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The object of this study is the screen-exhaust device in the TV3-117
engine of the Mi-8MSB-B helicopter.

To reduce visibility in the thermal range, a system of mixing hot
engine exhaust gases with ambient air is used; this technique makes
it possible to reduce the infrared radiation of engines. For this pur-
pose, a new sample of screen-exhaust device was designed for testing.

A thermal imaging survey of the helicopter was conducted. Three
variants of thermal images were acquired: a helicopter without instal-
lation of a thermal visibility reduction system, a helicopter with stan-
dard exhaust shields installed, and a helicopter with newly developed
shield exhaust devices installed. Based on the obtained experimental
results, the characteristics of the intensity of infrared radiation were
determined for three variants of research in the range of thermal waves
of 3-5 pm. The study uses a comprehensive approach to solving the
tasks, which includes a statistical analysis of known and promising
ways to protect a helicopter from guided missiles with infrared homing
heads based on reduced radiation forces and a theoretical method for
calculating flow and temperature fields. The advantages of placing the
section of the exhaust channel of the designed screen-exhaust device
in the horizontal plane for complete shielding of infrared radiation in
the lower hemisphere have been experimentally proven. The benefits
of directing the flow of exhaust gases from the screen-exhaust device
into the space above the helicopter propeller and dividing this flow
into four separate flows were shown. The results of experimental re-
search could be used to design new or improve existing screen-exhaust
devices by the developers of military aviation.

Keywords: gas turbine engine, screen-exhaust device, thermal
visibility, intensity of infrared radiation.
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The object of this study is the process of descending illumination
elements equipped with a braking device in the form of two-bladed
grills rotating in different directions. The classic parachute method
does not provide the necessary speed of descent, it has low illumi-
nation parameters and significant drift of illumination elements by
side wind.

To solve the tasks set, mathematical dependences were obtained
for calculating the aerodynamic characteristics of the descent device
with the illumination element and its delivery to the ejection point.
The drag and lift force coefficients during the flow around the blades
of a dual-rotor impeller with different Reynolds numbers were de-
termined by the method of numerical modeling based on the ANSYS
CFX software package. The optimal geometric characteristics of the
profile satisfying the condition for the necessary speed of descent of
the illumination element at the given weight of the descent appara-
tus were determined.

Reasonable requirements for illumination parameters and an
improved composition of the flare have been proposed.

A mathematical model of the movement of a body of variable
mass to the point of ejection of the illumination element was built.

The new design of the descent device makes it possible to re-
duce the speed of descent by 10—15 % and increase the weight of
the payload by 20-30 %. The proposed illumination composition
provides sufficient illumination of the object for 5 minutes with
a light intensity of 2—2,5 million candelas and an average diameter of
the illuminated area of 2000-2500 m. The mathematical model of the
movement of a variable mass body to the point of the illumination
element ejection makes it possible to determine with high accuracy
the gun firing settings with illumination ammunition (3040 % more
accurate) and the time of ejection of illumination elements.

Results of the current research make it possible to solve the sci-
entific problem of ensuring the maximum efficiency of illuminating
the terrain at night.

Keywords: drag force, dual-rotor impeller, descent speed, illumi-
nation time, light intensity, illumination radius.
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The working bodies of agricultural implements should minimize
resistance to movement. The shape of a curved tooth, which is fixed
between two cylindrical disks, has been considered in this paper.
Several such sections on the shaft form a drum similar to a harrow
roller or a needle harrow. When rolling, the tooth sinks into the soil,
followed by its loosening. The task was to find such a shape of the
tooth, which at the first stage of immersion in the soil would slide
over it as much as possible with minimal deformation, and at the
second stage would balance it and turn it over.

The object of the study is a drum-type working body. The work
of a straight tooth with its transformation into a curved tooth was
analyzed. As a result of such an analysis and subsequent search,
a rational shape of a drum-type tillage working body was obtained
for the purpose of reducing resistance when it is buried in the soil.
The involute of a circle turned out to be such a curve. A tooth in the
form of an involute of a circle has a peculiarity: at the moment of
contact of the tooth with the ground, the absolute velocity vector is
directed perpendicular to it. The result is explained by the fact that
as the disks roll, the tooth sinks into the soil, and the point of entry
remains unchanged, and the tooth itself slides practically along itself,
especially in the upper layers of the soil. In known working bodies,
their curvilinear form was selected experimentally. The proposed
shape of the working body was obtained analytically. To reduce the
resistance of the teeth entering the soil, the ratio of the tillage depth
to the radius of the drum is important. The immersion of the blade
to the full depth should correspond to a 30° rotation of the drum.
After diving to the maximum depth, it begins to weigh the soil to
the surface or loosen it. The field of application of such a tooth shape
can be the improvement of the working bodies of tillage implements.

Keywords: energy intensity of penetration into the soil, tooth
shape, least resistance, involute of a circle.
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The object of the study is to determine the critical impact speed
during shell destruction, study crack formation in the shell, and grind
the shell. When operating a grinder-mixer-dryer, problems arise such
as determining the speed of impact on the shell depending on the
height of its fall, the lack of ability to determine the speed of shell fall
from certain heights, which complicates planning the operation of the
finger shaft. As a result of research, it was found that an auger with
knives crushes and moves feed raw materials, and the impact-spread-
ing shaft ensures partial grinding of fragile raw materials and inten-
sive processes of mixing and drying wet feed with uniform filling of
the installation hopper. The appearance of cracks on the shell when it
falls from a height of 0.15 m has been experimentally recorded. There-
fore, this speed of impact of the shell on a metal surface is the critical
peripheral speed of the impact-spreading shaft, which ensures partial
crushing of the shell. As a result of theoretical studies, an analytical
expression was obtained that provides the determination of the shell
impact speed depending on the height of its fall. The value of the
critical peripheral speed of the fingers of the impact-spreading shaft
is determined to be 1.66 m/s. The experimental results showed the
effective occurrence of grinding, mixing and drying processes. More-
over, within 15 minutes of operation of the installation, the wet shell
was crushed in accordance with the requirements. The uniformity
reached up to 90 % within 4 to 6 minutes of its operation, and drying
proceeded at a rate of 26.54 % per hour. All this proves the effective-
ness of the processes of grinding, mixing and drying wet food, and also
confirms the reliability of theoretical research.

