ABSTRACTS AND REFERENCES

METALLURGICAL TECHNOLOGY

DOI: 10.15587/2706-5448.2022.263428

REVEALING THE SIGNIFICANCE OF THE INFLUENCE OF
VANADIUM ON THE MECHANICAL PROPERTIES OF CAST
IRON FOR CASTINGS FOR MACHINE-BUILDING PURPOSE

pages 6-10

Liliia Frolova, Postgraduate Student, Department of Foundry, Na-
tional Technical University «Kharkio Polytechnic Institute», Kharkio,
Ukraine; Researcher, Scientific department, PC TECHNOLOGY
CENTER, Kharkiv, Ukraine, ORCID: https.//orcid.org/0000-0001-
7090-5647, e-mail: frolova@entc.com.ua

Andriy Barsuk, Head of IT department, PC TECHNOLOGY CENTER,
Kharkiv, Ukraine, ORCID: https://orcid.org/0000-0001-7978-4407
Denys Nikolaiev, Systems analyst, Analytical department, PC TECH-
NOLOGY CENTER, Kharkiv, Ukraine, ORCID: https.//orcid.org/0000-
0002-8324-1760

The object of study in this work is cast iron with lamellar gra-
phite, modified with two types of modifiers — FeSi75 and FeSi40V7.
In this work, the influence of vanadium on the mechanical properties
of cast iron used for castings for engineering purposes was determined.

The existing problem lies in the fact that ignorance of the influ-
ence of the alloying element on the mechanical properties of the alloy
does not allow determining its consumption rates during the melting
process. This can lead to unnecessary costs for materials for melting
and casting, and not be justified in terms of the expected improve-
ment in properties.

To determine the effect of vanadium on properties, three indi-
cators of the quality of cast iron are considered: tensile strength,
stiffness, and a generalized quality index for mechanical properties.
A decision is proposed on the procedure for checking the significance
of the influence of vanadium within the considered range of variation
V=0.04-0.078 % on these indicators.

It has been established that the introduction of vanadium into
cast iron as part of the FeSi40V7 modifier leads to a decrease in
the tensile strength by 4 %, but to an increase in rigidity by 2 %.
A significant influence of vanadium with a probability of 95 % was
also established with respect to the generalized quality indicator for
mechanical properties — the introduction of vanadium contributes to
a drop in this indicator by about 5 %.

As aresult, it was concluded that the use of vanadium in the com-
position of FeSi40V7 within the final content in cast iron at the level
of 0.04—0.078 % can be expedient only if it is necessary to increase
the hardness of cast iron due to the promotion of carbide formation
during alloy crystallization.

The presented study will be useful for machine-building en-
terprises that have foundries in their structure, where cast iron is
smelted for the manufacture of castings.

Keywords: cast iron for machine-building castings, modifier, al-
loying, vanadium, mechanical properties.
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The object of research is chromium-nickel cast iron of the work-
ing layer of two-layer sheet-rolling rolls of the LPKhNd design.
At present, chromium-nickel cast iron is widely used for the manu-
facture of rolls for sheet and section rolling mills. One of the ways to
improve the operational properties of products made of chromium-
nickel cast iron is the refining of molten metal by vacuum. The exist-
ing problem is that information on the effect of vacuuming on the
performance of chromium-nickel iron is very limited.

Rolls with the most characteristic concentration of alloying ele-
ments for LPKhNd performance were selected for the study. When
evaluating the properties of vacuumed cast iron and cast iron by
traditional technology, the level of strength, hardness, as well as spe-
cial properties were determined, the study of which is caused by the
peculiarities of the operation of rolling rolls (thermal wear resistance
and crack resistance).

It has been established that there is no significant difference in the
structures of rolls made of vacuumed and non-vacuumed cast iron. The
structure of the rolls consists of martensite, bainite and carbides. With
an increase in the content of graphite-forming elements (C, Si, Ni),
graphite inclusions appear in the structure, and with their decrease,
individual troostite colonies appear. The physical and mechanical
properties of vacuumed and non-vacuumed cast iron are on the same
level. The crack resistance of the chilled zone of vacuum cast iron is
12.35 % higher than that of cast iron of the traditional production
method, and the transition zone is 11.96 %. The thermal endurance of
the chilled zone of the roll material increased by 14.95 % as a result of
vacuuming of the molten metal, and the transition zone — by 14.56 %.
An increase in crack resistance and heat resistance can help reduce the
chipping of the working layer of chromium-nickel rolls of sheet mills
during operation and increase their resource indicators.

The obtained results of research indicate a positive effect of
vacuuming on individual indicators (crack resistance and heat resis-
tance) of the working layer of the forming tools of sheet rolling mills.

Keywords: chromium-nickel cast iron, vacuuming, working layer,
physical and mechanical properties, crack resistance, thermal resis-
tance, rolling shafts.

References

1. Skoblo, T. S., Sidashenko, A. I., Aleksandrova, N. M., Belkin, E. L.,
Vlasovete, V. M., Klochko, O. Tu., Martynenko, A. D. (2013). Proiz-
vodstvo i primenenie prokatnykh valkoo. Kharkiv: TeD No. 1, 572.

2. Issledovaniia vliianiia vakuumirovaniia chuguna na ego struk-
turu i svoistva. Available at: http://metal-archive.ru/gazy-v-litom-
metalle/302-issledovanie-vliyaniya-vakuumirovaniya-chuguna-na-ego-
strukturu-i-svoystva.html

3. Diudkin, D. A, Kisilenko, V. V. (2008). Proizvodstvo stali. Vol. 2.
Vnepechnaia obrabotka zhidkogo chuguna. Moscow: Teplotekhnika, 400.

4. Samarin, A. M. (1962). Vakuumnaia metallurgiia. Moscow: Gosu-
darstvennoe nauchno-tekhnicheskoe izdatelstvo literatury po cher-
noi i tevetnoi metallurgii, 512.

5. Migai, V. P. (1963). O vakuumirovanii serogo chuguna. Liteinoe
proizoodstovo, 1, 7-9.

6. Kuzmin, I. V. (1962). Vliianie vakuuma i gazov na khimicheskii sostav
i strukturu evtekticheskogo chuguna. Liteinoe proizoodstvo, 5, 18—19.

7. Skoblo, T. S., Vorontcov, N. M., Rudiuk, S. I. (1994). Prokatnye valki
iz vysokouglerodistykh splavov. Moscow: Metallurgiia, 336.

8. Skoblo, T. S., Avtukhov, A. K., Pasko, N. S. (2013). Issledovanie vliia-
niia vakuumirovaniia na kachestvo prokatnykh valkov. Promyshlen-
nost v fokuse, 7, 54—58.

9. Magaon, M., Radu, M., Serban, S., Zgripcea, L. (2018). Research
regarding the vacuuming of liquid steel on steel degassing. IOP Con-
Jerence Series: Materials Science and Engineering, 294, 012005.
doi: http://doi.org/10.1088/1757-899x,/294,/1,/012005

10. Steneholm, K. (2016). The effect of ladle treatment on steel cleanness
in tool steels. Stockholm, 52.

11. Zulhan, Z., Schrade, C. (2014). Vacuum Treatment of Molten Steel:
RH (Rurhstahl Heraeus) versus VID (Vacuum Tank Degasser).
SEAISI Conference and Exhibition. Kuala Lumpur, 7.

12. Maslov, A. A. (1978). Ustanovka dlia ispytanii metallov v usloviiakh
teplosmen. Zavodskaia laboratoriia, 5, 622—623.

13. GOST 25.506. (1985). Raschety i ispytaniia na prochnost. Metody
mekhanicheskikh ispytanii materialov. Opredelenie kharakteristik tresh-
chinostoikosti (viazkosti razrusheniia) pri staticheskom nagruzhenii.
Moscow: Izd-vo standartov, 62.

