. AATOPUTM BKJIOYaE 3D-cKkaHy-
BaHHs, 06p006JIEHHS XMap TOYOK, ITOGYZOBY ITOJIirOHAIBHOI MO/IEJTi, aHaJTi3 «TIHBOBHX 30H» i JIOAATKOBI iTepamnii 3i 3MiHOO ITOJIOXKEHHS /IeTaJi.
OcTaHHE /I03BOJIMJIO 3 BUCOKOK TOUHICTIO i/1eHTH(iKyBaTH reoMeTpito OpUriHaJIbHOI JOCTiAHOI eTasti auist mo6yioBu nugposoi 3D-Mozerti.
Ampo6arisi miaxoAy BUKOHAHA Ha IIPUKJIA/ iMIIesiepa 3 BUKOPHUCTAaHHSM KOOPAWHATHO-BUMIiproBaabHOI MammmH HEXAGON Absolute Arm i3
JIa3epHUM CKaHepoM AS-1, 110 326€3MeYHI0 TOYHICTh CKaHyBaHHs +0,05 MM i LIiIBHICTh TOYOK /10 0,026 MM. IIpOBeZIeHO TOTOYHUH KOHTPOJIb
reoMeTpil Ta KOPEeKIIisl BiIX1JIeHb 32 KOJHOPOBOIO KapTOI0 Ha KOYKHOMY €Tarli peasizarii asropurmy. Lle fano 3Mory MiHiMi3yBaTy IMOXHOKH,
YCYHYTH «TiHBOBi 30HM» Ta BiJHOBUTH BTpadeHy I'€OMETPil0 OpUTiHAJIBHOTO iMIesiepy mpu mobymosi mudposoi 3D-Mozpeni. OcraTouHUi
KOHTPOJIb CTBOPEHOI MOJIEJIi ITOKa3aB MO3UTUBHICTL OTPMMAHMX Pe3y/IbTaTiB, 10 BKJIAJAINCA B Aiana3oH +£0,05 Mmm. OTpuMaHi pesyibTaTi
JlalyTh 3MOTY TTPOTOTUITYBAaTH AOCTiHI /IeTasi, [0 MaJI 3HOIIEHHS a00 ITONIKO/KEHHS, 3 BiZITBOPEHOI0 T€OMETPier0 BUCOKOI TOUHOCTI, sTKa
BKJIQJIA€THCS B IOIYCK HAa BUTOTOBJIEHUI PO3MIp.

KorrouoBi cioBa: peBepc-imxuHipuHT, 3D-CKaHyBaHHS, PEKOHCTPYKIisl reOMeTpil, TOUHICTh TeOMETPii, aJITOPUTM PEeKOHCTPYKIIi, I po-
Ba MOJieJIb, KOHTPOJIb IIOBEPXHi.
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BHU3HAYEHHS KOHCTPYKIIMHUX ITIAPAMETPIB JUCKOBUX POBOYMX OPTAHIB JJIsI IIEPEYIIJIBHEHHUX
I'PYHTIB (c. 105-115)

1. A. IlleBueHKo, I'. A. Tosry6, H. M. IluBeHKOBa, A. B. MapTHUHIOK, 1. JI. PoroBcekuii, O. B. MeaBeacbkuii, B. JI. KyInKiBCbKHI,
M. JI. 3aenp, B. P. Bitenpskuii

O6’eKT BOCIiKEHHS — ITpoLec B3aeMOAii chepUuHMX AMCKOBUX POOOUYMX OPraHiB i3 I'PyHTOBUM cepe/ioBUILeM. BU3HauaBcsl B3a€EMO3B s~
30K MiXX y3araJbHEHUMH ITOKa3HUKAMU Ta KOHCTPYKIIITHIMU ITapaMeTpaMy JUCKOBHX Po6OYNX OpraHiB (JiiaMeTp Auicka, pagiyc cepu, Kimb-
KiCTh BUPIi3iB Ha JUCKy) IIPU KyTi aTaKy CeKuii AUCKiB 20° Ta MBUAKOCTI PyXy 7-8 KM/rof. Jlo y3araJbHEHUX I1apaMeTpiB BilHECEHO IMUTOMe
HaBaHTKEHHS Ha JVCK, CTAaOLIBHICT XOAY pOOOYHX OpPraHiB 3a IMIMOUHOI0 0OPOOITKY Ta IMOKAa3HUK SIKOCTi KPUIIEHHS I'PYHTY. MiHiManbHUH
MMUTOMUH TATOBHUI OIip AUCKIB MOXke GyTH OTpHMaHMI Ipu JiameTpi aricka 380 MM, pajiyci cdepu ancka 682 MM Ta KijbKOCTi BUpi3iB Ha
nucky 10 mt. Crabinizanis pyxy JucKa 3a NIMOMHOIO 06p0o6iTKy 6e3 J0JaTKOBOTO 361/IbIIeHHSI TMTOMOTI0 HaBaHTA)XXEHHS Ha HOT'O IIPU3BOAUTH
10 3HAYHOTO MOKPAIeHHs SIK eHepreTUYHUX, TaK i IKICHUX ITOKa3HUKIB POOOTH JUCKOBUX POOOYHMX OpraHiB. MiHiMasbHE CepeHbOKBA[pa-
TUYHE BiIXWJIEHHS ITTUOMHU 00POGITKY I'PYHTY OCSATAeThCs IIPU AiamMeTpi Aucka 380 MM, paziyci chepu jucka 626 MM Ta KiIbKOCTi BUPi3iB Ha
Jucky 10 mT. TIoKa3HUK SAKOCT] PO3IyLIEHHS I'PYHTY BU3HAYAETHCS CTAbIBbHICTIO PyXy AFICKa 32 IMTMOMHOI0 06po6iTKy. IIpH I[bOMY ANCK yTPH-
MYETBCS Ha TEXHOJIOT{UHii TM6MHiI 06po06iTKy, a 6isbiia floro yacTiHa cepUIHOI IOBEpXHi, SIKa 3aHypeHa B 'PYHTOBE CEpPeLOBHILE, TpUiiMae
y4acTh y po3myuieHHi I'pyHTy. To6TO cTabiIbHUM pyX AMCKA 32 BCTAHOBJIEHOIO IVIMOMHOIO 0O6PO6ITKY 3a6e3Ieuye MaKCUMaIbHe PO3IIyIeHHSs
I'PYHTY, 1II0 MOXKe OYyTH OTpUMaHe IIpH ZiiaMeTpi Axcka 524 Mm, pagiyci cepu aricka 710 MM Ta KisibKoCTi BUpi3iB Ha AncKy 10 mmT.

ITpaKTHUYHe 3HAYEHHS Pe3y/IbTATIB JOCIIi/HKEHHS MOJISTAE B TOMY, 110 BOHU MOXCYTb OyTH BUKOPHCTAHI /11 PO3POOKU ANCKIB ITi/i KOHKpeT-
Hi yM0oBH po6oTu. IIpy 11bOMy CIiBBifHOIIEHHS pajiyca ArcKa /o fioro Aiamerpa (R/D) BU3HaUae 34aTHICTD AVICKA TIPAIFOBATH B KOHKPETHUX
I'PYHTOBUX YMOBAX.

KUrro4oBi ciroBa: [1CKOBi po60oui opranu, TATOBUH OITip, epeyIiIbHeHUI I'PYHT, TUTOME HaBaHTAXKEHHST AUCKY.