Keywords: grinder-mixer-dryer, impact-spreading finger shaft,
cracks, destructive speed, eggshell.
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In this research, by using the finite element method, the effect
of five parameters (density of a liquid mineral fertilizer (p), its
temperature (T), tank wall thickness (L), spacing of stiffeners (K)
and stiffeners height (#)) on the strength of standard polyethylene
rotomolded tanks used for storage of liquid mineral fertilizers (LMF)
was studied. Using the Taguchi method, it was found that these
parameters are ranked according to the degree of their influence (in
decreasing order) on: maximum stresses (p>L>/A>T>K), maximum
stresses in the tank walls (p>L>K>T>h) and deformations of the
tank (for DX/DY: p>L>h>T>K and for DZ: p>L>h>K>T). Valida-
tion of the FEM strength calculations was carried out, which showed
satisfactory convergence of the calculated and experimental values.
Generalized equations are derived that describe the effect of all five
studied parameters on P, PW and tank deformations (along the X, Y
and Z axes). On the basis of the derived equations, a nomogram has
been constructed, which makes it possible to choose the optimal wall
thickness that will correspond to the LMF density and storage tem-
perature. Applying the optimal wall thickness ensures a guaranteed
service life of at least 50 years, minimizing the risk of environmental
accidents caused by tank failure and the release of LMF and associa-
ted toxic substances into groundwater. This research offers valuable
insights for designing safer and more durable storage tanks for liquid
mineral fertilizers. As an optimal design of the tank for storing the
most common fertilizer UAN-32 (Urea Ammonium Nitrate, 32 %
nitrogen), with a density of 1.32 g/cm?® and at storage temperatures
up to 40 °C, the following values of structural parameters are recom-
mended: L=10 mm, K=38 mm, and 2=4 mm.

Keywords: polyethylene tanks, finite element method, deforma-
tions, strength calculation, Taguchi method.
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The object of this study is the deformation processes in protec-
tive structures under the action of static load in the coal massif in
order to preserve the integrity of the side rocks and the operational
condition of mine workings. Under laboratory conditions, the defor-
mation characteristics of rigid and flexible protective structures, as
well as supports made of crushed rock, were studied on experimen-
tal samples. The samples were subjected to uniaxial compression.
It was established that there is a functional relationship between
the coefficient of transverse deformation v and the relative change
in the volume 8V of protection structures, which makes it possible
to estimate their bearing capacity. For rigid protection struc-
tures (coal pillars, cast strip, cement blocks, blocks of reinforced
concrete bollards, bundles of wooden racks), the deformed state of
the structures determines their behavior. This happens at values
of v=0.3-0.5 and 8V <0.09. Their stability is fixed within the safe

deformation resource. An increase in the deformation energy den-
sity of such structures beyond the safe deformation resource leads
to their destruction due to a change in shape. For flexible protec-
tion structures (bundles of wooden racks, rolling bundles made of
wooden sleepers), which have a transverse deformation coefficient
v=0.02, at a relative change in volume 8V <0.3, the compaction of
structures is observed. Increasing their stiffness allows limiting the
convergence of side rocks.

For a support made of crushed rock, at v=0.25-0.32 and a rela-
tive volume change of 0.12<8V <0.32, its compaction and increase
in resistance occur. Under such conditions, the convergence of side
rocks is limited. In order to preserve the integrity of the lateral and
operational condition of preparatory workings in the excavation ar-
eas of coal mines, it is advisable to use flexible protective structures
made of wood or supports made of crushed rock.

Keywords: coal massif, preparatory workings, protective struc-
tures, lateral rocks, static load.
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This work investigated the effect of vortex shedding during the
action of wind on tower structures with a solid cross-section. Failure
to take into account this influence, together with the manifestation
of the phenomena of physical wear of structures during long-term
operation, can lead to building accidents. The object of the research
are tower structures with a solid cross-section, which are widely
used in modern infrastructure — advertising pylons with a transpa-
rent advertising structure with a height of about 12, 22, 25 m, and
a flagpole with a height of 48 m. The most frequent manifestations of
oscillations according to the first natural frequency and shape have

been considered, which occur even with moderate winds and when
a large number of oscillation cycles occur. In this work, the number
of oscillating cycles per year was determined and estimated based
on the archive of meteorological observations. It was found that the
number of oscillating cycles due to the action of wind excitation for
the example of the structures under study is from 2.6 to 14.4 million
per year, which requires the mandatory limitation of stresses in the
parts of structures during the design to enable their durability. The
magnitude of forces from vortex shedding for the studied structures
ranges from 2.9 to 43.5 % of the forces caused by the influence of
the frontal wind, depending on the height of the structure. Thus, it
was found that the influence of vortex shedding is very insignificant
for structures up to 12—15 m high and increases for structures 20 m
and higher. Rational forms of the cross-sections of structures were
established to reduce the influence of vortex shedding — these are
cross-sections of a circular and a cross-section close to it. In a general
formulation, these are sections for which peak stresses relative to
forces in one plane fall into the neutral zone for stresses from forces
in another plane. Recommendations have been also given on the si-
multaneous consideration of forces from the action of frontal wind on
the structure and vortex shedding since both manifestations of wind
action on tower structures cannot be separated.

Keywords: tower structures, wind dynamics, vortex shedding,
endurance calculation, natural frequency.
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The object of this study is the process of end milling, taking into
account the discontinuity of the process, simultaneous cutting with
several flutes arranged in a spiral, tool runout, and feedback in the
elastic machining system, in particular, for the depth of cutting. The
subject of the study is the cutting force and identification of its em-
pirical model. During identification, the cutting force coefficient is
automatically determined when matching the theoretical and experi-
mental oscillograms of the cutting force component. The reported re-
sults related to forecasting the cutting force at end milling are based

on a mechanistic approach and involve the process modeling method
for forecasting. The simulation uses an algorithm for representing the
interaction of the cutter flutes workpiece engagement, based on the
scan of the cutter according to the rotation angle coordinate. The
algorithm makes it possible to identify empirical coefficients and
exponents of the cutting force model based on experimental oscillo-
grams of cutting force components. The built model is implemented
in an application program and owing to the representation of the
machining system in the form of a closed structural diagram, it allows
predicting the elastic displacement, which will determine the actual
cutting depth. The developed program under an interactive mode
using digital files of experimental cutting force components makes
it possible to perform model identification and predict cutting force
components with an error of 4.6 %. The adequacy of the algorithms
was confirmed by measuring the profile of the machined surface in
the places where the cutting mode changed with the feed stopped.
The developed simulation algorithm makes it possible to take into
account the simultaneous cutting by several flutes arranged in a spi-
ral, the runout of the tool, and the feedback in the elastic machining
system, in particular, the depth of cutting.

Keywords: cutting force, end milling, digital simulation, empir-
ical model identification.
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The object of this study is the compaction methods of asphalt
mixtures under laboratory conditions.

The experience of determining the physical properties of coarse-
grained asphalt concretes taken from the layers of the road pavement
structure shows that their values do not correspond to those of
the samples obtained by laboratory compaction using the pressing
method. In 90 % of cases, the density of cores exceeds the density
of laboratory samples while the indicators of void content and wa-
ter saturation are significantly lower than for laboratory samples.
The compressive strength indicators of asphalt concrete are almost

independent of compaction methods and are not very informative.
All of the above leads to the conclusion that the methods of laborato-
ry compaction by pressing do not meet modern requirements.