14. Skoblo, T. S., Avtukhov, A. K., Sokolov, R. G. (2013). Opyt eksplua-
tatcii rabochikh valkov stana 2000. Nauchniiat potetcial na sveta.
Vol. 20. Tekhnologii. Sofiia: Bial GRAD-BG, OOD, 13-27.

MECHANICS

DOI: 10.15587/2706-5448.2022.263238

CONSTRUCTION OF HOMOGENEOUS SOLUTIONS IN THE
TORSION PROBLEM FOR A TRANSVERSALLY ISOTROPIC
SPHERE WITH VARIABLE ELASTIC MODULI

page 15-20

Sevinc Yusubova, Lecturer, Lyceum named after Heydar Aliyev,
Baku, Azerbaijan, ORCID: https.//orcid.org/0000-0003-0841-2520,
e-mail: sevinc.yusubova.75@mail ru

The object of research is the problem of torsion for a radially
inhomogeneous transversally isotropic sphere and the study based on
this three-dimensional stress-strain state.

To establish the scope of applicability of existing applied theories
and to create more refined applied theories of inhomogeneous shells,
it is important to study the stress-strain state of inhomogeneous bod-
ies based on three-dimensional equations of elasticity theory.

The problem of torsion of a radially inhomogeneous transversally
isotropic non-closed sphere containing none of the poles 0 and 7 is
considered. Tt is believed that the elastic moduli are linear functions
of the radius of the sphere. It is assumed that the lateral surface of
the sphere is free from stresses, and arbitrary stresses are given on the
conic sections, leaving the sphere in equilibrium.

The formulated boundary value problem is reduced to a spectral
problem. After fulfilling the homogeneous boundary conditions
specified on the side surfaces of the sphere, a characteristic equation
is obtained with respect to the spectral parameter. The corresponding
solutions are constructed depending on the roots of the characteristic
equation. It is shown that the solution corresponding to the first
group of roots is penetrating, and the stress state determined by this
solution is equivalent to the torques of the stresses acting in an arbi-
trary section 6=const. The solutions corresponding to the countable
set of the second group of roots have the character of a boundary
layer localized in conic slices. In the case of significant anisotropy,
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some boundary layer solutions decay weakly and can cover the entire
region occupied by the sphere.

On the basis of the performed three-dimensional analysis, new
classes of solutions (solutions having the character of a boundary
layer) are obtained, which are absent in applied theories. In contrast
to an isotropic radially inhomogeneous sphere, for a transversely
isotropic radially inhomogeneous sphere, a weakly damped boundary
layer solution appears, which can penetrate deep far from the conical
sections and change the picture of the stress-strain state.

Keywords: torsion problem, elastic moduli, Legendre equations,
penetrating solutions, boundary layer solutions, torque.
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The object of research is the processes of the emergence and glow
of a discharge around biological structures in a pulsed electric field.
Such processes have found use in the method of gas discharge visua-
lization. In medical diagnostics, the general state of human health
is assessed by the characteristics of gas-discharge images of fingers.
One of the most problematic areas of the correctness of medical
diagnostics is the dependence of the visual components of the image
on the electrical characteristics of the discharge and the physical and
chemical characteristics of the surrounding environment.

In the course of the study, methods of modeling the electric
discharge current circuit and electrical properties of biostructures
were used.

The proposed solution allows taking into account: the amplitude
of the impulse voltage of the discharge, the frequency of the impulses,
the duration and intensity of the impulses, the polarity, which act as
additional diagnostic parameters of the gas-discharge visualization
process. Physical processes are considered, and a model of a chain of
gas discharge around a biological object in a pulsed electric field is
proposed. It is shown that the occurrence of a discharge and the cha-
racteristics of the glow depend on the amplitude, duration, frequency,
and polarity of the pulse voltage. These additional parameters deter-
mine the correctness of further visual diagnostics. Their quantitative
measurement and the possibility of objective comparison should be
attributed to the advantages of registering the proposed parameters
of gas discharge visualization. The specified properties of these pa-
rameters provide an additional opportunity to digitally describe the
condition of the object under study, and subsequently to automate
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diagnostics. The structural diagrams of the device for conducting
research using the method of gas discharge visualization, the high-
voltage impulse voltage generator unit for the hardware consider-
ation of additional gas discharge parameters and their connection
with medical and biological indicators have been developed.

The use of the method and means of gas discharge visualization to
assess the functional state of the flight crew in the pre- and post-flight
period requires the development of special equipment. The proposed
technical solutions require experimental verification. Comparative
studies of diagnostic conclusions by the method of gas-discharge vi-
sualization with traditional medical diagnostics are necessary.

Keywords: biological object, gas discharge, visualization, electric
discharge circuit model, structural diagram, gas-discharge sensor.
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The object of the study is the calculation of the producing re-
serves of the gas-bearing reservoir. Increasingly, published studies
provide justification for the possibility of restoring reserves in old
depleted gas fields by gas flow from deep horizons. Given the pos-
sibility of resuming producing gas reserves, the issue of clarifying
their volume in the reservoirs of fields at a late stage of development
is promising.

In the course of the study, theoretical research methods were
used: a system analysis of the inreservoir used, numerical modeling
based on a combined finite element-difference method, methods for
visualizing the inreservoir obtained, and analytical methods.

The method proposed in the paper for refining gas reserves
combines the volumetric method and modeling of filtration pro-
cesses using a combined finite element-difference method. The latter
makes it possible to take into account the reservoir structure that is
heterogeneous in terms of permeability and adequately describe the
distribution of non-stationary reservoir pressure around the produc-
tion well on a quantitative level. By applying an analytical formula
based on the values of average reservoir and bottomhole pressures,
the radii of the well feed contour were calculated for different periods
of reservoir development. Thus, the active area (and volume) of the
reservoir is determined, according to which the calculations of the
producing reserves of the field are carried out.

The study was carried out on the example of the Chervonoza-
yarske Gas Field (Ukraine) for the reservoir V-26-T-1a, discovered
by one production well 468-B(D). The recoverable reserves of the
V-26-T-1a reservoir calculated in this way are 597.69 million m? of
gas. At the same time, the error relative to the value indicated in the
Atlas of Ukrainian Fields is 4.63 %.

The method of calculating reserves proposed in this study is
useful for refining the reserves of depleted fields. The combination
of the volumetric method with the results of simulation of filtration
processes is an operational method for calculating the reserves of
a reservoir discovered by one production well. At the same time, the
use of a combined finite element-difference method makes it possible
to take into account the complex heterogeneous structure of the
reservoir and predict the distribution of reservoir non-stationary
pressures around the production well.

Keywords: reserves calculation, volumetric method, gas-bearing
reservoirs, filtration processes, depleted fields, reservoir pressure.
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Along with renewable energy and hydrogen, gas hydrates may
become the most significant energy resource in the coming years.
The reserves of gas in the hydrate state exceed all the combined
world reserves of traditional energy resources. At the same time, the
gas hydrates properties in the conditions their natural occurrence in
the composition of hydrate-containing rock cause significant difficul-
ties in their extraction. In this regard, the industrial use of colossal
renewable gas resources in the gas hydrate state is just beginning.
Based on this, the methods of developing gas hydrate deposits are
the object of research. Based on the analysis and generalization of
the currently known examples results of experimental and industrial
development of gas hydrate deposits, as well as the results of studying
the hydrate-bearing rocks properties, an assessment of the prospects
for the industrial implementation of gas hydrate deposit develop-
ment methods is given. Extraction of methane from gas hydrate
deposits causes difficulties due to their solid form. Existing promising
methods of their development involve the dissociation of gas hydrate
into gas and water.

