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The object of the research is the response of a structure in time
between formulations, namely force-based (flexibility-based) and
displacement-based.

An existing two-story reinforced concrete structure subjected to
three earthquakes separately is presented in order to carry out a com-
parative study in terms of time history structure response between
the two formulations cited above namely force based (flexibility
based) and displacement based.

This research aimed to compare between two formulations
namely displacement based and force-based (flexibility-based), in
order to show the accuracy and the reliability of the second one.
In the case of nonlinear time history response of a residential two-
storey reinforced concrete building, which is representative of typical
residential building construction in Italy in the 1970’s and 1980’s
with the aim of taking advantages of flexibility-based formulation if
the comparison proves conclusive.

In the course of the research, the former approach is a classi-
cal two-node, displacement-based, Euler-Bernoulli frame element
with the disadvantage of discretizing the structure thus increasing
the number of degrees of freedom and equation, in order to achieve
the required precision. The latter is a two-node, force-based, Euler
Bernoulli frame element. The main advantage of the second element
is that it is «exact» within the relevant frame element theory. This
implies that one element per frame member (beam or column) is
used in preparing the frame mesh, thus leading to a reduction of
the global number of degrees of freedom. Therefore, a reduction
in number of equations to solve, resulting in a saving of time with
increased precision.

An existing two-story reinforced concrete structure subjected
to three earthquakes separately is presented in order to carry
out a comparative study in terms of time history structure re-
sponse between the two formulations cited above namely force
based (flexibility-based) and displacement-based. As a result of
the research, it is shown that with flexibility-based approach
no discretization error occurs and all governing equations are
satisfied exactly, making a possibility of simpler and faster nu-
merical modeling. In the proposed approach will be of great use
in the field of numerical modeling due to its ease and accuracy.
This elegant formulation is promising for future work thanks to
its advantages.
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The object of research is the Mixed Mode Stress Intensity Factor
(MMSIF) of a two-dimensional (2D) plate.

With the emergence of modern technologies and advanced in-
novations which contribute to the development and improvement
of the design, implementation and management of construction proj-
ects, it has become easier. However, it is very difficult to manufacture
components free from unavoidable defects, such as cracks, which lead
to material deterioration and ultimately shorten its service life. Based
on the process of local enrichment region using partition of unity
concept, the extended finite element method (XFEM) has overcome
the limitations of the standard FEM method in terms of modeling
and numerical simulation of discontinuities (cracks) while gaining
its general advantages. This makes XFEM a powerful and widely
used digital tool in recent years. One of the most frequently raised
problems in the discontinuities field (cracks) is the phenomenon of
juxtaposition of multiple cracks in a cracked isotropic plate, which
must be studied to determine the extent of its effect on the crack
stress intensity factor in order to obtain higher safety reliability. On
this basis, an improved object-oriented programming (OOP) with
extended finite elements was used because of its great importance
and well-known benefits.

In this paper, the MMSIF of a 2D plate is determined to show
the effect of the out-of-phase orientation of the angle, as well as
the effect of the juxtaposition of two inclined cracks. As a result of
the research, it is shown that, the convergence between the results
obtained in this study with those reported in the literature, and
to theoretical values is remarkable and their close agreement was
noted. In the future, based on the object-oriented approach charac-
teristics represented by flexibility, scalability, and modularity, which
were explained in this research, this proposed approach can be en-
riched to include heterogeneous materials modeling, whether linear
or nonlinear, crack propagation in dynamics, in addition to Complex
3D industrial problems.