Low values of water saturation and void content of cores and
laboratory samples compacted with a gyrator allow us to argue
about outdated approaches to the design of grain compositions of as-
phalt concrete. Low-informative indicators of compressive strength
indicate the need to use other mechanical characteristics that will
make it possible to predict the properties of asphalt concrete in the
pavement, for example, rutting resistance. As a summary, template
solutions in the design of asphalt concrete warehouses and physical
and mechanical characteristics are necessary only to establish com-
pliance with the requirements of regulatory documents.

The current work shows that it is almost impossible to predict
the properties of asphalt concrete based on laboratory samples ob-
tained by pressing.

All this leads to the need to change the regulatory framework,
which is possible by using regulatory documents of the countries in
the European Union and the United States of America.

Keywords: compaction method, rutting resistance, compressive
strength, void content, water saturation of asphalt concrete.
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BU3HAYEHH XAPAKTEPUCTUK IHTEHCHBHOCTI IHOPAYEPBOHOI'O BUIIPOMIHIOBAHHS BUXJIOITHOTO
TPAKTY TASOTYPBIHHOI'O IBUT'YHA TB3-117 BEPTOJIbOTA MI-8MCB-b (c. 6-13)

M. L. Kinamyk, 1. @. Kinamyxk

OG6’ €KTOM JIOCIIKEHHSI € €KPAaHHO-BUXJIOHUIT TIPUCTPiii y ckirai asuryna TB3-117 Beproabora Mi-SMCB-B.

JJ1s1 3MeHIIIeHHsT IOMITHOCTI B TEIJIOBOMY Jlialla30Hi 3aCTOCOBYETLCS CUCTEMA 3MIIIyBAHHS TapsYiX BUXJIOIHIX ra3iB BUTYHA 3 HABKO-
JIMITHIM TOBITPsIM, 11ef crioci6 103BoIIsie 3MeHIUTH iHpayepBOHE BUIPOMIHIOBAHHS ABUTYHIB. 3 1[i€I0 METOIO GYB CTBOPEHUI HOBHIA 3pa3oK
€KPaHHO-BUXJIOITHOTO MPUCTPOIO /7SI TIPOBEIEHHST BUTIPOOOBYBaHb.

[TpoBe/IeHO OCTIKEHHS TEMIOBI3IIHOTO 06CTeReH s BepToboTa. OTPUMAHO TPU BapiaHTH TEILIOBI3IHHNX 300pakeHb: BePTOIIT (e3 BeTa-
HOBJIEHHS CHCTEMH 3MEHIIEHHS TeTJIOBOI BUIMMOCTI, BEPTOJIIT i3 BCTAHOBJICHUMH CTAaHAAPTHIMH eKPaHHO-BUXJIOTTHUMHI ITPUCTPOSIMI Ta BEPTO-
JIT i3 BCTAHOBJIEHUMHU €KPAHHO-BUXJIOITHUMU TIPUCTPOSIMU HOBOT po3po0Ku. Ha 0CHOBI OTpUMAHKX KCTIEPUMEHTAIbHUX PE3YIIBTATIB BUSHAYEHO
XAPAKTEPUCTHKI {HTEHCHBHOCTI iH(PAYEPBOHOTO BUIPOMIHIOBAHHS /UIST TPHOX BAPIaHTIB JOCI/KEHD B /ialla30H] TEIIOBUX XBIJIb 3—5 MKM.
Y nmocmipkeni 3acTOCOBAHO KOMIIJIEKCHUT iZIXiJT 10 BUPINIIEHHST TIOCTaBIEHIX 3aBaHb, 1[0 BKIIOYAE CTATUCTUYHUN aHali3 BiZIOMUX i iepcrek-
THBHUX CNIOCOOIB 3aXUCTY BEPTOJIBOTA Bl KEPOBAHKX PAKET 3 iH(PAUEPBOHUMMU TOJOBKAMI CAMOHABE/IEHHST HA OCHOBI 3HUKEHUX paiialiiiHux
CHJI 1 TEOPETUYHIIT METO/l PO3PaxyHKY TI0JIiB TTOTOKY i TeMIiepaTyph. EkcriepnMeHTanbHo J0BeIeHO TTepeBari PO3MINeHHs CeKIlii BUXJIOITHOTO
KaHaJLy CIIPOEKTOBAHOTO eKPAHHO-BUXJIOITHOTO IIPUCTPOIO B TOPU30HTAIBHII IIJTOIMHI /IS IOBHOTO eKPaHYBaHHSI iH()PAYEePBOHOTO BUIIPOMiHIO-
BaHHS B HIDKHIN MiBKyJIi. [lokazano mepeBarn HanpaBIeHHs TTOTOKY BUXJIOTHIX Ta3iB Bi/l eKPAHHO-BUXJIOMHOTO TIPUCTPOIO B TIPOCTIp HaJl TBUH-
TOM BEPTOJILOTA TA TIOJ[LI I[HOTO TIOTOKY HA YOTHPHU OKPEMI MOTOKH. Pe3ysraril eKCcriepuMeHTaIbHUX TOCIIKEHb MOKY Th Gy TU BUKOPHCTAHI IPU
PO3po0ITI HOBUX a0 BIOCKOHAIEHH] ICHYI0UNX eKPAaHHO-BUXJIOTTHUX IIPUCTPOIB PO3POOGHUKAMU BIiCHKOBOI aBiarfii.

KiiouoBi cioBa: ra3orypOiHHUI ABUTYH, €KPAHHO-BUXJIOTHWIA TPUCTPIH, TEMIOBa MOMITHICTD, IHTEHCHBHICTH iH(pPauYepBOHOTO BUIIPO-
MiHIOBaHHSI.
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PO3POBKA CIIOCOBY CIIYCKY OCBIT/IIOBAJIbHUX EJIEMEHTIB JIITAJIbHUX AITAPATIB (c. 14-24)

B. I. Makees, A. I1. Hepen’anuyk, A. O. Bakax, M. M. JIana

OO6’€KTOM IOCIIIKEHHS € TIPOIEC CIYCKY OCBITJIIOBAIBHIX €JIEMEHTIB, OCHAIEHNX TaJbMIBHIM TIPUCTPOEM Y BUTJISII BOX JIOTIATEBIX
PEIIITOK, 110 06ePTAIThC B pisHOMY HanpsMKY. Kuacuunuii napaurytHuii crioci6 He 3abe3neuye HeoOXiHOT MBUAKOCTI CIIYCKY, MA€ HU3bKI
rmapaMeTpu OCBITJIEHHS | 3HAYHUI 3HOC OCBITIIOBAJIBHUX €JIeMEHTIB GOKOBUM BITPOM.

