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The object of research is the processes of pulse metalwork-
ing (hydroexplosive, magnetic pulse, electrohydraulic, gas
detonation forming, etc.). Among these methods of forming for
the production of aircrafts engines parts from cylindrical and
conical blanks, the most efficient in terms of its energy capa-
bilities and overall dimensions is explosive. The modern level
of theory and practice of metal forming processes allows, on the
basis of a systematic approach and control theory, to determine
the optimal parameters of plastic forming processes, select
the best technical solutions, and create a precondition for the
transition to complex automation. The most difficult task of
metals forming methods optimizing is to find the best solu-
tion among many potentially possible ones, considering the
introduced restrictions and efficiency criteria, environmental,
economic, technical, ergonomic, and other requirements. The
most problematic is that it is impossible to optimize the process
of forming post-factum (finishing works, elimination of defects
in shape and size, welding of cracks, etc. are required), there-
fore, when solving optimization problems, the implementation
of the feedback principle is required — comparison of the value
of the controlled variable, determined by the control program,
with the desired value. In general, the processes of metal form-
ing by pressure are characterized by a variety of problems of the
theory of optimal control, the solution of which is carried out
by methods of mathematical programming. And, although the
equipment for pulse processing can have a different design, it
necessarily includes structural elements that make it possible to
convert the energy of the source and with its help (through the
action of a solid body, transmitting medium, or field) to deform
the metal of the workpiece. Due to this, in this work, it is pro-
posed to control the quality of the obtained parts by varying the
degree of deformation of the workpiece in the process of forming.
The result of the work is the development of an integrated intel-
ligent system, with the help of which it is possible to carry out
the computer-aided design of almost all pulse-action processes
based on the intelligent selection of suitable forming parameters.

Keywords: explosive forming, shell part, aircrafts engines
parts, weld seam, intelligent system, finite element method.
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The object of research is the sound field from linear sound
sources between two parallel impedance noise barriers. The
presence of barriers changes the structure of the sound field, as
a result of which the sound pressure level in the area between
the barriers increases. An increase in sound levels leads to both
a decrease in the effectiveness of noise barriers and an increase
in the negative impact on road users. One of the ways out of this
situation is the construction of barriers with sound-absorbing
properties. In this paper, the influence of the impedance prop-
erties of the barriers at the level of sound pressure in the area
between the barriers is considered.

The finite element method was chosen to calculate the
sound field around the barrier. A computer model of a linear
sound source with vertical sound-absorbing barriers on both
sides of the source was built in the Comsol Multiphysics
software environment. The sound absorption properties of
the barrier were determined by the acoustic impedance of the
face of the barrier. The sound fields were calculated in octave
bands with geometric mean frequencies from 31 to 500 Hz.
In addition, the parameters that were also analyzed were the
distance between the barriers and their height.

The solution of the problem made it possible to obtain a field
of sound pressure levels around the barrier. Changeable simula-
tion parameters made it possible to analyze a large number of
situations of relative position of barriers and their heights en-
countered in engineering. Studies have shown that only at low
frequencies and relatively small distances between barriers, the
sound pressure level can increase significantly. However, it has
also been shown that the use of sound-absorbing lining of noise
barriers can reduce the sound pressure levels in the area between
the barriers and improve the acoustic conditions for road users.

Keywords: noise barrier, sound pressure level, impedance
properties, sound-absorbing barrier, sound reflection, paral-
lel barriers.
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The object of research is the efficiency of exposure to
electromagnetic field (EMF) of ultra-low intensity on bio-
logical objects, which is formed by a generator of broadband
radiation. The principle of action of the generator is based on
formation of electromagnetic radiation induced by periodic
pulsed gas discharge in coaxial system of electrodes, which
is loaded on a dielectric rod antenna. The method of selec-
tion of signals and corresponding equipment, which energy
characteristics of radiation correspond to the criterion of
non-thermal influence on bioobjects, is developed for ob-
taining a comparative assessment of influence bioefficiency.
The proposed new method for processing experimental data
using statistical calculations that meet the requirements for
the processing and interpretation of the results. The seeds of
wheat and interaction of millimeter range electromagnetic
oscillations with bone marrow cells of rats were used as bio-
logical objects for investigating the effect of millimeter range
electromagnetic oscillations. A biosensory effect was obtained
when exposed to broadband radiation of ultra-low intensity,
compared to the control sample. A change in the properties of
the seeds, in particular, heat resistance, is observed. Accord-
ing to the experimental data, seeds turn out to be less suscep-
tible to heat as a result of their pretreatment with EMF. The
biological response is observed to depend on the frequency
and time of irradiation. Also, the dependence of the decrease
in the number of dead cells on the time of EMF irradiation
was experimentally proved. The equation of dependence of
selective average proportion of dead cells in rat bone marrow
on irradiation time was calculated. Biosensory effect of expo-
sure to broadband ultra-low intensity EMF of the developed

emitter was revealed. It was established and statistically
proved that the minimum time with the maximum positive
effect of exposure to electromagnetic radiation of millimeter
range on bone marrow cells of rats is 30 minutes, compared
with an unirradiated sample. The results make it possible to
evaluate the positive effect of electromagnetic oscillations on
biological objects and propose the results of studies for prac-
tical use in the development of medical systems.

Keywords: information-wave technology, ultra-low inten-
sity electromagnetic radiation, non-thermal effect, coaxial
antenna, pulsed gas discharge.
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Objects of investigations are water solutions of poly-
alkylene glycol (PAG) which are used as the quenchants
in the heat-treating industry. They are tested by standard
cylindrical probe made of Inconel 600 material. The main
and not solved yet is the problem of transition from data
achieved for standard probe to data suitable for any form
and size of real steel part. It opens possibility to make pre-
dictable calculations. Taken this into account, it has been
investigated water solutions of PAG of different concentra-
tion. It is underlined that cooling intensity of quenchant
can be evaluated by Kondratiev number Kn. The mentioned
number Kn varies within 0<Kn<1 when generalized Biot
Bi, number varies within 0<Bi,<co. As a main achievement
of investigation is established correlation between standard
Kn number and Kn number of real steel part. In many cases,
when film boiling is absent, the established correlation is a
linear function. It allows optimizing quenching processes:
obtain high surface compressive residual stresses, save alloy
elements and improve environment condition. All of this is
achieved by tolerating chemical composition of steel with
size and form of quenched object as it is proposed by UA
Patent No. 114174. Also, the number Kz allows interruption
of quench process when surface compressive residual stress-
es are at their maximum value that essentially improves the
quality of steel components. Moreover, interrupted cooling
prevents quench crack formation, decreases distortion of
quenched steel parts. The results of investigations can be
used by engineers in the heat-treating industry and scien-
tists for further research.