Keywords: extended finite element method (XFEM), mixed
mode stress intensity factor (MMSIF), inclined center crack, over-
lapping effect, C++ object-oriented programming.
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The subject of the study is sustainable reverse engineering
and conventional reverse engineering of aviation equipment (AE)
samples. The object of the study is the geometric accuracy of the ex-
tracted portrait of a part of a complex shape in comparison with the
constructed analytical standard (AS). The work is aimed at research-
ing the methods of sustainable reverse engineering and conventional
reverse engineering on the example of the digitization of the box of
the AE steering machine, chosen as a part of a complex shape. For
this, a portrait of the «*stl> and AS format file was created and
compared by performing a control operation with the determination
of the time spent. A structural and technological analysis of the box
of the AE steering machine was carried out, which showed that the
box has through holes of various diameters (from 10 to 41.6 mm) and
shapes (square, trapezoidal, round); thin walls between holes (up to
1.6 mm); right angles and their rounding radii (up to 1-4 mm); the
thickness of the body walls is 2.4 mm, etc. 3D scanner — ARTEC
SPACE SPIDER (Luxembourg) was selected and scanning was
performed. According to the analysis of research methods of reverse
engineering, it was established that the use of permanent and con-
ventional reverse engineering allows, in the first case, to quickly
manufacture a part by 3D printing or milling on CNC machines, and

in the second case, to create its AS with the provision of the speci-
fied geometric accuracy. The difference in time between permanent
and normal reverse engineering was 8 hours in favor of the former.
Control of the ideal portrait according to the AS of the AE steering
machine body showed the maximum deviations from —0.30 mm to
+0.23 mm and the minimum deviations from —0.04 mm to +0.08 mm.
The smallest indicators were observed on vertical and horizontal
planes, and the largest — in cities with plane slopes, corners and small
radii. This made it possible to establish that the existing capabili-
ties of the Geomagic Design X software for correcting the received
portrait of the «*.stl» format file currently do not guarantee the
provision of geometric accuracy requirements (up to 0.5 mm) for
the manufacture of an experimental part of a complex shape — the AE
steering machine body with 3D printing. The resulting ideal portrait
can be used to manufacture a part by milling on CNC machines, tak-
ing into account deviations at the stage of process model formation,
which can become the topic of further research.

Keywaords: stable reverse engineering, reverse engineering, 3D
scanning, analytical standard, parts of complex shape.
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The object of research is the process of forming a mathematical
model (MM) for calculating accuracy at the stages of construction
an analytical standard (AS) using the chain method, the application
of which is shown on the example of an aviation object (AO). The
analysis of the investigated AO, namely the helicopter stabilizer,
was carried out using modern 3D scanners and the creation of its
analytical portrait (AP). The problem is to create the most similar
AP and compare it with AS, taking into account the results of the
calculations. The following results were obtained: the AS was built
and the AP of the stabilizer geometry was created, a comparative
analysis of the AP and AS was carried out, and the results of the
accuracy of the object geometry calculations were obtained. Aerody-
namic calculations of stabilizer characteristics were also carried out,
analysis of standardized aerodynamic profiles was carried out taking
into account the accepted limitations for forming the stabilizer AS.
The scientific and practical novelty of the obtained results is as
follows: the created MM for calculating the accuracy of the dimen-
sions of the unit contour using the chain method made it possible
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to estimate the tying errors that occur when using the loft-template
method. This made it possible to choose equipment and software for
construction the AS stabilizer. The selection of improved values of
the object’s aecrodynamic characteristics made it possible to build an
AS based on the standardized NACA 0012 profile. This can be used
as an information basis for the organization of small-scale production
of the object under study. That is, in general, the process of reverse
engineering made it possible to conduct a detailed analysis of sec-
tions, aerodynamic characteristics and improve them for the future
improved profile. This design approach provides wider opportunities,
eliminates intermediate links and maintains high accuracy of object
parameters during its manufacture, which is one of the main require-
ments in aircraft construction.

Keywords: loft-template method, reverse engineering, aerody-
namic profile, analytical portrait, dimensional chain.