Currently implemented research and industrial development
projects of gas hydrate deposits have shown a number of problems
related, first of all, to the instability of the hydrate-bearing rock after
dissociation of the gas hydrate (at the same time, in the vast majority,
the natural gas hydrate becomes metastable and weakly cemented).
Therefore, there is still no commercially attractive technology for ob-
taining natural gas from gas hydrate deposits. At the same time, the
depressurization method is considered the most promising. Based on
this, the improvement of the technology of influence on the hydrate-
bearing rock for the natural gas extraction should concern the provi-
sion of the rock removal the into the well. At the same time, effective
and competitive development of marine gas hydrates deposits can
be realized only if taking into account the geological features of the
distribution of hydrate-bearing rocks, as well as the gas hydrates
properties in their natural occurrence.

Keywords: gas hydrate, hydrate-bearing rock, gas hydrate depos-
its development, destruction of hydrate-bearing rock, gas extraction.
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The object of research in the paper is the process of fluid transfer
through the pore space of the reservoir rock. In this paper, using an
expert method, the shortcomings of the Ukrainian methodology for
assessing the reservoir properties of the reservoir were highlighted.
In particular, the sources of uncertainty accumulation in determining
the absolute values of the reservoir’s filtration parameters have been
identified. The existing problem is that the algorithms of actions,
which are the basis of the Ukrainian method of assessing reservoir
properties, introduce a significant degree of uncertainty into the as-
sessment results.

In order to reduce uncertainty, the introduction of the concept
of a representative elemental volume is considered when conducting
laboratory research and the construction of a three-dimensional digi-
tal model of this elementary volume. It is suggested to improve the
Ukrainian method of assessing the collector properties of the deposit
based on current Western research.

Tt was established that the standard methods of assessing the
reservoir properties of the deposit are a source of accumulation of un-
certainty in the development of technological documentation for the
development of the deposit. The work is aimed at the development
of an improved methodology for assessing the collector properties of
the deposit. It is proposed to add to the action algorithm the stage
of determining the representative volume of the sample, building its
three-dimensional model, and digitizing it. At the final stage, the
connectivity of the pores inside the sample is determined using the
Minkowski function to improve the quality of the project documen-
tation for the development of deposits. Guidelines have been devel-
oped to improve standard methods for assessing the collector proper-
ties of the deposit. The use of an improved methodology for assessing
the reservoir properties of the deposit leads to a significantly lower
degree of uncertainty and helps to form a more reliable picture of
the operation of the reservoir at the design stage of its development.
The presented study will be useful for the engineering personnel of
foreign contractor companies, as it justifies the need to collect ad-
ditional core material and sets the quality criteria of the information
obtained about the collector properties of the deposit.

Keywords: fluid transfer, pore space, reservoir rock, uncertainty
degree, representative elementary volume, Minkowski functions.
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The object of the study is the process of operation of traction and
external power supply systems as objects of inextricable interconnection
while reducing energy costs in the cost of railway transportation in real
time. One of the most problematic areas is the technology for choosing
energy-efficient power supply schemes for railway traction networks in
real time. The methods of forming and transforming graphs of complex
schemes of traction and external power supply systems and building
expert control systems for the implementation of energy-saving tech-
nologies of electrified railways were further developed in the work.

In the course of the study, to increase the efficiency of simulation
modeling of electric traction networks, the statistical characteristics of
the loads of feeders that supply the final boundary sections, stations,
depot access tracks, railway junctions and idle voltages on the traction
substation tires were obtained. Methods of calculation and modeling of
traction power supply have been developed, which take into account
the inseparable relationship with power systems and allow choosing
rational modes with minimal power flows and energy losses. Proposed
methods of managing the modes of operation of the traction power sup-
ply system based on a vague description of their states and an expert
system that allow solving new problems. Including, the choice of ener-
gy-saving power supply schemes in the case of power flows, economic
modes of network operation in case of intensification of the transpor-
tation process. Thanks to this, ways of reducing power consumption
and minimizing energy losses of traction power supply systems are
proposed, which allow minimizing power flows and power losses by ad-
justing load flow parameters and voltage levels of traction substations.
And also to increase the energy efficiency of electrified railway lines.

The technique of technical and economic feasibility of power
supply schemes of traction networks and evaluation of the possibility
of switching to cantilever or loop power supply schemes with parallel
connection points has been developed. The implemented recommen-
dations save about 25 thousand kWh per 1 km of two-track section.

Keywaords: energy saving technologies, traction networks, power
flows, energy losses, knowledge bases, expert systems.
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BHABNEHHA CYTTEBOCTI BIUTHBY BAHAJITH0 HA MEXAHIMHI BNACTHBOCTI YABYHY JI1 BUIMBKIB MALIMHOBY/AIBHOI'0
NMPU3HAYEHHA cropinku 6-10

Pponosa /. B, Bapcyx A. C., Hixonaes JI. A.

O06’ektoM jocuiKeHHst y poOoTi € 4yaByH 3 IuiactuHuacTuM rpaditom, moxudikoBanuii asoma tumamu moaudikatopis — FeSi75
ta FeSi40V7. ¥ uiit po6oti Gys10 BU3HAYEHO BILINB BAaHA/II0 HA MEXaHIYHI BJACTHBOCTI YaBYHY, 110 BUKOPUCTOBYETHCS /LISl BUJIMBKIB MaIlii-
HOOYIIBHOTO MPH3HAYEHHS.

Ichyioua npobiema MoJIsATaE B TOMY, 110 HE3HAHHSI BIIMBY JIETYIOUOTO €JIEMEHTY Ha MEXaHiuHi BJACTUBOCTI CILIABY HeE A€ MOKJIMBOCTI
BU3HAYEHH: HOPM HOTO BUTPATH B ITpoIieci MaBK. 1le Moske mpuaBecTn 110 3aiiBIX BUTPAT HA MaTepian A/ IIIaBKY Ta Y0POKYAHH JUTBa,
Ta He OyTu OOrPYHTOBAHVIM 3 TOUYKHU 30Dy OUiKYBAHOTO TIOKPAIICHHS BJIACTHBOCTEN.

Jl1s BU3Hauenns BIVINBY BaHa/IiI0 Ha BIACTUBOCTI PO3TIIA/IAETHCS TPU MOKa3HUKA SKOCTI YaByHY: MeskKa MIiITHOCTI Ha PO3TATYBaHHS, TBEP-
JCTh Ta y3araJbHEHUI MOKa3HUK SKOCTI 32 MEXaHIYHMMU BJIACTUBOCTSIMU. 3aIIPOIIOHOBAHE PillleHHS 110710 TIPOIey P MepeBipKU CyTTEBOCTI
BIUIMBY BaHAIi10 B PO3IJIHYTHX Meskax BapitoBanus V=0.04—0.078 % na i noxasunkn.

BceranosiieHo, 1110 BBe/IeHHsT BaHAJIi10 B 4aByH y ckiaji moaudikaropa FeSi40V7 npusBoauTs 110 3MeHIIIEHHST MeXi MIilHOCTI Ha 4 %, aje
110 36ibIeHHsT TBepAOoCTi Ha 2 %. CyTTeBUll BIUIMB BaHA/IO 3 fIMOBIPHICTIO 95 % BCTAHOBJIEHO TAKOK BIZIHOCHO y3araJbHEHOTO MOKA3HUKA
SIKOCTI 32 MEXAHIYHUMH BJITACTHBOCTSIMI — BBEJIEHHST BAHA/IIO CITPHUSIE TTAMIHHIO [IbOTO MOKa3HUKA MPUOIM3HO HA 5 %.