Keywords: quench process, Kondratiev number Kz, cool-
ing time, chemical composition, water solutions of polyalkyl-
ene glycol (PAG).
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The object of the research is the process of directed struc-
ture formation in the body of alkaline concrete, made using
a reactive aggregate, in this case, basalt, and the process of
deformation development in such concrete. The problem
with using reactive aggregates is that they cause alkaline
corrosion. It manifests itself in the form of cracks and layers
of gel-like substances that form at the point of contact of the
aggregate with the cement stone.

During the research, methods of physical and chemical
analysis were used (X-ray phase, differential thermal and
thermogravimetric analyzes, electron microscopy, infrared
spectroscopy, microprobe analysis). And also methods of
mathematical planning of experiments have been used for
the dependence of the physical and technical properties of
cements and the directions of their structure formation. Also,
the research has been carried out based on the analysis of
world achievements in solving the problem of alkaline corro-
sion of concrete.

The possibility of joint operation of the matrix of alka-
line cements and active aggregates, represented by basalt,
has been determined. The component composition of al-
kaline cement has been optimized and the need to increase
the amount of the alkaline component in the system for the
normal course of structure formation processes has been
proved. The study of the influence of technical factors and
conditions of hardening on the development of processes of
structure formation of the investigated compositions has
been carried out. The deformation properties of fine-grained
concrete based on slag-alkaline cement and basalt aggregate
have been investigated. It is shown that the expansion de-
formations of the samples, which accompany the process of
alkaline corrosion of the aggregate in concrete, are directly
related to the component composition and hardening condi-
tions of the material.

The obtained research results confirm the possibility of
using active aggregates for the manufacture of building mate-
rials, in particular, based on alkaline cements. But for the safe
course of the processes of structure formation, the component
composition of the system has to be adjusted by introducing
an active mineral additive and an additional alkaline compo-
nent. The use of hydrophobizing additives makes it possible
to increase the strength of the material even when operating
under normal heat and humidity conditions.

Keywords: alkaline cement, alkaline concrete, reactive ag-
gregate, alkaline aggregate corrosion, alkalinity index (pH).
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The object of research is the basis of the compres-
sor equipment of the complex gas treatment plant at the
Abazivka field and the strengthening of the base soils with
soil-cement elements, which are proposed to be arranged
with the use of drilling technology. The research area is lo-
cated on the territory of the current Abazivka Integrated Gas
Preparation, near the village of Bugaivka, Poltava region,
Ukraine. Abazivka Integrated Gas Preparation receives prod-
ucts from wells in Abazivka and Sementsivske deposits. It is
proposed to carry out the reconstruction of Integrated Gas
Preparation, which includes strengthening the foundation
of the compressor model C1004-JGT/2-1 manufactured by
«Propak» (Alberta, Canada). The amplitudes of oscillations
of the compressor foundation were determined at a speed
of 1400 rpm at the appropriate site with geological condi-
tions. The magnitudes of oscillations and subsidence of the
compressor foundation of the Abazivka complex of complex
gas treatment were investigated experimentally. When de-
termining the amplitudes of oscillations of the compressor
foundations, only the amplitudes of oscillations in the direc-
tion parallel to the sliding of the pistons were calculated, and
the influence of the vertical component of the perturbing
forces was not taken into account. It is established that the
amplitude of horizontal-rotational oscillations of the upper
face of the compressor foundation relative to the horizontal
axis exceeds the maximum allowable. It is substantiated that
soil cement is a sufficiently strong and waterproof material
that can be used to strengthen the base during the construc-
tion of equipment foundations. The possibility of application
of the technology of application of soil-cement piles, made
by brown-mixing technology for strengthening the base
under the foundation of the compressor, is described and
investigated. It is proposed to reinforce the base with rows
of soil-cement elements, which will increase the modulus of
deformation of the base, which is represented by loam, light

to 14.3 MPa. In the case of strengthening the base, the ampli-
tude of horizontal-rotational oscillations of the upper face of
the compressor foundation is much less than the maximum
allowable 0.1 mm. The subsidence of the foundation at rein-
forcement of the base, which does not exceed the maximum
allowable value, is determined. Soil-cement elements are
proposed to be arranged according to the drilling technology.

Keywords: complex gas treatment plant, soil cement,
vibration amplitude, compressor foundation, drilling technol-
ogy, deformation module.
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The object of research is methods of increasing oil re-
covery in «old», depleted oilfields. One of the main tasks of
the oil-extracting industry in any country in the world was
and still is ensuring the project level of oil production at the
maximum possible coefficient of its extraction from the sub-
soil. In this case it is extremely important to study and use
technological methods and means of acquired experience in
oilfield development.

The paper considers the historical aspects of the develop-
ment of stabilization and oil recovery methods from 1770s
to the present day on the example of Ukrainian oilfields. In
parallel with the history of the implementation of methods,
their physical and technological content and conditions of
application are discussed. Of all the methods used to increase
the level of oil production, the most effective ones, which
have found application at certain stages of the Ukrainian
oilfields’ development, are considered. This is, first of all,
a vacuum process, areal flooding, cyclic flooding, gas and
water-gas repression, injection of surfactants, surfactant
polymer-containing systems, polymer flooding, horizontal
branched drilling. The methods development analysis is
considered against the background of their geological and
industrial acceptability and obtaining technical and eco-
nomic effects. Based on the results of the study, a group of
methods has been identified. These methods are advised
to apply in geological and industrial conditions, similar to
those described, which should ensure the expected efficiency.
Undoubtedly, along with this, it is advisable to use the
methods of mathematical modeling of oilfield development
processes. Proposals are formulated on the conditions and

principles of applying the methods under consideration in
order to improve the systems for the development of oilfields.
It has been established that the most acceptable methods of
increasing oil recovery in depleted oilfields are the injection
of surfactant solutions both independently and together with
an aqueous solution of polyacrylamide, creation of gas-water
repression and polymer flooding, in which preference is given
to AN132SH and AN125SH reagents of FLOPAAM S series
from SNF FIOERGEL.