References

1. Miah, H.,, Chand, D. S., Malhi, G. S. (2023). Research on key char-
recteristics of aircraft product assembly process to improve assembly
accuracy. Recent Advances in Material, Manufacturing, and Machine
Learning, 352-358. doi: https://doi.org/10.1201/9781003358596-37

2. Najmon, J. C,, Raeisi, S., Tovar, A. (2019). Review of additive manu-
facturing technologies and applications in the acrospace industry. Ad-
ditive Manufacturing for the Aerospace Industry, 7-31. doi: https://
doi.org/10.1016,/b978-0-12-814062-8.00002-9

3. Shiping Zhu, Yang Gao. (2010). Noncontact 3-D Coordinate Mea-
surement of Cross-Cutting Feature Points on the Surface of a Large-
Scale Workpiece Based on the Machine Vision Method. IEEE Trans-
actions on Instrumentation and Measurement, 59 (7), 1874-1887.
doi: https://doi.org/10.1109/tim.2009.2030875

4. Kryvtsov, V. S., Vorobiov, Yu. A., Bukin, Yu. M. et al. (2009). Tekh-
nolohiia vyrobnytstva litalnykh aparativ (skladalno-montazhni ro-
boty). Kharkiv: Nats. acrokosm. un-t «Khark. aviats. in-t», 80.

5. Campbell, E C. (2006). Manufacturing Technology forAerospace
Structural Materials. Elsevier Ltd., 600. doi: https://doi.org/10.1016/
b978-1-85617-495-4.x5000-8

6. Maiorova, K., Sikulskyi, V., Vorobiov, 1., Kapinus, O., Knyr, A.
(2023). Study of a Geometry Accuracy of the Bracket-Type Parts
Using Reverse Engineering and Additive Manufacturing Technolo-
gies. Lecture Notes in Networks and Systems, 146—158. doi: https://
doi.org/10.1007/978-3-031-36201-9_13

7. Maiorova, K., Vorobiov, L., Andrieiev, O., Lupkin, B., Sikulskiy, V.
(2022). Forming the geometric accuracy and roughness of holes when
drilling aircraft structures made from polymeric composite materi-
als. Eastern-European Journal of Enterprise Technologies, 2 (1 (116)),
71-80. doi: https://doi.org/10.15587 /1729-4061.2022.254555

8. Vorkapi¢, M. (2023). Implementation of RE in the 6R Strategy in
Considering the Sustainable Development of Parts for the Avia-
tion Industry Using Additive Technologies. Sustainable Aviation,
369-375. doi: https://doi.org/10.1007/978-3-031-42041-2_47

9. DSTU 8540:2015. Prokat lystovyi hariachekatanyi. Sortament (2016).
Chynnyi vid 01.07.2016. Kyiv: Natsionalnyi standart Ukrainy, 39.

10. Adamenko, Yu. I, Herasymchuk, O. M., Maidaniuk, S. V., Minits-
ka, N. V., Pasichnyk, V. A., Plivak, O. A. (2016). Dopusky, posadky ta
tekhnichni vymiriuoannia. Praktykum. Chastyna 1. Ivano-Frankivsk:
Symfoniia forte, 164.

11. Adamenko, Yu. 1., Herasymchuk, O. M., Maidaniuk, S. V., Minits-
ka, N. V., Pasichnyk, V. A., Plivak, O. A. (2016). Dopusky, posadky ta
tekhnichni vymiriuvoannia. Praktykum. Chastyna 2. Tvano-Frankivsk:

Symfoniia forte, 188.

12. Nikolenko, Ye. Yu., Tkachov, Yu. V. (2006). Osnovy tekhnolohii vy-
robnytstva raketno-kosmichnykh litalnykh aparatio. Dnipropetrovsk:
RVV DNU, 116.