V 1igcyMKy 3po0sieHo BUCHOBOK IIOJIO TOTO, 110 BUKOPUCTaHHs BaHaliio B ckaaai FeSi40V7 B Meskax 0cTaTOUHOrO BMICTY B YaBYHI Ha
pisHi 0.04—0.078 % moske GyTH TOIIIBHIM JIUTIIE 32 YMOBH HEOOXIZHOCTI ITiIBUIIEHHS TBEPAOCTI YaByHY Yepes CIPUHHS KapOiZoyTBOPEHHIO
B ITpOIleci KPUCTai3allii cIiiaBy.

[IpescraBiene TOCTiKeH s Oy/ie KOPUCHUM TSt MAITMHOOY L BHUX MiINPUEMCTB, 110 MAKOTh B CBOII CTPYKTYPI JIMBapHI 11€Xa, /1€ BUILIAB-
JIAIOTH YaBYH /ISl BUTOTOBJICHHS BUJINBKIB.

Kmouosi cnoBa: yaByH JUUIsl BUIMBKIB MAIIMHOOYAIBHOTO [TPU3HAYEHHST, MO/(IKaTOP, JIeryBaHHs, BaHa/ill, MEXaHIYHi BJIACTUBOCTI.

DOI: 10.15587/2706-5448.2022.263408
BIUTMB BAKYYMYBAHHA YABYHY HA PIBEHb MEXAHIMHUX XAPAKTEPUCTHK MATEPIANY POE0YOro LWAPY NBOWAPOBUX
XPOMOHIKENEBHX BANKIB cropinku 11-14

Aetyxoe A. K., MapTusenxo 0. [, Bantkoecrkuit B. A, Kosaneecuxwuit E. B.

OG6’ e€KTOM JOCTIIKE S € XPOMOHIKeIeBUIT yaByH po6oYOro mapy ABOIIAPOBHUX JMCTOMPOKATHUX BaikiB Bukonanua JITTXHza. B pamnwii
Yac XPOMOHIKeJIEBUI YaByH 3HAXOJWUThH IIMPOKE 3aCTOCYBAHHS /IJISI BUTOTOBJIEHHSI BAJIKIB JIMCTONPOKATHUX Ta COPTONPOKATHUX CTaHiB.
OpHKM 13 HATIPSAMIB TABUIEHHS eKCILIyaTalliilHuX BJIaCTUBOCTEH BUPOOIB i3 XPOMOHIKEJIEBOro YaByHy € padiHyBaHHs PO3IIaBIEHOIO Me-
Ty BaKyyMyBaHHsM. [CHyoua mpobsiema ToJISIraE B TOMY, 110 iHpOpMaIlis PO BILUIMB BAKyyMyBaHHS Ha €KCILUTyaTalliiiHi XapaKTepucThKu
XPOMOHIKEJIETEBOTO YaBYHY /y/Ke OOMEKEHa.

Jlna pocaizkentst Oyau obpani BaKu 3 HaiiOLIbIn XapakTepHoio A/is BukonarHs JITTXH KoHIleHTpai€io Jeryiounx ejieMenTis. IIpu orinii
BJIACTMBOCTEN BAaKyyMOBAHOTO YaBYHY Ta YaBYHY BIITUTOTO 32 TPAAUITIHOIO TEXHOJIOTIEI0 BUSHAYAIN PIBEHb MIITHOCTI, TBEPOCTI, & TAKOXK CIEITiaIb-
Hi BIACTMBOCTI, IOCII/PKEHHS KX CIPUYMHEHe 0COOIMBOCTMU eKCIITyaTallii MPOKaTHUX BaJIKiB (TEPMO3HOCOCTIHKICTD Ta TPIMHOCTIHKICTD).

BeranosieHo, 1110 icTOTHOI BiIMIHHOCTI Y CTPYKTypaX BaJIKiB BUTOTOBJIEHUX 13 BAKYyMOBAaHOI'O Ta He BaKyyMOBaHOTO YaByHY He cIiocTepira-
erbest. CTPYKTypa BaJIKIB CKIAIAEThCSA 3 MapTEHCUTY, GeiiHiTy Ta Kapbimis. 3i 36iabinentsiM BMicTy rpaditoyrBopioounx eaementis (C, Si, Ni)
Y CTPYKTYPi 3'IBJAIOTHCS BKIIOUEHHS rpadiTy, a 3 iX 3MeHIIeHHAM — oKpeMi TpoocTuTHi KostoHii. Di3uko-MexaHiuHi BIACTUBOCTI BAKYYMOBAHOTO
Ta He BaKyyMOBAHOTO YaBYHY 3HAXOINUTHCS Ha OAHOMY piBHi. TpimmHocTiiikicTs y BUGiIeHiil 3011 BakyyMoBaHoro YaByHy Ha 12,35 % Bue, Hix
y YaBYHY TPAAUIIIAHOTO criocoby BUPOGHUIITBA, a TiepexinHoi 30uu — Ha 11,96 %. TepmiuHa BUTPUBAIICTH BUOLJIEHOT 30HK MaTepialy BAJIKIB Y
Pe3yJIbTaTi BAKyyMyBaHHSI PO3ILIABICHOTO MeTaury 30imbimnacs Ha 14,95 %, a nepexinnoi 30am — Ha 14,56 %. 36iIbIIeHHS TIOKA3HUKIB TPilIu-
HOCTIKOCTI Ta TEPMOCTIHKOCTI MOKe CIIPUATH 3HVKEHHIO BUKPAITyBaHHSA PoOOYOro mapy XpOMOHIKeJIEeBUX BAJIKIiB JMCTOBUX CTaHIB I yac
eKCITyaTallii Ta 301IbIICHHIO TIOKA3HUKIB IXHBOTO PECYPCY.

OrpuMani pe3yJbTaTi JOCTIPKEHHS CBIYATh PO MO3UTHBHMI BIUINB BAKyyMYBaHHS Ha OKPeMi MOKA3HUKH (TPIlliIHOCTOMKICTH Ta Tep-
MOCTiiKicTh) po6oUoro mapy GopMyOUNX IHCTPYMEHTIB JIMCTOINPOKATHUX CTaHIB.

KmouoBi cmoBa: XpOMOHIKeIeBHIT YaByH, BaKyyMyBaHHs, pobounil map, Gisuko-MexaHiuHi BIACTHBOCTI, TPINIMHOCTIHKICTD, TepMivHA
CTilIKiCTh, TPOKATHI BAJIKU.

MECHANICS

DOI: 10.15587/2706-5448.2022.263238
NOBYAOBA OHOPIAHMX PIWEHL Y 3AJIAYI KPYYEHHA ANA TPAHCBEPCAJILHO-I30TPONHOI CPEPH 31 3SMIHHHMH
MOAYNAMH NMPYMHOCTI cropinku 15-20

Hcy6osa C. M.

OG6’ €KTOM JIOCIIIPKEHHS € 3aBAAHHS KPYYEHHS IS PaliallbHO-HEOIHOPIIHOI TPAHCBEPCATBHO-I30TPOITHOI chepr Ta TOCTiKeH s Ha 6asi
1IbOTO TPUBUMIPHOTO HANPY>KeHO-/1e(hOPMOBAHOTO CTAHY.