Keywords: depleted oilfields, stabilization of the produc-
tion level, surfactants, polymer systems, additional oil pro-
duction.
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3ACTOCYBAHHA IHTENEKTYANIbHO-KEPOBAHUX TEXHOMOI'TH NMPH MPOEKTYBAHHI TEXHOMOITYHUX NMPOLECIB
IITAMITYBAHHA BUEYXOM OBOMOHKOBHMX HETANIEM  cropinxu 6-13

Wimux C. B.

O06'€KTOM JIOCTI/UKEHHS € TPOIECH IMITYIbCHOT MeTamo06poOKH (TiIpoBNOYXOBeE MITAMITYBAHHSI, MATHITHO-IMITyJIbCHE, €TeKTPOTIIPaBIiuHe,
razojieToHaltiiiHe Tomo). Cepez IIMX METO/B MITAMITYBAaHHS /UL OTPUMAHHS JieTajlell aBia/[BUTYHIB 3 IIJTIHAPUYHIX Ta KOHIYHUX 3aTOTOBOK
HANOLTbIT eheKTMBHNM 32 CBOIME €HEPTOCHJIOBUME MOKJIUBOCTSMU Ta rabapuTHUMU posmipamu € BuOyxosuit. CyuacHWil piBeHb Teopil Ta
TIPAKTHUKH TPOIeCciB 06POGKI METAB TUCKOM I03BOJISIE Ha 6a3i CHCTEMHOTO T/IXOIY Ta TeOpil KePYBaHHsI BU3HAYNTH ONTHMAIbHI MapaMeTpu
MPOTIECIB TIACTUYHOI (hOPMO3MIHN, 0OPATH HANKPAII[l TeXHIUHI PIlllEHHST Ta CTBOPUTH MEPEYMOBH TEPEXO/Y 0 KOMILIEKCHOI aBTOMATU3AIIIL.
Haiickmaanimono 3agadeio onTUMI3alii METOAIB MIACTHYHOTO (DOPMOYTBOPEHHS € 3HAXO/UKEHHsI HAHKpPAlIoro PpilieHHs cepeil 6araTbox
MOTEHIIHHO MOKJIUBUX, 3 ypaXyBaHHsAM BBEICHUX OOMEKEHb Ta KPUTEPiiB eeKTHMBHOCTI, BPAXOBYIOYM EKOJIOTIUHi, eKOHOMIUHI, TeXHiuHi,
eproromiuni Ta inmi BuMorn. HaiiGinbin npobieMHuM € Te, 10 onTuMizyBat mpoiec (opMoaminn post factum nemoskamnBo (HeoOXiani
JIOBOJIOYHI poboTH, yeyHeHHsT gaedekTiB (opMu Ta po3MipiB, 3aBapioBaHHs TPIIMH ToI0). ToMy Tpu piieHni 3agay onrtuMizaiii norpidHa
peastizaliist IPUHIMITY 3BOPOTHOTO 3B'$I3Ky — IOPIBHSIHHS 3HAYEHHs PEryJIbOBAHOI 3MIHHOI, 110 BU3HAYAETHCS KEPYIOUOIO IPOrpamorio, 3
TOTPIOHIM 3HAYeHHsIM. B 11iomy, mporiecam 06poOKM MeTasTiB THCKOM BJTACTHBE PI3HOMAHITTST 33/1a4 TEOPIii ONTHMATBHOTO KEPYBAHHSI, PIIIEHHS
SIKUX 3[[IHCHIOETHCST METOIAMU MATEMATIYHOTO IIPOrpaMyBaHHsL. [, X0ua yCTaTKyBaHHs 751 IMITyJIbCHOT 0GPOOKH MOKE MATU PI3HY KOHCTPYKILO,
OJIHaK 000B'SI3KOBO BKIIOYAE B cebe KOHCTPYKTUBHI €IEMEHTH, 110 I03BOJISIIOTH IIEPETBOPUTH €HEPTIIo /PKeperta Ta 3 i 10IoMororo (3a 0II0MOT010
BIUIMBY TBEPIOTO TiJIa, EPEAABATBHOTO CepeIoBIIa abo moJist) 1ehopMyBaTU METaJI 3aTOTOBKI. 3aBISIKH IIbOMY Y [aHiit po6OTi MPOIOHYETHCS
KepyBaHHS SIKICTIO OTPUMYBaHUX JI€Tasell 3/1ilICHIOBATH NLISXOM BapiloBaHHS CTYyIeHs JedopMaltii 3aroToBKH y T1poiieci (hOpMOYTBOPEHHSI.
Pesyssratom po60TH € po3po6Ka KOMIUIEKCHOT iHTETEKTYATBHOT CHCTEMH, 3a IOTIOMOTOIO SIKOT MOKHA 3/[IHCHUTI aBTOMATH30BaHe TIPOEKTYBAHHS
MPAKTUYHO BCIX MPOLECIB IMITYJIbCHOI /il Ha OCHOBI IHTEIEKTYaIbHOTO BUOOPY HANOIIBII M IXOAAIIMX MapaMeTpiB (hOPMOYTBOPEHHS.

Kimo4oBi ciroBa: mramMItyBamHst BHOYXOM, 000JIOHKOBA JI€TAIb, IETAT aBia/[BUTYHA, 3BAPIOBAIBHITN OB, iHTETEKTyAIbHA CHCTEMA, METO/T
CKiHYCHHUX €JICMEHTIB.