13. Subsonic Airfoil Development System: XFOIL. Available at: https://
web.mit.edu/drela/Public/web/xfoil /

14. Gopalakrishnan Meena, M., Taira, K., Asai, K. (2017). Low Reynolds
number wake modification using a Gurney flap. 55th AIAA Aerospace
Sciences Meeting. doi: https://doi.org/10.2514/6.2017-0543

DOI: 10.15587/2706-5448.2024.298600

DETERMINATION OF THE FEATURES OF INTEGRATED
DESIGNING OF CIVIL LONG-RANGE AIRCRAFT WITH TRANSONIC
TRUSS-BRACED WING AT THE PRELIMINARY DESIGN STAGE

pages 35-42

Valentyn Pelykh, Postgraduate Student, Department of Aircraft De-
signing, National Aerospace University «Kharkiv Aviation Institutes,
Kharkiv, Ukraine; Design Engineer, Department of Strength, State
Concern «Motor-Sichs, DB named after I. Sikorskyi, Zaporizhzhia,
Ukraine; Lecturer, Department of Aircraft Design Disciplines, Za-
porizhzhia Aviation Vocational College named after O. H. Ivchen-
ko, Zaporizhzhia, Ukraine, ORCID: https.//orcid.org/0009-0007 -
5301-6697, e-mail: venator.verba@gmail.com

Volodymyr Andryushchenko, Senior Researcher, PhD, Associate
Professor, Department of Aircraft Designing, National Aero-
space University «Kharkiv Aviation Institutes, Kharkiv, Ukraine,
ORCID: https://orcid.org/0000-0003-1013-3803

The object of research is a civil mainline aircraft with a tran-
sonic truss-braced wing. The problem of designing an aircraft of this
scheme at the preliminary design stage is being solved in the work.
The results of the work include the concept of designing aircraft
with a transonic truss-braced wing, the main advantages of such
a scheme, the process of determining the geometric parameters of the
truss-braced, features of the preliminary design of an aircraft with an
extremely high aspect ratio truss-braced wing, possible approaches to
the arrangement of units and their mutual arrangement. The results
are explained by the difference in the design model (the cantilever
beam is replaced by a beam on two supports) in mass analysis and
the increased wing aspect ratio in aecrodynamic calculation. The final
data are based on a statistical study to determine the basic geomet-
ric parameters of assemblies of modern mainline passenger aircraft,
synthesis of parameters of analog aircraft. For example, an aircraft
capable of carrying 250 passengers over a distance of 13.000 km is
considered. In the design process, values of aspect ratio, taper ratio,
wing area, vertical tail and horizontal tail area ratio, and fuselage di-
mensions are accepted. Drawings of the general appearance of the air-
craft have been developed and, based on it, a master geometry of the
theoretical contour has been constructed. Graphs of first-order polar
and maximum lift-to-drag ratio have been plotted, the reduction of
aerodynamic drag in percentage terms has been determined, and the
increase in aerodynamic lift-to-drag ratio in percentage terms for
an aircraft with an extremely high aspect ratio truss-braced wing
compared to similar characteristics of an aircraft with a conventional
non-braced wing has been calculated. The approximate mass savings
when using a truss-braced wing on the aircraft are determined in
percentage terms. The expediency of using wings of greater aspect
ratio, than modern aircraft currently have, has been justified. The
expediency of using a brace for the aircraft with an extremely high
aspect ratio wing has been justified. The obtained results can be used
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in practice in the process of developing the preliminary design of an
aircraft with a truss-braced wing or in the modifications of existing
aircraft to increase their fuel efficiency or increase the durability of
wing elements due to reduced loads acting on them.

Keywords: mainline aircraft, truss-brace, zero approximation,
preliminary design, master geometry, statistical study, aerodynamic
efficiency and mass efficiency.
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The object of research is a frequency-reconfigurable L-Shape
antenna. This paper presents an innovative study focusing on the
design and analysis of a frequency-reconfigurable L-Shape antenna
with a specific application in Hyperthermia Treatment. The an-
tenna, operating in the frequency range of 2.5 to 8 GHz, utilizes

a varactor to achieve agility and simplify design, thereby reducing
component count. Constructed with a Roggers RT5880 (lossy)
substrate, the L-Shape configuration ensures optimal performance.
The incorporation of a single varactor, acting as a junction capaci-
tance, not only enables straightforward tuning but also contributes
to enhanced energy efficiency by reducing overall power consump-
tion in the reconfigurable antenna system. The study employed
CST Microwave Studio’s 3D Electromagnetic field simulation
software for time domain solver-based simulations, with valida-
tion conducted using the frequency domain solver. Results from
the simulations showcase the antenna’s performance at different
frequency states.