/L1 BUpIIIeHHS TTOCTaB/IeHNUX 3a/[ad OTPUMAHO MaTeMaTHUYHi 3aIeKHOCTI /IS PO3PAaXyHKY aepOANHAMIYHIX XapaKTEePHUCTHK CILyCKHOTO
amapara 3 OCBITJIIOBAJIbHIM €JIEMEHTOM Ta HOTO JIOCTABKH /10 TOYKH BUKUIAHHs. MeTOI0M YHCeTbHOTO MO/IETIOBAHHSI BUSHAYCHO KOe(illieH-
TH J1060BOTO OMOPY Ta MiAHIMAIBHOI CHJIM MPU 0OTIKAHHI JoTaTell IBOPOTOPHOT KPUJIbYATKU 3 PIBHUMU YrcIaMi PeiiHosbaca Ha Gasi mpo-
rpamuoro kommiekcy ANSYS CFX. BusHaueHo onTHMAasIbHi TeOMETPUYHI XaPAKTEPUCTUKY TIPODIIIO, 1[0 33/I0BOJIBHSIOTH YMOBI He0OXiAHOT
MIBU/KOCTI OMYCKaHHS OCBITJIIOBAJILHOTO eJieMeHTa P 3a/[atiil Basi CITyCKHOTO amapara.

OO6TpyHTOBaHI BUMOTH /[0 TAPAMETPIB OCBITJIEHOCTI Ta 3aIPOIIOHOBAHO TOKPAIEHUI CKJIaJl OCBITIIIOBAILHOTO (hakeia.

Po3pobiiena MaTeMaTHYHA MOJIE/Ib PYXY Tijla 3MIHHOI MacH /10 TOYKU BUKUJIAHHSI OCBITJIIOBAILHOTO €1EMEHTA.

HoBa KOHCTPYKIIisT CITyCKHOTO amapara J03BOJISIE 3HUBUTH TIBUAKICTD 3HIKeHHsT Ha 10—15 % i 3611pIMTH Bary KOPHCHOTO HaBaHTAKEHHSI
Ha 20—-30 %. 3anponoHoBaHuil OCBITIIOBAIBHUIT CKIa/ 3a0€311eUY€E IOCTATHE OCBIT/IEHHST 00'€KTa MPOTITOM 5 XBUJIMH 3 CUJIOK CBIT/Ia 2—2,5 MJIH.
KamJIes i cepeiiiv iamMerpoM ocitenoi mictieBocti 2000—2500 M. MaTtematidana MoJeIb PYXY Tijla 3MiHHOT MaCH /10 TOYKH BUKH/IAHHS OCBITIIIO-
BaJILHOTO €JIEMEHTA JI03BOJISIE BI3HAYATU 3 BUCOKOO TOUHICTIO YCTAHOBKMU JUIst CTPLIbOU OCBiT/oBaibHuME Goenpuracamu (Ha 30—40 % TouHirie)
1 9Yac BUKHM/IAHHS OCBIT/IIOBAJIBHIX €JIeMEHTIB.

PesyJisraTit I0CIIKEHHS J03BOJISIIOTH BUPIIATH HAYKOBY ITPOOJIeMy i3 3a0e3IedeH st MaKCUMAaJIbHOT eheKTUBHOCTI OCBIT/IEHHS MiCIIEBOCTI BHOUI.

KmoyoBi ciioBa: cuia oropy, IBOPOTOPHA KPUJIbUYATKA, HIBU/IKICTh OITYCKAHHS, YaC OCBITJIEHHS, CUJIa CBITJIA, PaJiyC OCBITJICHHSI.
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OBIPYHTYBAHHS PAIIIOHAJIbHOI ®OPMU POBOYOT0O OPTAHY BAPABAHHOTO TUITY JIJI1 IOBEPXHEBOTO
OBPOBITKY I'PYHTY (c. 25-32)

A. B. Hecsinomin, C. ®@. Ilununaka, 3. B. Py:xuno, T. M. Boxiua, 0. O. Jlsaunoii, C. I. BoteinoBcska, I. O. 3axaposa, JI. I. CaByenko,
0. C. Casuenko, 1. O. Pu6enko

Po6oui opranu cisbCbKOrOCHOAAPCHKUX 3HAPSL MAIOTh MiHIMI3yBaTH OIip nepemiiiento. PosristnyTo Gopmy KpuBOJiHIHHOTO 3y0a,
KW 3aKPITIEHUE MisK IBOMa IUJIHAPMYHUMU JUcKaMu. J[eKiibKa Takux ceKIiil Ha Bay yTBOPIOIOTH Gapaba, mo/ibHuii 10 60poHYacTOro
KoTKa abo romruactoi 6oporn. IIpu nepexouyBaHHi 3y6 3aHYPIOETHCS B IPYHT 3 HACTYITHIM HOTO pO3IynryBaHHsaM. [Ipo6rema nossirana B ToMy,
106 3HaiiTu Taky hopmy 3y6a, sika 6 Ha TIEPIIOMY eTall 3aHYPEHHsI B IPYHT MaKCHMATbHO KOB3aJa [0 HbOMY 3 MiHIMaJIbHOIO ioro nedopma-
1li€10, a Ha IPYroMy — BUBa)KyBaJia Horo i epesepTrara.

O6’exTOM Jl0CiKeHHS € pobounii opran GapabarHoro Tuiy. ByJo npoanasizoBano poboTy mpsiModtiHiiinoro 3y6a 3 ioro Tpancdop-
Maiieio y KpuBosiniiinuii. B pesysbrari Takoro anasmisy i mofasibIioro mouryky OyJi0 OTpUMaHO palioHanbHy (GopMmy IPyHTOOOPOOGHOTO
po6o4Oro oprany 6apabaHHOTO THITY Ha MPEAMET 3MEHIIEHHST OTIOPY MPH HOTo 3araubaeHH] y IPyHT. TAKOI0 KPUBOKO BUSIBUJIACS €BOJbBEHTA
kosa. lnig 3y6a y popmi eBOJIbBEHTH KOJIa € 0COOMMBICTD: B MOMEHT KOHTAKTY 3y0a i3 IPyHTOM BEKTOP abCOIOTHOT MIBUAKOCTI CIIPAMOBAaHUI