MECHANICS
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BIITKB 3BYKOMOTrMHHANBHUX BAACTHBOCTEM IWUYMO3AXUCHHMX EKPAHIB HA YYACHHKIB NOPOMHLOI'0
PYXY  cropinkn 14-18

3acus B. I, Biga [I. B.

OO0’eKTOM JIOCITIIKEHHST € 3BYKOBE MOJIe Bi JIHIMHUX JUKepes 3BYKY MiXK JBOMA MApATeJbHIMI IMIIEAHCHIMIE IIYMO3aXHCHUMHI
ekparamu. HasgBHicTh eKpaHiB IIPU3BOAMTH 0 3MIHKM CTPYKTYPU 3BYKOBOTO TI0JIsI, BHACJIZIOK YOT0 PiBeHb 3BYKOBOTO THCKY B 00J1acTi MikK
ekpaHamu 3pocrtae. 36iTbIIeHHs PIBHIB 3BYKY MPU3BOUTDH SIK 10 3MEHIICHHS e(heKTUBHOCTI MIyMO3aXUCHUX €KPaHiB, TaK i /10 30iIbIIeHHS
HeraTHBHOTO BIIMBY Ha YYaCHUKIB TPaHCTOPTHOrO pyxy. OMHNM i3 BUXOJIB 3 11i€l cuTyarii € OyAiBHUIITBO eKPaHiB 31 3BYKOMOTIMHAIBHUMU
BJIACTHBOCTSAMU. B aiil po6GOTi PO3IJIAHYTO BIUIUB IMIIEIAHCHUX BJACTUBOCTEN €KPaHiB HA PiBHI 3BYKOBOIO TUCKY B OOJIACTI MisK eKPaHAMU.

Jlnst 06UnCIIEH ST 3BYKOBOTO TIOJIST IOBKOJIA €Kpany Oys0 o6paHo MeToI CKiHYeHHUX eseMeHTiB. B mporpamuomy cepemosutti Comsol
Multiphysics 6yno mobyIoBaHO KOMITIOTEPHY MOJEJIb JIHIHHOTO JIZKepesia 3BYKY 3 BEPTUKAILHUMU 3BYKOTOIJIMHATIBHUMUI €KpaHaMu 3 000X
GOKIB BiI mKepesa. 3BYKONOTJIMHATBHI BJIACTHBOCTI €KpaHy OyJI0 3a1aHO aKyCTHYHIM IMIIEaHCOM JIUIILOBOI CTOPOHM eKpaHy. Po3paxyHOK
3BYKOBHX MOJIiB OYJI0 MTPOBEIEHO B OKTABHUX CMYyTaX 3 cepenboreoMerpuanrmu dacroramu Bia 31 10 500 I, KpiM Toro, mapamerpamu, ki
TaKOXK MiIaBAJINCS aHAJII3Y, 6leI/I Bi/ICTAHb MiJK €KpaHaMM Ta X BUCOTA.

Po3sB’st3anms 3aavi 103BOJUIO OTPUMATH 110JI€ PiBHIB 3BYKOBOTO THCKY JI0BKOJIA €KPaHiB. IMiHHI MapaMeTpr MOIETIOBAHHS J[03BOJIUIII
IPOBECTH aHaJi3 BEJIMKOI KiJIbKOCTI CUTYalliil BBAEMHOIO PO3TAlllyBaHHS €KPaHiB Ta iX BUCOT, 110 3yCTPIYAIOThC B iHKEHEPHil /isJIbHOCTI.
IIposeneni mocmipkeHHA MOKasaun, 1O JHUIIe Ha HU3bKUX YacTOTaX i BIZIHOCHO HEBEJMKHUX BiZCTAHAX MiX eKpaHaMu PiBHI 3BYyKOBOTO
THCKY MOXYTb CyTTEBO 3poctaru. OxHak 6yJ0 TaKOXK MOKA3aHO, 110 BUKOPUCTAHHS 3BYKOIOTIINHATBHOTO OOIUIIIOBAHHS MIYMO3aXCHUX
€KPaHiB JI03BOJISIE 3MEHIUTU PiBHI 3ByKOBOTO TUCKY B O0JIACTI MiK €KpaHAMU Ta TIOKPAIUTU aKyCTHYHI YMOBU MepeOyBaHHs YYACHUKIB
JOPOKHBOTO PYXY.

Kmouosi cnosa: 11yMO3axUCHUIT €KpaH, PIBEHb 3BYKOBOTO THCKY, IMIICAAHCHI BJACTUBOCTI, 3BYKONOIMHAILHINA €KPaH, BIIOUTTS 3BYKY,
TapaseTbHi eKpaHn.

DOI: 10.15587/2706-5448.2021.244643
JOCNIIMEHHA BIUTUBY ENEKTPOMATHITHMX MOMIB HAAHU3BKOI IHTEHCHBHOCTI HA BIOJIOI'TYHI
OB’EKTH  cropinen 19-26

Bomowms K. A., Kyniw C. M., Onifixux B. I1., Pponos A. B.