At the tuning state frequency of 2.7 GHz, the antenna exhibits
an impressive gain of 1.905 dB and a directivity of 7.530 dB. Simi-
larly, at the tuning state frequency of 6.89 GHz, the gain is measured
at 6.806 dB with a directivity of 7.490 dB. The proposed L-Shape
antenna design not only demonstrates significant potential for Hy-
perthermia Treatment, allowing targeted heating within the 2.5 to
8 GHz frequency range but also aligns with the multidisciplinary
focus of medical science. This contribution reflects the commitment
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to advancing medical science through original research, fostering

innovation, and promoting energy-efficient solutions with practical

applications in clinical settings.

Keywords: frequency reconfigurable, antenna, bandwidth, hyper-

thermia treatment, gain, varactor, directivity.
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The object of research is a drill string. The work is directed to the
study of the drill string dynamics and its influence on the rock, which
is drilled using probabilistic methods.

It is shown that the nature of the vibrations of the top of the
drill string and the downhole signals are different and have a statio-
nary random character. It is proved that the process at the output
of the drill string, taking into account random disturbances, is
narrow-band (quasi-harmonic) or close to it. It is found that the
energy composition of the spectrum sections and the appearance of
resonance peaks and their displacement is directly determined by the
physical and mechanical properties of the rocks being drilled, as one
of the factors that determines the vibration state of the drill string.
Graphs of the spectral density of the power of pitting vibrations are
given, showing their amplification at frequencies of 30—40 Hz as the
hardness of the rocks being drilled increases. The maximum of the
power density bending curve shifts towards low frequencies. There is
a «mutual convergence» of the maxima of the power spectral density
of the oscillations of the top and bottom of the drill string. It is shown
that an important feature of drill string vibrations in the process of
drilling with ball bits is that the intensity of vibrations of the top
of the drill string passes with frequencies close to low frequencies,
and the vibrations of the bottom of the string — to high frequencies.

It is determined that the process at the output of the drill string,
taking into account random disturbances, is narrow-band (quasi-
harmonic) or close to it. As a result, the assumption of a narrow band
at the output of the system, which is the basis of theoretical research,
is justified. It is proven that the drill string, as a system with liquid
filling under pressure, is more stable compared to a hollow structure.
The washing liquid, in this case, plays the role of a dynamic absorber.

Keywords: drill string, drill string dynamics, impact on rock,
nature of oscillations, probabilistic methods.
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The object of the study is the sound accompaniment of the pro-
cesses of stress redistribution in the bottom part of the coal seam,
which precede the release of rock, coal, and gas. Among the hazards
of underground coal mining, gas-dynamic phenomena (GDP) are the
most complex in nature and the most dangerous in terms of conse-
quences of high dynamic power and the release of a large amount of
mechanical energy in the form of fractures and gas in a short period
of time. This leads to accidents due to sudden gassing and blockages
of workings with coal and rock, as well as explosions of methane and
coal dust, destruction of the workings’ support, damage to machinery
and mechanisms, equipment, and devices. The greatest hazard among
GDPs is posed by sudden releases of coal and gas, rock and gas, gas
releases with destruction of host rocks and with destruction of the
ground of the workings, as well as gas breakthroughs from tectonic
fault zones.

Therefore, the accuracy of predicting possible gas-dynamic phe-
nomena significantly affects the level of safety of miners. The acoustic
emission (AE) method is used to predict the gas-dynamic activity
of a rock massif. The analysis of acoustic emission studies based on
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archival data in coal seams subject to gas-dynamic activity has made
it possible to substantiate the possibility of improving the accuracy
of the forecast of emission hazard, which has a social and economic
effect. On the basis of exploratory research and production tests,
the software for automated calculations of the GDP forecast was
improved and an improved Methodology for forecasting gas-dynamic
phenomena based on modern sound-capturing equipment was deve-
loped. A scientific justification for the reference interval of AE ob-
servations in the conditions of a particular longwall was developed.