MePIeHNKYISIPHO 10 Hboro. OTPUMAHKI Pe3yJIbraT MOSICHIOETHCS TUM, IO 10 Mipi MepeKoYyBaHHs IUCKIB 3y0 3aHYPIOETHCS B TPYHT, MPH-
YOMY TOYKA BXOJLY 3aJIMIIAETHCS HE3MIHHOIO, a caM 3y KOB3a€ MPAKTUYHO caM B3/l0BxK cebe, 0CoBIMBO Y BEPXHIX 1apax 'pyHTY. Y BiOMHX
pobounx opratax X KpuBoJiHiiina ¢popma GyJia migibpana ekcriepuMerTagbHuM misixom. IIporonosana sk (hopMa po6ovoro oprany orpumMaHa
anaiTHaHO. J[J1s1 BMEHIIEeHHsI OIIOPY BXOJKEHHs 3y0a y TPYHT BajK/IMBE 3HAYCHHST MA€E CIIBBIAHOMEHHA IOuHI 06poOITKY 10 pajiyca Gapa-
Gana. 3aHypeHHs J1e3a Ha BCIO ImOnHy Ma€ Bianosizatn 30° moopoTy GapaGana. ITic/ia 3aHypeHHS Ha MAKCUMaJIbHY TJIMOUHY BiH TOYMHAE
BUBaKyBaTH TPYHT Ha TOBePXHIO abo posmyurysaru iforo. Cdepoto 3acrocyBanHs Takoi hopmu 3y6a Moxke GYyTH YIOCKOHATEHHS POOOUNX
OprasiB rpyHTOOGPOGHNX 3HAPS/Ib.
Kii04oBi ci0Ba: eHeproMicTKicTh BXOIKEHHsT B IPYHT, (hopMa 3y0a, HallMeHIINii oMip, €BOJIbBEHTa KOJIa.

DOI: 10.15587/1729-4061.2024.304127
OBIPYHTYBAHHS TAPAMETPIB YZIAPHO-PO3KUIAIOYOTO ITAJIBITEBOT'O BAJIY IJISI IIOJIPIBHIOBAYA-
3MIIYBAYA-CYIIIAPKU HA IPUKJIAJI SEYHOT IIKAPAJIVIIH (c. 33-44)

Tokhtar Abilzhanuly, Ruslan Iskakov, Daniyar Abilzhanov, Alexandr Gulyarenko, Valery Khan

OO6’e€KTOM JIOCTIIKEHHST € BU3HAYEHHST KPUTHYHOI IMBUIKOCT] yIapy TPpU PYHHYBAHHI MTKapaIyTIi, BU3HAYEHHSI TPIIITHOYTBOPEHHS ¥ TIKa-
patyi Ta noapioHeHHs mkapaaynu. [Ipu poGoTi noapibHIOBaYa-3MilllyBaya-CyHIapKK 3yCTPIYAOThCs Taki NPOOJeMH SIK BUSHAYCHHS [IBUKOCTI
y/Iapy o NIKapasIyIii 3aIesKHO BiJl BUCOTH 11 Ma/[IHHS, BIZICYTHICTh MOYKJIMBOCTI BU3HAYEHHS IIBU/KOCTI TTAIiHHS IIKAPAIYTIN 3 TIEBHUX BUCOT, 1110
YCKJIA/THIOE TUIAHYBAHHS POOOTH MAJBIIEBOTO Bay. B pesysisraTi ocikeHb 6yJI0 BCTAHOBJIEHO, TIO0 TITHEK 3 HOKaMU MOIPIOHIOE Ta MepeMiliye
KOPMOBY CHPOBUHHY, a yIAPHO-PO3KUAI0UMI Basl 3a0e3Ieuy€e yacTKOBe TOAPIOHEHHS KPUXKOI CUPOBUHHE Ta IHTEHCUBHUIA T1epeir mpotiecis 3Mi-
TIYBAHHsI T CYIIHHST BOJOTHX KOPMIB 3 PIBHOMIPHIM 3allOBHEHHSIM GyHKepa ycTaHoBKuU. Jlocimnim misixoM 3adikcoBaHO MOSIBY TPIlMH Ha
mkapastyi npu ii mazinsi 3 Bucoru 0,15 M. Tomy jana MBUAKICTb yapy HIKapaLyIi 00 MeTajeBy HOBEPXHIO € KPUTHYHOIO OKPYIKHOIO IIBHKICTIO
VAAPHO-PO3KHUAAI0UOTO BaILy, 10 3a0€3IeUyE YaCTKOBE MOAPIOHEHHS IKapaTynn. B pe3yssrati TeOpeTHYHIX AOCTi/UKEHb OTPIMAHO AHATITIY-
HUI BUPA3, 0 JI03BOJISIE BUSHAYMTHU IIBUKICTD YIApy IMKAPATYITH 3JIeKHO BiJl BUCOTH 1i mainns. BusHayeHo sHayeHHs: KpUTUYHOI OKPYIKHOI
HIBUJIKOCTI HAJIBIIB YAAPHO-PO3KUAAIOYOTO Baily, 1110 AopiBHIOE 1,66 M/c. Pesyssratn ekcriepuMenTiB nokazany e(heKTHBHUN 11epebir mporiecis
noipiOHEeH ST, 3MiTTyBaHHs Ta cyurinust. [Ipu 1bomMy 3a 15 XBUIMH poGOTH YCTAaHOBKK BOJIOTA IIKapasya OyJia nmoapioHeHa BiZMoBiHO 10 BUMOT.
Onnopiznticts gocsirna 10 90 % 3a 4—6 xBusiuH i po6oTH, @ CyIIiHHS MPOTIKAIO 31 WBKUAKICTIO 26,54 % Ha roguHy. Bee 11e 10BoauTh eheKTUBHICTh
riepebiry mporiecisB MoAPiGHEHHS, 3MIITYBAHHST Ta CYIIHHS BOJOTHX KOPMIB, & TAKOK ITATBEPIKYE TOCTOBIPHICTD TEOPETHYHUX OCITI/HKEHb.

Ki04oBi ciioBa: nopioHioBau-3MillyBau-cyapka, yAapHO-PO3KUIAI0UMI TTAIbIEBUH BaJl, TPIIMHM, PYIHIBHA IBUAKICTD, ICUHA IIKApaIyTIa.
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OIITUMIBAIIIA KOHCTPYKIIIT IIOJIETUJIEHOBUX POTO®OPMOBAHUX EMHOCTEM JIJId 3BEPITAHHS PIITKAX
MIHEPAJIbHUX JOBPUB METOZIOM TAT'YTI (c. 45-56)

Vitaliy Tyukanko, Alexandr Demyanenko, Vladislav Semenyuk, Antonina Dyuryagina, Dmitriy Alyoshin, Stanislav Brilkov,
Sergey Litvinov, Yulia Byzova