Jlnst BCTaHOBJIEHHsT 00J1aCTi 3aCTOCYBaHHSI ICHYIOUNX MPUKJIAIHIX TEOPiii Ta 3 METOI CTBOPEHHS OLIbIN yTOUHEHNX MPUKIATHUX TEOPiii
HEOJHOPIIHIX 000JOHOK aKTYyaJTbHUM € BUBYEHHS HAMPYKeHO-1e(OPMOBAHOTO CTaHy HEOIHOPIMHUX TiJ HA OCHOBI TPUBUMIPHUX DiBHSIHD
TeOopii NPYKHOCTI.
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Po3riisiHyTO 3aBIaHHS KPYyYeHHsI pajlia/ibHO-HEOHOPIJIHOI TPAHCBEPCAIbHO-130TPOITHOI HE3aMKHYTOI cdepH, 1[0 He MICTUTH JKOJHOTO
3 iouroci 0 1 7. BBaskaeThes, 110 MOy IPYKHOCTI € iniiauMu pyHkisvu Bizx pagiycy chepu. [lependbauaernest, mo 6iuna moBepxus chepu
BiJIbHA Bi/l HATIPYTH, 2 HA KOHIYHUX Mlepepi3ax 3a/laHi JOBUIbHI HAIIPYTH, IO 3a/IUIIAI0OTH cepy B PiBHOBA3I.

CdhopmyspoBana KpaitoBa 3a/1ada MpUBEIEHA J0 CHEKTPAIBHOTO 3aB/aHHs. [licjsi BUKOHAHHS OHOPIHNUX TPAHUYHIX YMOB, 33/IaHIX
Ha GIYHUX MOBEPXHAX cepH, ofepkKaHo XapaKTepUCTHIHE PIBHAHHS 100 CHEKTpaJbHOro mapamerpa. I1o0yaoBaHo BiANOBIAHI pilieHHs,
10 3aJIe’KaTh Bijl KOPIHHA XapaKTepHUCTUYHOro piBHAHHA. Ilokasano, 110 pillleHHs, IO BiANIOBi/a€ HepIIiil rpyIi KOPEHIB, € IPOHUKHUM,
i Hanpy>KeHni CTaH, 10 BU3HAYAETLCS UM PIlICHHSM, eKBiBaJIEHTHO KPYTHIM MOMEHTaM HAIPYT, 110 AiI0Th Y Z0BLIbHOMY Iepepisi 0 = const.
Pimenns, Binnosiani 3/1iueHHill MHOKUHI IPyroi IPyIu KOPeHiB, MalOTh XapaKTep IIPUKOPJOHHOIO LIapy, IOKali30BaHOIO B KOHIUHUX 3pi3ax.
¥ pasi cyTTeBOI aHi30TPOTIT JIesIKI TIPUKOPIOHHI PIllIeHHsT ¢J1ab0 3aracaioTh i MOKYTh OXOTIIIOBATH BCIO 00JIACTD, 3aliHATY chepolo.

Ha ocHoBi npoBejieHoro TpUBUMIPHOTO aHAI3y OTPUMAHO HOBI KJIACH PillleHb (PillleHb, [0 MAIOTh XapaKkTep MPUKOPIOHHOTO Tapy ), sSKi
BiJICYTHI y npukaagHux Teopisix. Ha BiaMiny Bij i30TpoIHOI pajiiaibHO-HEOAHOPIIHOI cdepn, s TPAHCBEPCATIBHO-130TPOITHOI PajiiabHO-
HEOHOPIAHOI chepH 3’ ABISIEThCs CabKo 3aracaiode TIPUKOPAOHHE PIllIeHHs, IKe MOsKe TIPOHUKATH TIMOOKO JAJeKO Bijl KOHIYHUX MepepisiB
i 3MiHIOBaTH KapTUHY HAIIPY’KEeHO-/1e()OPMOBAHOIO CTaHY.

KmovoBi cnoBa: 3aB1aHHS KPYYEeHHST, MOJYJTi TPY’KHOCTI, PiBHSHHS JIeskaHipa, TPOHUKHI PillleHHsT, TPUKOPIOHHI PIllIeHHs, KDY THIIT MOMEHT.

ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS

DOI: 10.15587/2706-5448.2022.263397
MOJIEPHI3ALIA 3ACOEIB rA30PO3PA/IHOI BI3YANMBALII INA 3ACTOCYBAHHA B MEXWYHIA AIATHOCTHUI cropinku 21-29

Onisiuux B. I, Ba6axos M. @, llomonocos H). B., Oniituux B. M, 3inuenxo 0. M.

OO6’eKTOM JIOCIIIPKEHHS € TIPOLECH BUHUKHEHHsI Ta CBITIHHSA PO3PsLy JOBKOJIA GIONOTTYHUX CTPYKTYP B IMITYJILCHOMY €JIeKTPUYHOMY TOJ.
Taki nporiecn 3HAMIIN BUKOPUCTAHHS B METO/Ii ra30po3psi/iHOi Bisyasizaiiii. B MeqnuHiil giarHocTuli 3arajibHUii cTaH 3/10POB’sl JIIOAMHI
OIHIOIOTh 110 XapaKTEPUCTHKAM ra30PO3PsAHUX 300paskeHb MasbIiiB. OMHIM 3 HAiIOIbIT TPOOJEMHUX MiCI[b KOPEKTHOCTI MEMYHOT JiarHoc-
THKU € 3AJI€KHICTD BI3yaJbHUX KOMIIOHEHT 300PaKeHHs Bi/l €IEKTPIUYHIX XaPAKTEPUCTUK BUHUKHEHHsI PO3PsiLy Ta (i3uKo-XiMiuHUX Xapak-
TEPUCTUK OTOYYIOUOTO CEPEMOBUINA. B X0 MOCTiKeHHST BUKOPUCTOBYBAJINCS METOIN MOJIETIOBAHHS JIAHIIOTA €JIEKTPUIHOTO PO3PSIAHOTO
CTPYMY Ta €JIEKTPUYHUX BIACTUBOCTE GIOCTPYKTYD.

3anporoHoBaHe PillleHHs I03BOJISIE BPAXOBYBATH: aMILIITY/Ly IMIIYJIbCHOI HATIPYTH BUHUKHEHHS PO3PSILY, YaCTOTY IMITYJIbCIiB, TPUBAJICTD Ta
CKBAITHICTh IMITYJTbCIB, TIOJISIPHICTB, SIKi BUCTYTIAIOTD SIK IOIATKOBI /IIarHOCTUYHI TTAapaMeTPH TIPOTIeCy ra30po3psiiHoi Bidyamisartii. PosrstnyTi ¢i-
3UYHI IIPOLECH Ta 3aIIPOIIOHOBAHA MO/IeJIb JIAHIIOra Fa30BOIr0 PO3PSILY JOBKOJIA 610J10rTYHOT0 00'EKTa B IMILyJIbCHOMY eJleKTpuuHoMy 1oJii. IToka-
3aHO, 1110 BUHUKHEHHST PO3PSILY Ta XapaKTePUCTHKY CBITIHHS 3aI€KaTh B/l aMILIITY/IH, TPUBAJIOCTI, CKBAITHOCTI, TTOJIIPHOCTI IMITYJIBCHOI HATIPYTH.
11i 1osaTKOBI TapamMeTpy BU3HAYAIOTh KOPEKTHICTb I1O/IAJIBIIOI Bi3yaslbHOI JiarHocTUKY. /{0 T1epeBar peecTtpallii 3alipoIlioHOBaHUX ITapaMeTpiB ra3o-
PO3PSAZHOI Bidyastizartii cJiit BiiHECTH iX KiIbKICHE BUMIPIOBAHHS Ta MOKJIMBICT 00’ €KTMBHOTO TTOPiBHAHHS. 3a3Ha4€eH] BJACTUBOCTI IIUX Mapame-
TPIB JAIOTH IOIATKOBY MOKIUBICTE IIUGPOBOTO OIHCY CTaHy MOCIIIKYBAHOTO 00'€KTa, @ B TIOAAJIBIIIOMY aBTOMATU3AII TIPOBEIEHHS IIArHOCTHKL.
Po3pobiieHi cTpyKTYpHI CXeMU IPUCTPOO MPOBE/IECHHST A0CIIZKEHb 32 METOIOM Ta30pPO3PSIHOI Bisyatisailii, 60Ky reHepaTopa BICOKOBOJIBTHOL
IMITYJTBCHOI HATIPYTH JIJIST AMTAPATHOTO BPaxXyBaHHSI I0JIATKOBUX [TAPAMETPIB Ta30BOTO PO3PSIY Ta IX 3B'SI3KY 3 MEIMKO-Gi0OTTYHIIMIY TTOKA3HUKAMIL.