The developed software and the forecasting methodology were
tested in the conditions of the Tsentralna mine of the Toretskugol
State Enterprise (Toretsk, Donetsk region, Ukraine). The practical
significance of the work is that a method for predicting explosion
hazard has been developed, taking into account the modern capabili-
ties of equipment and methods of input data processing, which allows
to increase the productivity of mining and tunneling operations in
coal seams without reducing the safety of miners.

Keywords: gas-dynamic phenomena, acoustic emission, signs of
gas-dynamic activity zones, manifestations of mining pressure, pre-
diction of GDP.
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HENIHIAHKIA AHAMI3 Y YACI A/IA 2D MOJE/MOBAHHA ICHYI0Y0i BYAIB/I 3 BAKOPHCTAHHAM $0PMYI HA OCHOBI
TFHYYKOCTI TA NEPEMILWEHD (cTop. 6-11)

Mourad Belgasmia, Sahah Moussaoui, Rebadj Chahane

OO6’eKTOM [IOCTI/KEHHST € Peakilisi KOHCTPYKINI B yaci Mizk (hOPMyJIFOBaHHSIMIL, @ caMe Ha OCHOBI cuiin (Ha OCHOBI THYYKOCTI) Ta Ha OCHO-
Bi 3MilleHHS.

[Le gocaipKkeHHsa Majio Ha MeTi TIOpPiBHATH /IBi (hOPMYJIM, a caMe Ha OCHOBI MepeMillleHHsT Ta Ha OCHOBI cvii (Ha OCHOBI THYYKOCTI), 11100
MOKa3aTh TOYHICTH i HaiitHOCTI APYTOl. ¥ BUMAKY HETIHINHOI peakItii B yaci JKUTI0BOT IBOOBEPXOBOI 3a/1i300€ TOHHOI Oy IiBIIi, sIKa € perpe-
3EHTATUBHOIO JIJIsI TUIIOBOTO JKUTJI0BOrO OyaiBHuITBa B ITasii B 1970-x i 1980-x pokax 3 MeTOI0 BUKOPUCTAHHS TiepeBar (hopMyJ IIoBaHHS Ha
OCHOBI THYYKOCT], SIKII[O IIOPIBHSIHHSI BUSIBUTBCS [1€PEKOHIUBIM.

Y Xomi mocaiKeH s TepIInii TMi/IXi € KIACHYHUM JBOBY3JI0BUM ejleMeHToM pamu Eisiepa-Bbepnysii Ha ocHOBI iepeMilienb 3 HeI0TiKOM
JMCKPETU3AIlil CTPYKTYPHU, TAKUM YUHOM 301IbIIYIOUH KiJIBKICTh CTYIEHIB CBOGOAN Ta PIBHAHHS, 100 A0CATTH HEOOXIAHOT TOUHOCTI. THImIM
€ JIBOBY3JIOBHII CHJIOBUI esieMeHT Kapkaca Eitepa-Beprysuri. OcHoBHA miepeBara Jpyroro eJeMeHTa IMOJSITAE B TOMY, 1[0 BiH € «TOYHUM»
y BiAnoBianiil Teopii esementa dpeiimy. Ile o3nayae, 1o ofnH eJeMEHT Ha eJleMeHT paMu (IIPOMiHb ab0 KOJIOHY) BUKOPUCTOBYETHCS LIS T/~
FOTOBKH CITKM PaAMH, 110 IIPU3BOAUTD 10 3MEHIIEHHSI 3araJIbHOI KIIIbKOCTI cTyIeHiB cB0O0AN. TAKMM YHHOM, 3MEHIILYETHCsI KiTIbKICTh PiBHSIHD,
SIKi TOTPIOHO BUPIMINTH, 110 TPU3BOANTD JI0 €KOHOMIT Yacy 3 MiBHUIIEHOIO TOUHICTIO.