¥V pocaifizkeHHI METO0M CKIHUEHHUX eJIEMEHTIB BUSHAYEHO BIUIMB I'SITH TapaMeTpiB (IJIBHICTh PIAKOTO MiHEpaabHOTO 106puBa (p),
itoro Temmneparypa (T), ToBuiuna crinok emuocti (L), Bigcranb Mik pedpamu sxoperkocti (K) Ta Bucora pebep skoperkocti (7)) Ha MitHicTh
CTAaHIAPTHUX MOJIETUICHOBUX POTOMHOPMOBAHIX EMHOCTEN, 1110 BUKOPUCTOBYIOThCS /st 30epirantst piikux Minepaabuux 106pus (PM[T).
3a gormomoroo Metoay TaryTi BCTAHOBIIEHO, IO JIaHi MapaMeTPH PAHKYIOThCS 3a CTYTEHEM iX BIUIMBY (B HMOPSIAKY yOYBaHHS) HA: MaK-
cuManbhi HanpyxkeuHs (p>L>h>T>K), MakcuMalbHi HANPYy:KeHHs B cTiHKaXx eMHocTi (p>L>K>T>h) ta nebopmarii emuocti (s
DX/DY: p>L>h>T>K ta nis DZ: p>L>h>K>T). llposeieno nepesipky po3paxyHkiB Ha miruicts Merogom MCE, 110 nokasasnm 3aj10-
BiJIBHY 301KHICTD PO3PaXyHKOBUX Ta eKCIEePUMEHTAIbHUX 3HadeHb. OTpuMaHi y3arajabHeHi PIBHSHHS, M0 ONUCYIOTh BIUIMB BCIX I'STH
JOCTiKyBaHUX napameTpis Ha P, PW ta nedopmartii emuocri (3a Bicsimu X, Vi Z). Ha 0cHOBI OTpuMaHuX piBHSAHB MOOYA0BaHA HOMOTPAMa,
110 JI03BOJISIE BUOPATH ONTUMAJIBHY TOBIIMHY CTIHOK, sIKa BiAmoBigatume miabHocti PM/I Ta temmeparypi ix 36epiraims. 3acTocyBaHHs
ONTUMAJILHOI TOBIMHU CTIHOK 3a0e3Meduye rapaHTOBaHUN TepMiH cayKOu He MeHrire 50 POKiB, 3BOJAAUN 0 MiHIMYMY PU3HK €KOJOTTYHUX
aBapiil, BUKIMKAHNX PYHHYBAHHSAM EMHOCTEI 1 MOTPANIAHHAM B rpyHTOBI Bogn PM/I Ta cymyTHIX TokcnyHNX pedoBun. Jlocaixenns gae
wiHHy iHdopMalio s po3poOdKu Oiabin Ge3neyHnx Ta JOBrOBIYHUX eMHOCTEl /st 30epirants pikux MiHepaabHux a006puB. B skocti
ONTUMAJIBHOT KOHCTPYKIIii €MHOCTI /it 36epiranus HalilGinbm momupenoro nobpusa UAN-32 (xapbamigHo-amiauna cywmim, 32 % a3o-
Ty) mimbmictio 1,32 r/cM® Ta 3a TemmepaTypu 36epiranms 10 40 °C peKOMeHAyIOThCS HACTYIIHI 3HAUEHHS KOHCTPYKTHBHIX TIapaMeTpiB:
L=10 mm, K=38 MM Ta h=4 mMm.

KiouoBi ciioBa: 11oJ1ieTHIeHOBI EMHOCTI, METOJl CKiIHUEHHUX eJIeMeHTIB, iehopmaltii, po3paxyHok Ha MinHicTb, MeTos TaryTi.
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OIITHKA CTIIIKOCTI OXOPOHHUX CIIOPY /] MI/ITOTOBYUX TTPHUYNX BUPOBOK B YMOBAX CTATUYHOTO
HABAHTAKEHH? (c. 57-68)

. A. Yenira, C. B. Ilogkonaes, O. II. Kawon, A. C. Bexikos, €. C. Iloakonaes, O. E. Kinko, O. I0. Iliarypua

O6’exTOM TOCTIIKEHHSI € epOPMAIiiiHi TIPOIIECH OXOPOHHUX CIIOPY/I IIPH il CTATHYHOTO HABAHTAKEHHsI Y BYTJICIOPOIHOMY MACHBI J1JIsT
30epeKeHHs MiicHOCTI GIYHUX TTOPi/| Ta eKCITyaTalliiiHoro cTany ripHuYrx BUpoOoK. B mabopatopHux yMoBax Ha eKCIIEPUMEHTAILHUX 3pas-
Kax J0CpKyBasucst edopMattiiiii XapakTepUCTUKH JKOPCTKUX Ta IMiANATIUBUX OXOPOHHUX CIIOPY/L, & TAKOK OMOPH i3 MOAPIGHEHOT TTOpOIN.
3pasku MiyIaBaich OMHOBICHOMY CTHCHEHHIO. BeTanoseno, 1o Misk KoediiienToM monepedroi aedopmaiiii v i BiiHOCHOT0 3MiHOI0 06’eMy 8V
OXOPOHHUX CIOPY/I icHY€E (DYHKI[IOHATBHA 3aJI€KHICTD, sIKA 03BOJISIE OLMIHUTH X HECYYY 3MaTHICTD. [[JIs1 dKOPCTKUX OXOPOHHUX criopy (Iti-
JIMKY BYTLUISL, JIUTA T10J10¢a, eMeHTHi 610K1, 6I0KH 3a/1i300eTOHHUX TyMO, Kyl i3 epeB’stnux cTiiiok) aedopmoBaHuii ctan KOHCTPYKILT
BU3Havae ix noseninky. [le Biadysaerbest npu snadennsx v=0.3-0.5 ta 8V <0.09. B mexkax Gesneuroro gedopmaliiHoro pecypey Gpikeyerbest



ix criiikicTb. 36iablIeH s MIIBHOCTI eHeprii qedopmartii TakMX KOHCTPYKIIIH 3a MeskaMu 6e3nedHoro gedopMaliiiHoro pecypey npusBOAUT
110 iX pyiHYBaHHS 3a paxyHOK hopmoaminn. /Jiist mijiaTiimBux 0XOpOHHUX CHOPY/L (JilepeB’siHi KOCTPH, HAKATHI KOCTPH 3 JIePeB’sSTHUX MITIAT),
stk MatoTh Koedinient nonepeunoi aedopmartii v=0.02, npu BigHocHiii amini 06’emy 8V <0.3 dikcyerbest yutiabHeH S KOHCTPYKILiA. 36i1b-
HIEHHS 1X JKOPCTKOCTI I03BOJISIE OOMEKUTH KOHBEPIEeHIi0 OIYHUX MOPijL.

Jlns onopu i3 moapiGuenoi mopoxn npu v=0.25-0.32 i BignocHo0 3MiHOW0 06'eMy 0.12<8V<0.32 BinGyBaeTbes i yulJIbHEHHS Ta
3pocTaHHs OmipHOCTI. B Takux yMoBax 0OMeKYEThCS KOHBepreitist 6iunux nopii. Jist 36epeskenss iinicHocti 614HNX Ta eKCIryaTaiiiHoro
CTaHy TATOTOBYMX BUPOOOK HA BUIMKOBHX JLIBHUIAX BYTIIbHUX IIAXT, 0MIIGHO BUKOPUCTAHHS MIATIMBAX OXOPOHHUX CIIOPY/ i3 IepeBa
260 o110p i3 TO/IPIOHEHOT TTOPO/IH.