OG6’ekTOM JOCTIIKEHHS € epeKTHBHICTD BILIUBY eJlekTpoMarditaoro mnoJist (EMIT) HagHusbKoi inTencuBHocTi Ha 6iosoriuni 06’ektu (BO),
ske (OPMYIOETBCSI TEHEPATOPOM IIHPOKOCMYTOBOTO BHUIpoMiHiOBaHHs. [Ipuniun aii rexmeparopy O6asyerbcs Ha GopMmyBaHHI
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€JIEKTPOMATHITHOTO BUIIPOMIHIOBAHHS, 30Y/PKEHOTO TIEPIOAUYHUM IMITyJIbCHUM Ta30BHM PO3PSZIOM B KOAKCialbHIll cuCTEMi €IeKTPOiB,
HABAHTAXKEHI Ha [ieJeKTPIYHY CTHPKHEBY anTeny. [[Js1 OTpUMAaHIS MOPiBHSIBHOI OIHKH 6i0e(eKTHBHOCTI BIUTHBY PO3pO6IeHa METO/IIKA
BUOOPY CUTHAIB 1 BIAIOBIAHOI amapaTypy, eHEPreTHYHi XapaKTePUCTHKKM BUIIPOMIHIOBAHHS sIKOI BIANOBIZAIOTh KPUTEPI0 HETEILIOBOTO
BILIMBY Ha 6i000’€KTH. 3ampOIOHOBAHO HOBMI METO 0OPOOKM MaHMX EKCIIEPHMEHTY 3 BUKOPUCTAHHSAM CTATUCTMYHWX PO3PAXyHKIB, SIKMH
BiZlNOBia€ BUMOraMm 111010 0OpoOKH Ta iHTepnpeTaltii peaysbraris. B sikocti 6iosoriunnx 06’ €KTiB JOC/IIZKEHHS BIUIMBY €JeKTPOMAarHiTHUX
KOJIMBaHb MiIMETPOBOTrO /lialla30Hy BUKOPUCTAHO HACIHHS MIIECHUIN Ta B3a€MO/iSl eJIEKTPOMATHITHUX KOJIMBAHb MiJIMETPOBOIO Jlialla30Hy
i3 KJIITHHM KiCTKOBOTO MO3KY IiypiB. OTpumMano GioceHCOpHMH edeKT Mpu BIUIMBI IMPOKOCMYTOBOTO BUIIPOMIHIOBAHHS HaHU3bKOI
IHTEHCUBHOCTI, B OPIBHSAHHI 3 KOHTPOJIbHOW BUOiIpKOW0. CHoCTEpiraeThest 3MiHa BIaCTUBOCTEll HACIHHS, 30KpeMa, TEIIOCTIHKICTh. 3TiaHO
3 eKCIEePUMEHTANTbHIMY JaHUMU HACIHHS BUSIBJSIETHCS MEHIN CXMJIBHUM JI0 BIUIMBY TeIlTa B PE3yJIbTaTi iX momepenuboi o6pobkn EMIL.
CriocrepiraeTbest 3aesKHiCTh GIiOJIOTIYHOr0 BIATYKY Bijl 4acTOTH Ta 4acy onpoMiHents. TakosK eKCIepUMEHTaJbHO JIO0BeAeHa 3a/eKHICTh
3MEHIIEHHS KIMBKOCTI MEPTBUX KJITUH Biji yacy ompomineHHs: EMIL. Po3paxoBaHO PIBHSHHS 3aJ€KHOCTI BUOIPKOBOI CEPENHBOI 4acTKU
MEpTBUX KJITHH KICTKOBOTO MO3KY IIypiB Bijl yacy omnpominents. Bussieno 6Giocencopuuii edekt mpu BIUMBi mmpokocmyrosoro EMII
HaJIHU3bKOI IHTEHCUBHOCTI pO3pOOJIEHOTO BUIIPOMiHIOBaYa. BeTaHOBIEHO Ta CTATUCTUYHO JOBEAEHO, 0 MiHIMAIbHUIN Yac 3 MaKCUMaIbHIM
TIO3UTUBHUM e(eKTOM BIUIMBY €JeKTPOMArHiTHUM BHUIIPOMIHIOBAaHHSAM MijgiMeTpoBoro aiamazony (EMB MMJI) na KJIiTHHH KiCTKOBOTO
MO3KY I1ypiB craHOBUTh 30 XBUJIMH, B IOPiBHAHHI 3 HEONPOMiHeHNM 3pa3koM. OTpuMaHi pe3yJsbraTH J03BOJISAIOTH OLIHUTU IIO3UTHBHUI
BIJIMB €JIEKTPOMArHiTHIX KosimBaHb Ha BO Ta 3amponoHyBaTi pesysbsTaTi MPOBEIeHNX IOCHIKEHD Uit TIPAKTUYHOTO BUKOPUCTAHHS [IPH
PO3POOII MEAMYHIX CHCTEM.

Kmouosi crmoBa: indopmaiiiiHO-XBIJIbOBA TEXHOJIOTIS, €JeKTPOMArHiTHEe BHUIIPOMIHIOBAHHS HA/HM3bKOI IHTEHCHBHOCTI, HETEIIOBHI
BIIJINB, KOAKCiaabHa aHTeHa, IMITYITbCHUI Ta30BUIT PO3PS.

METALLURGICAL TECHNOLOGY

DOI: 10.15587/2706-5448.2021.247736
ONTHMISALIA NPOLECY OXONOMMEHHA NMIA YAC TAPTYBAHHA CTANI Y BOAHKX PO34YHHAX
TMONIANKINERTMIKONK  cropissx 27-35