Buxkopucranig MeTo/y Ta 3aco0iB ra3opo3psiiHoi Bidyastizaltil /st OliHKK (PYHKIIOHAIBHOTO CTaHy JIbOTHOTO KAy B /10 1 IICJIsA MOIbOT-
Huii nepiog] motpedye po3pobKH crielianbHOro 061aHaHHs. 3aIPOIIOHOBAH] TEXHIYHI PillleHHs TOTPEOYIOTh eKCIIepUMEHTAIBHOI iepeBipku. He-
O0OXiIHI MOPIBHAIBbHI TOCIHKEHHS IIarTHOCTUYHNX BUCHOBKIB 3a METO/IOM Ia30PO3PsIIHOI Bidyatisaiil 3 TpagiuiiiiiHOI0 MEANYHOIO IIarHOCTUKOIO.

Kmovoei cnoga: Giosoriunnii 06’€KT, Ta30pO3PsAAHA Bidyasrizallisi, MOJEb eJEKTPUYHOTO PO3PSIIHOTO JIAHIIOTY, CTPYKTYPHA CXEMa, ra30-
PO3psAAHUIL CeHcop.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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ANPOBAL{IA KOMBIHOBAHOI'0 METOAY MIAPAXYHKY 3AMACIB (HA MPHKNAII YEPBOHO3AAPCHKOI'0 rA30BOT0
POIOBHIIA) cropinku 30-36

Jy6xoe M. B, 3ezexano L. I, Conosiios B. B.

OG6’eKTOM JIOCIIJIKEH S € PO3PaxyHOK BUAOOYBHUX 3aIaciB Ta30HOCHOTO IacTa. B omyOuiKoBaHUX AOCITI/UKEHHSIX BCe YacTille HaBoO-
ISITHCST OOTPYHTYBAHHS MOKJIMBOCTI Bi[HOBJIEHHSI 3aI1aciB Ha CTAPUX BUCHAKEHNX Ia30BHX POAOBHUIIAX MIJISIXOM MEPETOKY ra3y 3 TIHOOKHUX
ropusoHTiB. BpaxoByoun MOKJIMBICTh MOHOBJIEHHsT BUAOOYBHUX 3aI1aCiB rasy, MEPCIEKTUBHUM € [TUTAHHs YyTOUHEHHs 1X 00’eMy B IIacTax
POOBUII Ha Mi3Hi# cTagil po3poOku. B X0l mocmiKeHHs: BHKOPUCTOBYBAJINCS TEOPETHYHI METO/M OCTIIPKEHHST: CHCTEMHUI aHaJI3 BIUKO-
pucranoi indopmaltii, yncesabHe MOACTIOBAHHA Ha OCHOBI KOMOIHOBAHOTO CKIHYEHO-CIEMEHTHO-PI3HUIIEBOTO METO/Y, METOAM Bi3yaabHOTO
TIOZIAHHSA OTPUMaHOI indopmaltii, aHamiTHIHI METOAN.

3anpornonoBaHuii B pobOTi crnocid yTouHeHHs 3alaciB ra3y MOEAHYE 06’ €MHMIT METO/l Ta MOJie/IIoBaH s (DiBTpaIliiiHIX TIpotieciB i3 3a-
CTOCYBAHHSAM KOMOIHOBAHOTO CKiHUEHHO-EJIEMEHTHO-Pi3HKIEBOr0 MeToy. OcTanHiil 103BOJISIE BPAaXOBYBATH HEOJHOPIAHY 1O HPOHUKHOCTI
6y/IOBY TTACTA Ta AEKBATHO HA KIIBKICHOMY PiBHI OTMHCYBATH POS3TOMLT HECTAIOHAPHOTO TJIACTOBOTO THCKY HABKOJIO BHIOOYBHOI CBEPI-
JIOBHHU. 32 JIOTIOMOTOI0 3aCTOCYBAHHSI aHATITHYHOT (DOPMYJIN 110 3HAUEHHSIX CepPejIHiX MIaCTOBUX Ta BUOIHHUX TUCKIB PO3PAXOBAHO Pa/iycn
KOHTYPY KUBJIEHHSI CBEP/IIIOBIHI MIPH PI3HUX TepMiHAX PO3POOKH riacta. TAKIM YMHOM, BUSHAYAETHCS AKTHBHA TLTOIMA (Ta 00’€M) T1acTa,
110 SIKiil BEZyThCSI PO3PAXyHKK BUAOOYBHUX 3aI1aciB POJIOBUIIIA.

JlocipkeHHs TIPOBOAMIIOCS HA TPUKJIA/Li YepBOHO35IPCHKOTO ra3oBoro pogosuiia (Ykpaina) s mnacrta B-26-T-1a, poskpuroro ozHiero
BHUZ06YBHOIO cBepaIoBHHOI0 468-B(D). Pospaxosani Takmm unnoM BuzobyBHi 3amacu mmacta B-26-T-1a cranosaars 597,69 M. m° rasy.
TIpu 1boMy, TOXHOKA BiZIHOCHO 3HAUECHHS, BKa3aHOTO B ATJiaci poosulll Ykpainu, craHoButhb 4,63 %.
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3arporoHoBaHuil B JIAHOMY JIOCJI/UKEHHI METOJI PO3PAaxyHKY 3allaciB € KOPUCHHMM /ISl YTOUHEHHS 3allaciB BUCHAKEHUX POJIOBHIIL.
[Moeananis 06'eMHOTO METOLY 13 pe3yJIbTaTaMi MOJIETIOBAHHs (DiIBTPAIiiHAX TIPOIECIB € ONepaTHBHUM METOIOM IMiIPAXyHKY 3aIacis Iac-
Ta, PO3KPUTOTO OJHIEI BUIOOYBHOW CBEPATIOBUHO. [IPH 1IbOMY, 3aCTOCYBaHHS KOMOIHOBAHOTO CKIHUEHHO-€IEMEHTHO-PI3HUIIEBOTO METO/LY
JIO3BOJISIE BPAaXOBYBATH CKJIAHY HEOMHOPIIHY OYy/I0BY IJIACTA Ta TPOTHO3YBAaTH PO3TOLN TIACTOBUX HECTAIIOHAPHUX TUCKIB HABKOJIO BUIO-
6yBHOI CBEPIVIOBUHU.

Kii04oBi cioBa: mmiipaxyHoK 3amnacis, 06’ €eMHUIT METOT, TA30HOCHI TIacTH, (DiIBTPAIliiHI POIecH, BUCHAKEHI POJIOBUIIA, TJIACTOBUIT THCK.
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RAHAJI3 BAMBY BIACTHBOCTEH IAPATOBMICHMX NOPIA HA NEPCNEKTHBH IX MPOMUCNOBO] PO3POBKH  cropinku 37-41

Enrvenxo-Jlo6oscnka A. C., Mykiu 0. H0.,, Casux B. M., [imurpenxo B. 1.