K1040Bi c10Ba: Byr/ienopoiHuii MacuB, MiZArOTOBYI BUPOOKH, OXOPOHHI CIopy/iu, GiuHi TTOPO/IH, CTATHYHE HABAHTAKECHHSL.
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BUABJIEHHS BILTUBY BUXPOBOTO BITPOBOTO 3BY/I’KEHHSA HA HATIPY JKEHO-/IE®@OPMOBAHUIT CTAH
CTAJIEBUX BAIITOBUX CIIOPY /I CYHIJIbHOI'O ITEPEPI3Y (c. 69-79)

B. B. Hy:xHuii, C. 1. Binuk

B po6oti gocaipkyBaBes BILIMB BUXPOBOTO 30y/UKEHHS P JIii BITpy Ha 6alnToBi Cropy/u CyIiibHOCTIHUacTOro nepepisy. He Bpaxysan-
HS 1IbOTO BIIJIMBY Pa30OM 3 MPOSBOM SABUI (DISTUHOTO 3HOCY KOHCTPYKIIii PN TPUBAJIi eKCIIyaTallii Moke MPU3BOAUTH [0 aBapiii CIIOPY/L.
OG6’exTOM fOCTIKeHHs € OAITOBI CIIOPYAM i3 CYIIIBHUM MEepPepi3oM, 10 IMPOKO 3aCTOCOBYIOTLCS B CydacHiii iHdpacTpykTypi — pexaammi
IJIOHU 3 CBITJIONPO30POI0 PEKIAMHOIO KOHCTPYKINE BcoTaMu 6im3bko 12, 22, 25 M Ta arariutok Bucotoo 48 M. PosristHyTi Haii6isbIm yac-
Ti 3a IPOSIBAME KOJIMBAHHS 32 TEPIIOIO BIACHOIO YaCTOTOIO Ta (hOPMOIO KOTMBAHD, SIKi BHHUKAIOTH BXKe TIPU MOMIPHHX BIiTPax i BiIOyBaeThCs
BeJIMKA KiIbKICTh KOJMBAIbHUX MUKIIB. B 1iii poboTi 6yna BHU3HAUCHA Ta OLiHEeHA KiJbKICTh KOJUBAIbHUX LUKJIIB HA PiK HA OCHOBI apXiBy
METEOCTIOCTEPEKeHb. BUSBIIEHO, 110 KiJIBKICTh KOJMBAIBHUX IUKJIIB B/l /ii BITPOBOroO 30y/UKEHHS ISt TIPUKJIALY HOCTIPKYBAHUX CIIOPY/L
ckJazae Bz 2,6 10 14,4 Mui. Ha pik, 10 noTpedye MpU MPOEKTYBaHHI 000B’I3KOBOTO 0OMEKEHHS HAIIPYKEHb B JCTAJISIX CIIOPY/L 3a YMOB 3a-
GesleueHHs X BUTPUBAIOCTI. BesmunHia 3ycuib Biji BUXPOBOTO 30y/PKEHHS VIS IOCTIUKYBAHUX KOHCTPYKIi ckaanae Bin 2,9 mo 43,5 % Bin
3yCHJTb, BUKJIMKAHUX BITMBOM (DPOHTATBHOTO BITPY 3aJI€KHO Bijl BUCOTH CIOPY/N. TAKUM YMHOM, BUSIBJIEHO, IO BIJIUB BUXPOBOTO 30y/IKEH-
Hs1 JLysKe He 3HAUYHU /TSt CopyL BUCOoToIo 10 12—15 M i 3pocrae uist criopy/t Bucotoio Bijx 20 M i Buiie. Bysin Beranossieni parionasibhi hopmu
TIOTIEPEYHNX TIePePi3iB CIOPY/I /I7TsT 3MEHIITEHHS BIUTIBY BUXPOBOTO 30Y/IKEHHS — Iie TIepepisi KPyTJIoro Ta GIM3BKOTO 10 HBOTO MEPEPI3y.
VY zaranbHoMy (OPMYJIIOBAHHI TIe TaKi Mepepisu, IS SIKUX TKOBI HAPYKEHHs BiIHOCHO 3yCUJIb B OJHII IIJIOIIMHI, TIeperaaioTh HA Heli-
TpaJIbHY 30HY JJIS HAIPY>’KEeHb Bi/l 3yCWJIb B iHIIH mromHi. Takok Hamani peKoMeH/alii Mo/10 0/JHOYaCHOTO BPaxyBaHHS 3yCHUJIb Bij Aii
(bpoHTAIBHOTO BITPY Ha CIOPY/LY Ta BUXPOBUX 3PHMBIB, OCKIIbKI 0OKM/IBA POSABH il BITPY Ha 6aIlITOBI KOHCTPYKIIT He MOYKHA BiIOKPEMIIIOBATH.

Ka040Bi coBa: 6amtosi criopy/iu, BiTpoBa AnHaMiKa, BUXPOBE 30y/IKEHHs, PO3PaXyHOK Ha BUTPUBAJICTD, BJIACHA YaCTOTA.
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IMTPOTHO3YBAHHSA CIJIN PI3AHHS ITPU KIHHEBOMY ®PE3EPYBAHHI (c. 80-87)