TIpezcraBieHo icHY0UY IBOMOBEPXOBY 3a/11300€ TOHHY KOHCTPYKIIiIO, SIKa OKPEMO 3a3HaJIa TPHOX 3EMJIETPYCIB, 1100 TTPOBECTHU TOPIBHSIIb-
He JIOCJTI/PKEHHS 3 TOUKH 30PY Peakilii KOHCTPYKITIi B 9aci Mixk [BOMa HaBeIeHUMHE BHUIIle (hOPMYTIOBAaHHSMH, a caMe Ha OCHOBI CHJIH (Ha OCHOBI
THYYKOCTi) Ta Ha OCHOBI 3MillleHHs. Y Pe3yJIbTaTi JOCTiZKeH s TI0KAa3aHo, M0 MPH IMTiJX0/i, 3aCHOBAHOMY Ha THYYKOCTI, He BHHIKAE TOMUJIKA
JMCKpETU3allii, i Bci KepiBHi PIBHAHHS 3aI0BOJIBHSIOTHCST TOUHO, 110 POOUTH MOMKJIMBICTD OITBII TIPOCTOTO Ta MBUAKOTO YUCENBHOTO MOJIE-
JIOBaHHST. 3aIPOMIOHOBAHUIT TH/IXi/l MATIIME BEJIMKE 3aCTOCYBAHHsI B 00JIACT] YMCETBHOTO MOIETIOBAHHST 3aB/ISIKU CBOIH JIETKOCTI Ta TOYHOCTI.
1La eneranTHa HOPMYJIa € IEPCIIEKTUBHOIO /1 MAHOYTHBOI POOOTH 3aB/ISIKM CBOIM [IepeBaram.

Kmouosi cnoBa: Ha OCHOBI THYYKOCTI, Ha OCHOBI TIepeMIIIeH s, aHasi3 y Jaci, KapKacHi CTPYKTYPH, HeJIHIHHII anasi3, eleMeHT KapKaca
Eiinepa-bepuyJi.

DOI: 10.15587/2706-5448.2024.298883
BIUTMB NMOABIAHKX MOXWAMX TPILIMH, L0 NEPEKPHBAKTELCA, HA 3MILIAHI ®PAKTOPH IHNTEHCHBHOCTI HANIPYTH
3 BHKOPUCTAHHAM OB’EKTHO-OPIEHTOBAHOI PEAMIBALI XFEM  (crop. 12-18)

Rebadj Chahane, Sahah Moussaoui, Mourad Belgasmia

O6’exTOM A0CIKEHHS € KoedillieHT iHTeHCHBHOCTI Hanpy KeHb y aMimanomy pexknmi (MMSIF) asosumiproi (2D) miactummu.