[Topsiz 3 BiHOBJIIOBAHOIO EHEPTIEIO Ta BOAHEM, HANOIIBIT 3HAYYIINMI €HEPTETHIHIM PECYPCOM MPOTATOM HAHOIMKINX POKIB MOKYThH
CTaTU ra3oBi rijipaTu. 3anacy rasy B riZipaTHOMY CTaHi HepPeBHILYIOTb yCi CyKyIIHI CBITOBI 3ar1acu TPaJUILiiHIX eHepreTUYHUX pecypciB. Y Toit
JKe Yac, BJJACTHBOCTI Ta30BUX Ti/[PaTiB B yMOBaX IX MPUPOAHOTO 3aJsITaH sl Y CKJIa/li TiApaTOBMICHOT TOPOAN 00YMOBIIOIOTH 3HAYHI CKJIAIHOIIL
ix BUmOOYTKY. Y 3B’SI3KYy 3 IIUM, IIPOMUCJIOBE BUKOPUCTAHHS KOJOCAIBHUX BiHOBJIIOBAHUX PECYPCIB Tady y rasorif[paTHOMY CTaHi TLIbKU
MOYMHAETHCST. BUXOST4N 3 110T0, 06’€KTOM JOCJIPKEHHS € METO/IN PO3POOKHM Ta3orifipaTHNX MOKIaAiB. Ha ocHOBI aHamisy Ta y3araapHEHH:
Pe3yJIBTaTiB BiIOMUX Ha JaHUil yac MPUKJIAAIB HOCiAHO-IPOMUCIOBOI PO3POOKH Ta30oriApaTHUX MOKIAAIB, a TAKOK Pe3yJIbraTiB BUBYEHHS
BJIACTUBOCTEH T1IPATOBMICHUX MOPIJl IAHO OLIHKY HEePCIEKTHB IIPOMUCIOBOTO BIPOBA/PKEHHSI METO/IB PO3POOKU ra3oriipaTHUX MOKJIAiB.
Buo0yTok MeTaHy 3 Tasori[paTHIX TOKJIa/[iB BUKJINKAE TPYIHOIL BHACIIZOK IXHBOI TBep/0i (hopmu. IcHyI0Ui Ha aHwii epCcreKTHBHI MeTo-
1M IX pO3pOOKHU mepeadadaioTh AUCOIHAIII0 ra3oriipaTy Ha ra3 i BOLY.

PeasizoBani Ha JaHWil 4ac MPOEKTH JOCITIAHO-TTPOMUCIOBOI PO3POOKH ra3orifipaTHUX MOKJIAAIB TTOKa3ain psiji TIPodJIeM, MOB'A3aHNX,
nepin 3a Bee, i3 HecTablIBHICTIO TiZPaTOBMICHOI TIOPOAM Mic/As AucoIialii razorizpaty (IIpU [bOMY Y Ie€peBaxKHiil GiIbIIOCTI TIPUPOAHII
ra3orizipaT CTa€ MeTacTabiIbHIM 1 c1ab0311eMeHTOBaHIM ). TOMY, 10 CHX TIip HEMAE JKOAHOI KOMEPIiitHO MPUBAOIMBOI TEXHOJIOTI OTPUMAHHS
MPUPOHOTO Ta3y 3 POJOBUII Ta30BUX TiApatTiB. [Ipy 1bOMY METO/l PO3repMeTH3alli PO3IIANAECTHCS AK HaHOIIbIIT nepcreKTuBHIiT. Buxoasun
3 11bOT0, Y/IOCKOHAJIEHHS TEXHOJIOT] BIUIMBY Ha TiJIpaTOBMICHY HOPOJLY /ULl BUJIyYE€HHS IIPUPOJIHOTO Ia3y OBUHHO, IIOMIXK IHIINMHU, CTOCYBa-
THCD yOe3MeueH sl BAHECEHHsT TTOPO/M Y CBepAIoBHHY. [Ipn 1iboMy, eheKTHBHA Ta KOHKYPEHTO3/[aTHa PO3POOKa MOPCHKUX MOKJIA/IiB Fa30BUX
rizipariB Moske 6yTH peasi3oBaHa JIUIIE 32 YMOBU BPAXyBaHHs T€OJIOITUHUX OCOOIMBOCTEN PO3IOBCIOKEHHS TiIPATOBMICHUX TTOPIJI, & TAKOXK
BJIACTUBOCTEI ra30BUX Ti/[paTiB y X MPUPOAHOMY 3asATaHHi.

Kmauosi cnesa: razoripar, rizpaToBmicHa MOPoJIa, PO3POOKa ra3oripaTHIX MOKIAIB, PYHYBaHHS TiZAPATOBMICHOI TIOPOH, BUAOOYBAHHSI Ta3y.
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PO3POEKA BAOCKOHAMEHOT METORO/MOrII OLIHKK KONMEKTOPCBKHX BIIACTHBOCTEH NMOKNAARY IHCTPYMEHTAMM
KUTLKICHOI XAPAKTEPH3ALII INACTA cropinku 42-46

MapTycs 0. B, lerpaw 0. B.

OG6’exTOM JIOCTI/KEHHST y pobOTi € Tporiec meperocy (GIroiay yepes MopoBHH MPOCTIP MOPOAU-KOJIeKTOpa. Y I1iii poOOTi eKCrepTHUM
MeTOoI0M OYyJI0 BU/ILJIEHO HEAOJIKN YKPATHCHKOT METOAMKK OLIHKH KOJIEKTOPCHKUX BJAACTHBOCTEIl miacta. 30KpeMa BCTAHOBJEHO JIKepesia
HAKOIIMYEHHS HEBU3HAYEHOCTI NMPU BU3HAYEHHI aOCOMIOTHUX BeMMYnH (BiabTpaniiiHnx mapaMeTpis miacta. IcHyroua mpobjema mossrae
B TOMY, 1[0 QJITOPUTMU JIifl, TIOKJIaJIeHi B OCHOBY YKPAiHCHKOTO METO/LY OI[iHKH KOJIEKTOPCHKHX BJIACTUBOCTEH I171CTa, BHOCSATDH 3HAYHUI CTY-
IiHb HEBU3HAYECHOCTI Y PE3YJIBTaTH OI[iHIOBAHHS.

JLJ1st 3MEeHTIeH ST HEBI3HAYEHOCT] PO3TIISIAETHCS 3APOBAIKEHHS KOHIIEII] PETPE3EHTATHBHOTO eJIEMEHTAPHOTO 00’ €MY TIPH MPOBEIEHH]
J1abOPATOPHUX AOCIIIZKEHD Ta TT00YI0BH TPUBUMIPHOT 11iihpOBOI MO IbOTO e1eMeHTapHOT0 06’eMy. [IPOTIOHYETHCS BIOCKOHAINTH YKPAiH-
CbKY METOAINKY OIIiHKN KOJIEKTOPCHKHUX BJIACTHBOCTEH MOKJIaLy Ha OCHOBI aKTYalbHIX 3aXiHUX JOCTIPKeHb.