10. B. Ilerpakos, O. A. Oxpimenko, M. M. I'naacpkuii

OO6’€KTOM JIOCTIIKEHHSI € TIPOIlec KiHIEeBOTO (hpe3epyBaHHs 3 ypaxyBaHHsIM TTePEPHBYACTOCTI TPOIIECY, OHOYACHOTO Pi3aHHST AEKiTbKO-
Ma JIe3aMH, 110 PO3TAIIOBaHI 32 CIipaJLIi0, OUTTS IHCTPYMEHTY Ta 3BOPOTHUX 3B'SI3KiB B Py KHill 00pOGHIiN cucTeMi, 30KpeMa 3a IIIUOHHO0
pizanns. [Ipeamerom pocsipkerns € cuiia pidanns Ta izenTudikamis ii emmipimanoi Mozedi. [Ipu inenTudikariii aBTOMaTUYHO BU3HAYAETHCS
KoedillieHT criIK pizaHHs IPHU Y3TO/KEHHS TEOPETUYHOI Ta eKCIIePUMEHTAIBHOI OCIINIIOTpaM CKJIa/10Boi cuin pisanus. [Ipexcrasieni pesyiib-
TaTH MPOTHO3YBAHHS CUJIN Pi3aHHS IPU KiHIEBOMY (pe3epyBaHHi, 0 Ga3yrThCst Ha MEXaHICTUYHOMY MiZXO/li 1| BAKOPUCTOBYIOTh IS TIPO-
THO3YBAHHS METO/] MOJIeJIIOBAaHH: TIpotiecy. Mojie/TioBaH S BUKOPHCTOBYE aJITOPUTM TIPe/ICTaBICHHS B3a€MOIIi J1e3 (hpes3n 3 3ar0TOBKOIO, 110
IPYHTYETBCS Ha PO3ropTiii hpe3nt 3a KOOPAMHATOIO KyTa IOBOPOTY. AJITOPUTM JI03BOJISE i/leHTH(hIKyBaTH eMITipiyHi KOe(DiI[ieHT i HOKa3HUKN
CTYIemNs MOJIeJTli CUJIN Pi3aHHs 3a eKCIIePUMEeHTAIbHIMHI OCIIIIOTPaMaMy CKJIaJJ0BUX cuin pisanisa. CTBOpena Mojesib BTiziena B MPUKJIaIHY
[porpamy i 3aBJIsIKU TIPEICTABIEHHIO 0OPOOHOT CUCTEMU Y BUTJISA/ 3AMKHEHOI CTPYKTYPHOI CXEMU JI03BOJISIE TIepeAbadyBaTh MPYKHUI 3CYB,
110 Bu3HavYaTnMe hakTnay ranbuny pisants. CTBOpeHa mporpaMa B iHTEPAKTHBHOMY PEKIIMI 3 BUKOPHCTAHHSIM I(MPOBHUX (ailIiB excrepn-
MEHTaJIbHUX CKJIQJI0BUX CUJIU Pi3aHHsI I03BOJISIE BUKOHYBATH 11eHTH(IKAIII0 MOZIe/Ii 1 TIPOrHO3YBATH CKJIaJ0BI CUIIU PidaHHs 3 MOXUOKOIO 4,6 %.
AJleKBaTHICTh AITOPUTMIB MIATBEPKeHa BUMipaMu Podiao 06po6IeHOT TOBEPXHI B MICIAX 3MIHU PEKUMY PI3aHHS 3 3yMUHKOW MOIaui.
Po3pobuieuii aropuT™ MOJIETIOBAHHSI IO3BOJISIE YPAXOBYBATH OJIHOYACHE Pi3aHHsT IEKIIbKOMA JIE3AMH, 10 PO3TAIIIOBAHI 32 CITIPAJLITIO, GUTTSI
IHCTPYMEHTY Ta 3BOPOTHI 3B’I3KU B TIPYsKHiiT 00pOOHiil cuctemi, 30KkpeMa 3a TIIHOUHOK PisaHHsL.

KomouoBi ciioBa: cnuta pizanusi, Kiniese (pesepyBarns, nndpoBe MOAETOBaHHS, ieHTHdIKaIlisT eMITipUaHoi MO/IedIi.
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BU3HAYEHHS BILIMBY METO/IB VIIIJIBHEHHS HA GI3UKO-MEXAHIYHI BJIACTUBOCTI ACDAJIBTOBETOHHUX
3PA3KIB (c. 88-95)

C. A. Yyryenko, P. Xamap, /1. B. Kinuic, M. C. MinueHko

OG6’eKT IOCIIIKEHHsT — METOAN YIiIbHeH s achaabToOeTOHHNX cyMiliieii B 1ab0paToOpHUX yMOBaX.

Jlocsin BusHayeHHst (Gi3MYHUX BIACTUBOCTEH KPYIHO3ePHUCTUX achaibro6eToHiB BiiOpaHux 3 mapis KOHCTPYKIT AOPOKHBOTO OIATY
MOKA3YE, 110 iX 3HAYEHHs He BIAMOBIIAI0TH TAKUM /IS 3pa3KiB OTPUMAHKX JTaOOPATOPHUM YIILIBHEHHSIM METOZIOM mpecyBanHst. Y 90 % Bu-
Ma/IKiB MOKA3HKK MIJTLHOCTI KEPHIB MEPEBHUIIYE IIIbHICTh Ta00PATOPHUX 3PasKiB, a MOKA3HUKU 3aJIUIIKOBOT MOPUCTOCTI Ta BOJOHACHYEHHS
3HAUHO HUKYC HIXK Ui J1abopaTopHux 3paskis. ITokazHUKM MilHOCTI acdaibroOeTOHIB 1IPH CTUCKAHHI MaiiKe He 3a/eKaTh BiJl METOAIB
YIIiTbHEHHS Ta MaToiH(OPMaTHBHI. Yce BUIe HaBeJIeHe HAIITOBXY€E Ha BICHOBOK MPO HEBIAMOBIIHICTh METO/IIB TaG0PAaTOPHOTO YIITITbHEHHS
MIPeCyBaHHSM CyYaCHUM BUMOTaM.



Husbki 3HaYeHHsT BOAOHACHYEHHST Ta 3aJIMIITKOBOI HOPUCTOCTI KEPHiB i 1abopaTOPHUX 3Pa3KiB YIIBbHEHNUX MiPaTOPOM JAI0Th 3MOT'Y TOBO-
PUTH PO 3aCTAPiJI MiAXOAM /10 IPOEKTYBAHHS 3ePHOBUX CKJIAAIB achansrobeToHiB. ManoiHhopMaTHBHI TOKa3HUKU MIITHOCTI TIPU CTUCKAHHI
CBIYATh PO HEOOXIMHICTD BUKOPHCTAHHSI IHIINX MEXaHIYHUX XapaKTEPHCTHUK, IO [O3BOJISITH TIPOTHO3YBATH BIACTUBOCTI achanbro6eTOHIB
y TIOKPUTTI, HATIPUKJIA KOJIECTIHKICTD. SIK MiZCyMOK, abJOHHI PillleHHs IPU TPOEKTYBaHHI CKIa/iB achansrob6eToHiB Ta hisuko-MexaHiuHi
XapaKTePUCTUKH SIKi HeoOXIi i TIIBKY TS BCTAHOBJICHHS BiIIIOBITHOCT]I BUMOTaM HOPMATHBHUX JOKYMEHTIB.

B poboti mokasano, 1o IPOrHO3YBaHHST BJIACTHBOCTEN achaibrobeTOHIB 3a TaGOPATOPHUMI 3pa3KaMil OTPHMAHUMU IIISTXOM [IPECYBaHHS
Maif’ke HeMOKJIIBe.

Bce 11e mpU3BOANTD 10 HEOOXIAHOCTI 3MiHN HOPMATHBHOI 6a3H, IO MOKJINBE MIISIXOM BUKOPHUCTAHHS HOPMATHBHIX TOKYMEHTIB KpaiH
€sporneiicbkoro Corosy Ta Criosryuennx IlraTis AMepuxiu.

KiiouoBi ciioBa: MeTo/1 yIiiibHeHHsI, KOJIECTIHKICTD, MII[HICTb TPU CTUCKAHHI, 3aJIMIIKOBA TOPUCTICTH, BOAOHACHYEHHS achansTo0eTO Y.