OG6’ekTOM JOCIIKEHD € BOAHI posuniu noJiankinenrikoss (ITAT), mo 3aCTOCOBYIOTBCS B SIKOCTI TapTyBaJbHUX cepefoBulll. [apTyBaibHi
cepeioBUINA TeCTYIOTh 3a JOMOMOTOIO CTAHAPTHOTO IMJIHAPUYHOTO 3pa3Ka, BUTOTOBIEHOTO 3 MaTepiany Inukonen 600. OcHoBHOO Ta He
BUPILIEHOIO TPOGJIEMOIO € TIepexijl Bijl CTaHAapPTHOTO 3pas3Ka /10 peaibHOI eTal, 110 1acTh 3MOTY POOUTH iHzKeHepHi po3paxyHki. [Ipuiimaioun e
J10 yBaru, B po6oTi socatipkeni oxonokyooui 3ai6rocti ITAT pisHol KoHIeHTpalii Ta miKpecaeHa MOKINBICTh XapaKTe3yBaTu iIHTeHCHUBHICTD
raprysanHs ynciaom Kongparesa Kn, ske smintoersest B Meskax 0<Kn<1 npu 3miHi y3araiabHenoro yucsa bio Bi, B intepsami 0<Bi <. [os0B-
HUM PEe3yJIbTaTOM JOCTIKEeHb € KOPEJISiis Misk uncaoM Kn CTaHZapTHOTO 3pa3ka Ta PeabHOro BUPOOY, sika B OLIBIIOCTI BUMAJIKIB 1IpU
BIZICYTHOCTI TJIIBKOBOTO KWIIHHST MpeJACTaBJsie coboio JiHiiiHy 3anmexnicts. [le ae 3MOTy onTHMI3yBaTH TPOIEC TapTyBaHHs: OTPUMATH
CTUCKHI 3a/IMIIKOBI HAIIPYTH HA MOBEPXHI 3arapToBaHuX BUPOOIB, 3a01aANTH JIETYIOUi eJIEMEHTH, Ta MOKPAIUTH eKoJioriio. JlocsaraeTbes e 3a
PaxyHOK HaJIesKHOTO BUGOPY CTal, sika 3a0e3Iedye onTUMaTbHy TIMOWHY rapTyBaHHs. 3riHo nateHTy Yikpainm Ne 114174, ximiunauii ckimazx
cTast y3romKyeThest 3 popmoto Ta poamipamu BipoOy. Takosk unciio Kn fae 3MOry TIPUPUBATHU TIPOIEC OXOJIOKEHHS] B MOMEHT J[OCSTHEHHS
MaKCUMAJIbHUX CTHCKHUX HANPYT HA MOBEPXHI 3arapTOBYBaHNX BUPOOIB, 110 CYTTEBO 301MIbIIYE SIKICTh rapTyBaHHs. IIpepBaHe OXOJIOIKEHHS
3amobirae TakoXK YTBOPEHHIO TapTyBAJbHUX MIKPOTPINIMH Ta 3MeHIIye medopMaliiio 3araproBaHux BrpoOiB. OTprMami pesysbraTi
JOCITI/IKEHb MOKYTh OyTH KOPUCHUMU JIUIsI iHKEHEPIB HAa BUPOOHUIITBI Ta HAYKOBIISAM /IS TIOJAJBUINX AOCIIZKEHb.

Kmovosi cnosa: niporiec rapTyBanis, unciao Kongparesa Kn, yac 0X0TOMKeHHS, XIMIYHIIT CKJIaf, BOAHI po3unHy nostiankizenraikoss (IIAT).

MATERIALS SCIENCE
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PO3POBKA CHIAZLY LUTAKOMYMHOr'0 BETOHY HA OCHOBI PEAKL(IMHO 3MATHUX 3AMTOBHHIBAMIB  cropimsn 36-42

Kosansuyk 0. )., 3o03ymuueys B. B.

OO0’€KTOM OCIIKEHHST € TPOIEC HATPABIEHOTO CTPYKTYPOYTBOPEHHST B TiJMi JIy’KHOTO GETOHY, BUTOTOBJIEHOTO 3 BHKOPUCTAHHSIM
PpeaxIiiHo 3/aTHOTO 3aII0BHIOBAYA, Y JAHOMY BUIIAAKy Oasajibry, Ta Ipolec po3BUTKY Aedopmaltiiil B takomy Getoni. [Tpo6iiema BUKOpUCTaHHS
PeaxIfiiiHo 3MaTHUX 3alI0OBHIOBAYIB MOJIATAE Y TOMY, [0 BOHU € NMPUYMNHOIO BUHUKHEHHS JIy’KHOI KOpPO3ii. BoHa MposBASETbCS Y BUTIISAI
TPINMH Ta TPOTIAPKIB TeJIeMOIiGHIX PEYOBHX, 110 YTBOPIOIOTHCS B MiCI[i KOHTAKTY 3aIll0OBHIOBAYA 3 IIEMEHTHUM KaMEHEM.

[Ipu 1poBeaeHHI AOCHiIKEeHb OyJa0 BUKOPUCTaHO MeToau (hi3uKo-XiMivHOTO aHamidy (peHTreHoMhasoBuil, audepeHIiitHo-TepMivHmnit
Ta TEepPMOTPaBiEMETPUYHUIT aHAII3M, eJEKTPOHHA MIKPOCKOIs, iH(payepBoHa CHEKTPOCKOIis, MIKPO30OHIOBHIA aHasiz). A Takox OyJo
BUKOPUCTAHO METO/IN MaTeMaTHYHOTO IJIAHYBaHHS €KCIIEPUMEHTIB 3aJI€KHOCTI (hi3MKO-TEXHIUHNX BJIACTUBOCTE! [[EMEHTIB Ta HAIIPSIMKIB 1X
CTPYKTYPOYTBOPeHHS. TaK0K TPOBEACHHS JOC/I/KEHD 3/IHCHIOBATIOCH, CIIMPAIOYNCH Ha aHaJi3 CBITOBUX 3[M00YTKIB Y BUPIIICHH] MUTaHHS
JIyZKHOT KOpo3ii 6eTomy.

BusHaueHO MOKIMBICTD CITITBHOI POOOTH MATPUILi JTy’KHUX [IEMEHTIB | aKTUBHUX 3alOBHIOBAYIB, TPECTaBIeHNX Gasansrom. ONTHMi30BaHO
KOMITOHEHTHUIT CKITA/] JIy’KHOTO TIEMEHTY Ta TOBEIEHO HEOOXITHICTD T IBUIIIEHHST KIJTBKOCTI JIY’KHOTO KOMITOHEHTY B CHCTEMI /ST HOPMAJIbHOTO
MPOTIKaHHS HPOIECiB CTPYKTYpoyTBOpeHHs. [IpoBesieHO p0C/Ii/UKeHHS BIUIMBY TEXHIYHUX (DAaKTOpIB Ta yMOB TBEpPAHEHHS HAa PO3BUTOK
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MIPOILECIB CTPYKTYPOYTBOPEHHSI JIOCI/KYyBaHNX KoMioautiit. Jlocipkeno redopmartiiini BiracTuBocTi APiOHO3EPHUCTOTO 6CT0Hy Ha OCHOBI
TMITAKOTY’KHOTO TIleMeNTy Ta 6a3albroBOTrO 3amoBHioBava. Ilokasamo, mo medopMariii posmmpentst 3paskiB, MO CYIPOBOKYIOTH MPOIIEC
JIysKHOT KOpO3il 3all0BHIOBaYa B GETOHI, HAIIPSIMY MOB’sI3aHi i3 KOMIIOHEHTHUM CKJIaJI0M Ta yMOBaMU TBEPAHEHHSA MaTepiaJry.