BceraHoBIIeHO, 1110 CTaHAAPTHI METOMKH OLlIHKM KOJIEKTOPCHKUX BIIACTUBOCTE TIOKJIA/LY € /PKEPEIOM HAaKOIIMYEHHS HeBU3HAYEHOCTI TP
PO3pO0II TEXHOIOTIUHOI JOKyMeHTallil Ha po3poOKy popoBuIna. PoboTa HampasieHa Ha pO3POOKY BIOCKOHATIEHOI METOAMKHI OIIHKN KOJIEK-
TOPCHKHUX BJIACTHBOCTEN TOKJIAY. 3alPOMTOHOBAHO BHECEHHS [I0 aJITOPUTMY JIiii eTary BI3HAYEHHS PEMPE3EHTATHBHOTO 00’€My 3pasKa, Mo-
6y;10131/1 TPUBUMIPHOI Horo Mojet, i
TIOP BCEPENHI 3pas3Ka sl IOKPAIIAHHST SIKOCTI TTPOEKTHOI IOKYMEHTAIIIl Ha po3poOKy ponoBuiiL. Po3pobiieHo HACTAHOBH IO YAOCKOHATIEHHIO
CTAHJIAPTHUX METO/MK OIIHKM KOJIEKTOPCBKUX BJIACTUBOCTEH TIOKJIay. BUKOpPHCTaHHS y/IOCKOHAIEHOI METO/IMKN OIIHKU KOJIEKTOPCHKUX
BJIACTHBOCTEN MOKJIALY MPU3BOAMUTD 10 3HAYHO MEHIIOTO CTYIIEHIO HEBM3HAYEHOCTI Ta J0MOMArae CKJAaCTH OiJIbIT IOCTOBIPHE YSBJIECHHS PO
po6oTy TIacTa Ha eTalli MPOEKTYBaHHs Horo po3poOku. IIpescraBiieHe foCTiKeHHs Oyle KOPUCHUM TSl iHKEHEPHUX KalpiB 3apyOiKHIX
KOMIIAHIH- T APAHUKIB, TaK K OOIPYHTOBYE HEOOXIIHICTH 300pY Z0AATKOBOTO KEPHOBOTO MaTepialy Ta 3a/a€ KPUTEPii IKOCTI OTPUMAHOT
indopmailii Tpo KOJTEKTOPCHKi BJACTUBOCTI POTOBHIIIA.

Kmeuosi cneBa: riepernoc (JI0iy, TOPOBUI TIPOCTIP, MOPOIA-KOJEKTOP, CTYIiHb HEBU3HAYCHOCTI, PENPE3CHTATUBHUN eJIeMEHTAPHUN
00’eM, GyHKItii MiHKOBCHKOTO.
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PO3POBKA TEXHOMOrIi BUEOPY EHEPTOEPEKTHBHHMX CXEM ENEKTPONOCTAYAHHA TATOBUX MEPEM
SANMIBHUUDB cTopinku 47-54

HNomaucekuii B. T, Romancekuii I. B., 3axyppaii C. 0., o6apcekuit JI. B.

OG6’e€KTOM JOC/IIKEHHS € TIPOIeC POOOTH CHCTEM TSATOBOTO Ta 30BHIIIHBOTO €1EKTPONOCTAYAHHS SIK 00’€KTIB HEPO3PUBHOTO B3AEMO3B 513
Ky TIPH 3HIJKEHHI eHepreTHYHUX BUTPAT B cOOIBAPTOCTI TepeBe3eHb 3a/li3HUIb B PEsKUMI peabHoro dacy. OQHUM 3 HaiiOLIbII TPOOIEMHUX
MICIIb € TeXHOJIOTIi BUGOPY €HEProeEKTUBHUX CXEM €JIEKTPOIIOCTAYaHHS TATOBUX MEPEK 3aTi3HUIb B PEKUMI PEasbHOrO vacy. Y poboti
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OJIepIKAJIM TIOJATIBIINIT PO3BUTOK criocobu GopmMyBaHHs Ta TepeTBOpeHHs rpadiB CKIAJHUX CXEeM CHCTEM TATOBOTO Ta 30BHIIIHBOTO €JIeK-
TPOTIOCTAYAHHS Ta TTOGYAOBH €KCIIEPTHIX CHCTEM YIPABJIHHS /I7IsT Peasli3allii TeXHOMOTiiT eHeprozbepeskens eeKTpubiKOBAHNX 3aTi3HHIb.

B xoxi mocmimkerns st miaBUIeHHsT €(heKTUBHOCTI iMITAIliHHOTO MOJIETIOBAHHST €JIEKTPOTATOBUX MEPEXK OTPUMAHO CTATHUCTUYHI Xa-
PaKTEePUCTUKY HaBaHTaKeHb (hifiepiB, AKi KUBJAATH KiHIIEBI TpaHWYHI JITAHKY, CTaHIl, A 1301 KOl /1e1o, 3ali3HNYHI By3/IM Ta HAIIpyTn
XOJIOCTOTO XOIy Ha MIMHAX TSITOBUX MiCTaHIil. P0o3pobieHo MeToan po3paxyHKY Ta MOJETIOBAHHS TSTOBOTO €JIEKTPOMOCTAYAHHS, 1110
BPaxXOBYIOTh HEPO3PUBHUII B3aEMO3B'A30K 3 €HEPrOCHCTEMAMHU Ta JI03BOJISIIOTh BUOPATH PAlliOHANbHI PEKUMU 3 MiHIMAILHUMU TIEPETOKAMU
MOTY’KHOCTI Ta BTPaTaMu eHepril. 3alpomoHOBaHi METOIN YIIPABIIHHS PEKIMaMU POOOTH CHCTEMH TSITOBOTO €JIEKTPOIIOCTAYAHHSI Ha OCHOBI
HEYiTKOTO OIMKCY IX CTAaHIB Ta €KCIEPTHOI CUCTEMH, IO J03BOJISAIOTH BUPIIIUTH HOBI 3azadi. B Tomy uucsi, Bubip eHeprosbepirarounx cxem
JKUBJIEHHSI TIPU TIEPETOKAX TIOTY/KHOCTI, EKOHOMIYHIX PeXMMIB Po6OTH Mepeski Tpn iHTeHCHbIKaIii Mpoltecy mepeBe3eHb. 3aBISKI ITbOMY
3aMPOIIOHOBAHI IIIIAXH 3HIDKEHHS eJIeKTPOCIOKUBAHHA Ta MiHIMi3allii BTpaT eHeprii cicTeM TATOBOTO eJIeKTPOIOCTAuYaHHs, SIKi JI03BOJIAIOTH
32 PaXyHOK peryJIioBaHHS TapaMeTPiB BAHTAXKOIOTOKY Ta PiBHIB HAIIPYTU TATOBUX MiZICTAHITH MiHIMI3yBaTl IepeTOKH MOTY>KHOCTI Ta BTpaTu
eJleKTpoeHeprii. A TakoK TABUIUTH eHepreTuyiy eeKTUBHICTb poOOTH eTeKTPr(hIKOBAHUX JIiHiiT 3a/1i3HUILb.

Po3pobJieHa MeToiMKa TEXHIKO-€KOHOMIYHOT OIIILHOCTI CXeM KUBJICHHS TATOBUX MEPEIK i OIIHKI MOKIUBOCTI 1epexoy Ha KOHCOJIbHI
CXEMU JKUBJICHHS 200 MeTJIeBl 3 MyHKTaMK MapajeJbHOTo 3'€HaH s, BripoBazkeHi pekoMeHaltii 3a01a/pkyiorTh 6mu3bko 25 Tic. KBTr Ha
1 KM JIBOKOJIIITHOI JIJIAHKH.

Kmouosi cnoBa: TeXHOIIOTIT eHepro3Gepesken s, TAroBi Mepexi, EPeTOKN MOTYKHOCTI, BTPATH eHeprii, 6a3u 3HaHb, EKCIEPTHI CUCTEMU.
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