OTrpuMani pe3ysibTaTi I0CTiIPKEHb M TBEP/UKYIOTh MOKJIUBICTD BAKOPUCTAHHS aKTHBHUX 3aIIOBHIOBAYIB JIJI1 BATOTOBJICHHS O/ BEIbHIX
MarepiajiB, 30KpeMa, Ha OCHOBI JIKHHX HeMEHTIB. AJie it Ge3IedHOro 1epebiry IpoleciB CTPyKTYPOYTBOPEHHST KOMIIOHEHTHWHA CKJIaj
CHCTEMHU JIOBOJIMThCS KOPUTYBATH TIJIIXOM BBEJCHHS aKTUBHOI MiHEPaJIbHOI TOOABKY Ta 0JATKOBOTO JIY5KHOTO KOMIIOHEHTY. BUKOpUCTAaHHS
K TiApodobi3yI0unx J06aBOK M03BOJISIE THABUIMTH MIllHICTh MaTepiagy HaBiTh PU eKCILTyaTallii B HOPMAJIbHUX TEIIOBOJOTICHIX YMOBaX.

MmouoEi cnoa: 1y KHUIT LIEMEHT, JIyKHIH OETOH, PeakI[iiiHO 31aTHUIT 3aII0BHIOBAY, JIYJKHA KOPO3isl 3aI0BHIOBAYA, TTOKA3HUK JiyskHOCTI (pH).
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MIABHIEHHA AMHAMIYMHOI CTIMKOCTI OCHOBH NPH EXKCIUTYATALII KOMITPECOPHOr'0 OB/IAMHAHHA
ABA3IBCHKOI YCTAHOBKH KOMIUIEKCHOI MIATOTOBKH IA3Y cropinsm 43-47

Muxaiinosceska 0. B, 3ouenxo M. /1.

O06>EKTOM JOCII/KEHHST € OCHOBA KOMITPECOPHOTO OOJIAHAHHST YCTAHOBKH KOMIUIEKCHOI MIATOTOBKY rasy Ha AGa3iBCbKOMY POIOBHII
Ta MiJCHJIEHHS TPYHTIB OCHOBHU IPYHTOIEMEHTHUMH €J€MEHTaMHU, sIKi MPOMOHYETHCS BAANITYBATU i3 BUKOPUCTAHHSAM OypO3MIlllyBalIbHOI
TexHouorii. JliJsTHKa A0CaAi/UKeHb po3TalioBaia Ha TepuTopii ailo4yoi AGa3iBChKOI yeTaHOBKM KOMILIEKCHOI migrotosku ragy (YKIIT),
nobausy c. Byraiska, ITonrascbkoi obsacti, Ykpaina. Ha AGasisebke YKIIT HagxoauTh NMpOAYKIsA cBepAgoBUH AOa3iBChbKOro Ta
CeMeHIIIBChKOTO POJIoBHUIIL. 3arporoHoBano 3/iiicantu pekoncrpykiiio YKIIL mo Brutouae mifcnienHs GhyHIaMeHTy KOMIIpecopa Mojesti
C1004-JGT/2-1 BupoGuuirBa kommanii «Propak» (AsmbGepra, Kamaza). AMIUnTym KoauBaHb (hyHAAMEHTY KOMIIPECOPa BU3HAYCHO TIPU
yacroti obepranns 1400 06/xB Ha BI/IIOBIIHOMY Mail/JaHUNKy 3 TEOJIONYHMMM yMOBaMU. EKCIepUMEHTAIbHO AOCJIZZKEHO BeJIUYMHU
KOJIMBaHb Ta ocifanb (GyHAaMenTy Kommpecopa AGas3iBChbKOI yCTAHOBKM KOMILIEKCHOI MHATOTOBKYM rady. IIpu BHU3HAYeHHI aMILTITY/
KoJIBaHb (DyHZAMEHTIB KOMIIpecopa OOUYMCIIOBAIN JIMIEe AMIUITYIH KOJMBAaHb B HANPSMKY, MapajejbHOMY KOB3aHHIO IOPIIHIB, i He
BPaxOBYBAJIM BIUIMB BEPTHKAJIBHOI CKJIaZ0BOI 30ypIOIOYNX CHJI. BCTaHOBJIEHO, IO aMILIITya TOPU3OHTAIBHO-00E€PTATBHUX KOJUBAHb
BEPXHBOI TpaHi GyHAAMEHTY KOMITPECOPA BiIHOCHO TOPH30HTATIBHOI OCI TTEPEBHIIYE TPAHITIHO 0Ty cTuMY. OGIPYHTOBAHO, IO TPYHTOIIEMEHT
€ JIOCTATHBO MIIIHUM Ta BOJIOHEIIPOHMKHUM MartepiajioM, SIKMil MOKJIMBO 3aCTOCYBATH JUUIsI 3MII[HEHHSI OCHOBHU IIPY 3BeJleHHI (DyHaMEHTIiB
obanHannsa. ONNCAHO Ta JOCTIKEHO MOXKJIMBICTD 3aCTOCYBAHHST TEXHOJIOTII 3aCTOCYBAHHS TPYHTOIEMEHTHUX TIaJlb, M0 BUTOTOBJEH] 32
6ypO3MIlIlyBAIBHOIO TEXHOJIOTIEIO JI7Isi 3MIiIIHEHHSI OCHOBH Tiji (DYHAAMEHTOM KOMIIPeCopa. 3ampoIlioHOBAHO BUKOHATH TIi/[CUIEHHST OCHOBU
psaMu TPYHTOLEMEHTHNX €JIEMEHTIB, 10 A03BOJNTh 301IBIIUTH MOAY/b AedopMallii OCHOBH, 1O MPEACTABIeHA CYTIIMHKOM JIECOBAHMM,
gerkum 10 14,3 MIla. ¥ BuNaaKy MiACUJICHHST OCHOBU aMILIITyAa TOPU3OHTATbHO-00EPTAMbHUX KOJMBAaHb BEPXHLOI rpaHi (yHAAMEHTY
KOMIIpecopa 3Ha4yHO MeHIre rpanndHo jgomyctumoi 0,1 Mmm. Busnaueno ocimanns dyHIaMeHTy TIPH Ii/ICHJICHHI OCHOBH, 110 HE II€PEBUIIYE
TPaHUYHO JIOMYCTHMOI BeIMurHN. [ PyHTOIIeMEHTHI eleMeHTH 3ampOMOHOBAHO BIAMTYBATH 32 GYPO3MIllyBaIbHOIO TEXHOJIOTIEI0.

KmouoEi cnoBa: ycTaHOBKA KOMILIEKCHOI T1i[ITOTOBKHU Ta3y, IPYHTOLEMEHT, aMILTITy/la KOJMBaHb, QyHIAMEHT KOMIIPEcopa, 6ypOo3MillyBajibHa
TEXHOJIOTisT, MOZLYJIb fiehopMartii.
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BHMEIP EPEKTHBHMX METOAIB NMIABUIEHHA HAPTOBHAOEYBAHHA HA BUCHAMEHUMX POAOBHLUAX HA OCHOBI
PETPOCNEKTHBHOI'D AHANMI3Y  cropinsu 48-51

Hopowenxo B. M., TiTnos 0. C.

O06'eKTOM TOCTIKEHHST € METOIN TTIBUIIEHHS HADTOBUITYIEHHSI HA «CTAPUX», BUCHAXKEHUX popoBuinax. OIHIM 3 TOJOBHUX 3aBIaHb
HadToBUA0OYBHOI Tasty3i Gyb-s1koi Kpainu cBiTy OyJIo i € 3abe31edeH s IPOEKTHOTO PiBHs BUAOOYTKY HA(TH IIPU MAKCHUMAJILHO MOXKJINBO-
My koedillieHTi ii BUIydeHHs 3 Ha/ip. B mboMy HanpsIMKy HaA3BUYAHO BaXKIUBUM € BUBUEHHS Ta BUKOPHUCTAHHS TEXHOJOTIUHUX TPUITOMIB i
3ac006iB 3 HAOYTOTO JOCBILY PO3POOKU POIOBUIIL.

B poborti Ha mpuktaai pogoBHI YKPATHI POSIVISTHYTO ICTOPIYHI aCIIeKTH PO3BUTKY METO/IB cTabiisarti Ta miaBuieHHsT Hah TOBIUIYYEeHHS,
rmounnaioun 3 1770 pokiB mo Tenepiniiit yac. [lapanesbHo 3 icTopi€ro BIPOBAKEHHST METO/IIB, PO3KPUTO iX (hi3UKO-TEXHOJIOTIYHUI 3MICT Ta
YMOBHU 3aCTOCYBaHHs. 3 yCiX BUKOPHCTAHUX METOIB IBUIIEHHS PiBHS BUAOOYTKY HadTU PO3IVISIHYTO HalGLIbII eheKTUBHI, M0 HANILIN
3aCTOCYBAHHsI Ha TIEBHUX CTA/IisIX PO3poOKH pomosuin Yipaini. Lle, Hacamrepes, BAKYYM TIPOIIEC, TUIOMIOBE 3aBOHEHHSI, IINKIIYHe 3aBOHEHHS,
ra3oBa Ta BOJI0Ta30Ba PEIIPEeCisl, HATHITAHHS I0OBEPXHEBO-aKTUBHUX PEYOBIH, I0BEPXHEBO-aKTHBHUX IT0JIIMEPBMIIIYIOYUX CUCTEM, IT0JIIMEpPHE
3aBOJIHEHHS, TOPUBOHTAIBHO-PO3TaTysKeHe OYpiHHsL. AHAJI3 PO3BUTKY METOIIB PO3IJISTHYTO HA TJI iX Fe0JI0r0-IPOMUCIIOBOI MPUIHATHOCTI Ta
OTPUMAHHS TeXHIKO-eKOHOMIUHOTO eheKTy. 3a pe3yIbTaTaMu IOCIiIZKEHHsT BUIIEHO TPYITY METO/IIB, SIKi /IOIIJThHO 3aCTOCOBYBATH B TEOJIOTO-
[POMHUCJIOBUX YMOBAX, aHAJIOTTYHUX /10 OIMHUCAHUX, 1110 TOBUHHO 3a0e31eUnTH 04iKyBaHy e(eKTUBHICTD. Besiepedno, mopsii 3 M, J01{IbHO
3aCTOCYBaHHsI METO/IB MAaTeMATHYHOTO MOJIETIOBAHHS TPoIeciB po3pobkn HadToBux pozposuil. ChopMoBaHi MPOMO3UIIii MOAO YMOB Ta
MIPUHIIUIIB 3aCTOCYBAHHS PO3TJISTHYTUX METOJIIB 3 METOIO YAIOCKOHAJIEHHS CUCTEM PO3POOKH HADTOBUX POAOBHIIN. BCTaHOBIIEHO, 1110 HANGLIBII
TPUHHATHIMI METOJAMH TTiABUIIEHH HAPTOBIIIYIeHHS Ha BUCHAKEHNX POJIOBUINAX € HATHITAHHSA PO3YNHIB MOBEPXHEBO-aKTUBHIX PEUYOBUH
SK CaMOCTIIHO, TaK i CyMiCHO 3 BOJIHUM PO3YMHOM IOJIiaKPUJIaMijl, CTBOPEHHS Ia30BOJSHOI Perpecii Ta IoJiMepHe 3aBOAHEHHS, B SKOMY
nepesara HajaeTbest pearentam AN132SH ta AN125SH cepii FLOPAAM S kowmmanii SNF FIOERGEL.

Kmouosi cnosa: BucHakeHi HadTOBI pojoBuIna, crabimizaiist piBHs BUAOOYTKY, MOBEPXHEBO-aKTUBHI PEYOBMHU, MOJIMEPHI CHCTEMH,
IOMATKOBHUIT BusoOyTOK HadbTH.
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