3 HOSIBOIO CYYaCHUX TEXHOJIOTIH Ta IepejoBUX iHHOBAILii, sIKi CIIPUSIOTh PO3BUTKY Ta BJIOCKOHAJIEHHIO ITPOEKTYBAaHHS, peasisaltis ta
VIIpaBIiHHST GyAiBETbHUMA TIPOEKTAMNU cTasm JermmMi. OHaK TyskKe BaKKO BUTOTOBUTH KOMITOHEHTH €3 HEMUHYYHX Te(beKTiB, TAKNX SK
TPILMHN, SKI IPUSBOAATD JI0 [ICYBaHHsI MaTepialy Ta, 3PEIITO0, CKOPOUYIOTh TEPMiH HOro c/ry:KOU. 3acHOBAaHUI Ha TIPOLEC IOKaIbHOTrO 30a-
radenHst 06J1aCTi 3 BAKOPUCTAHHSIM KOHIIEIIIT PO3/IiieH s €IHOCTI, posipenuii Metox ckinyenux enementis (XFEM), nogosas oOMeKeHHs
crangapraoro Mmeroxy FEM 3 orsisiy MoieioBaHHsT Ta YMCeTbHOTO MOJIETIOBAHHST PO3PUBIB (TPIlIITH ), OTPUMABIIIH ITPH IIbOMY CBOi 3aTaIbHi
nepesaru. Ile poourts XFEM moTy:KHUM i HIUPOKO BUKOPUCTOBYBAHUM 1IU(POBUM IHCTPYMEHTOM B OcTanHi poku. OJHIEI0 3 HAUGIIbIT YacTo
nopyuryBanux npobsem y cdepi po3pusiB (TPIiluH) € sBUIIE IOKCTAMO3UIT MHOKUHHUX TPIIUH Y TPIMHYBaTiii i30TPOIHIN MacThHi, sike
HeobOXiIHO JIOCJIJKYBATU JUIE BUBHAUCHHS CTYIIEHS HOro BIUIMBY Ha KOe(illi€HT iHTeHCUBHOCTI HAIIPY’KeHb TPILUHU 3 METOI0 OTPUMAaHHSI
BuIIOI HajifHOCTI Gesnexu. Ha it ocHoBi 6yJ10 BUKOpHCTAHO MOKpalieHe 06’ ektHo-opienToBate nporpamysanis (OOII) i3 posmupenumu
CKIHUEHVMI eJIEMEHTAMU Yepes3 oro BeJIKe 3HAYEHHS Ta 100Ope BifloMi mepeBari.

B po6ori susnauero MMSIF 2D maactunn, mob nokasatu ebekt npotudasHol OpieHTallii KyTa, a TaKOK e(DeKT FOKCTAMOZHILI ABOX
MOXUJIUX TPIIUH. Y pe3yJIbraTi JOC/iKeHHs OyJI0 MoKa3aHo, 110 301KHICT MiX pesyJIbraTaMi, OTPUMAHUMU B IIbOMY TOCTIIPKEHH], 3 THMH,
1[0 HOBIIOMJISIIOTBCS B JITEPATYPI, i 3 TEOPETHUHNMY 3HAUCHHSIME € Yy/[0BOIO, i OyJI0 Bij3HaueHo iX Gunsbkuii 30ir. Y maiibytHboMmy, Ha Oc-
HOBI XapaKTepUCTHK 06’ €KTHO-OPIEHTOBAHOTO MiIXO/LY, TIPEACTABICHNX IHYYKICTIO, MacITabOBaHICTIO Ta MOJYJIBHICTIO, SIKi OyJIM NOsICHEeH
B IIbOMY JIOCJTIIZKEHHI, el 3anponoHoBaHuil miaxia Mosxke OyTn 3barayeHuii, mob BKIOYATH TeTeporeHHe MOJIENI0BAH S MaTepiais, Oyab TO
JiiHiiTHe Y1 HeJliHilHe IOMUPEeHHS TPIIH Y AMHAMIIl, Ha TOJATOK /10 CKIa/HUX 3D npoMucIoBux 3anad.

KmouoBi cnoBa: posmupenii Metos KinteBux exementiB (XFEM), koedirient inrencuBnocTi Hanpyskenb 3umimmanoro pexxumy (MMSIF),
HOXIJIA IIEHTPAJIbHA TPIiNHA, eeKT ePeKPUTTSI.

MECHANICAL ENGINEERING TECHNOLOGY

DOI: 10.15587/2706-5448.2024.297768
AOCHIIKEHHA OCOBMMBOCTE} METOAIB CTANOr0 TA 3BHYAHKHOr0 PEBEPC-IHMHHIPHHT'Y AETANEI
CHNIADHUX POPM (cTop. 19-25)

Maiiopoea K. B, Kanixyc 0. 0., Ckué6a 0. C.

[IpeMeToM BUBYEHHSI € CTaluii peBepe-iHKUHIPUHT Ta 3BUYaiiHuii peBepe-iHKUHIpUHT 3paskiB asiaiiiinoi Texuiku (AT). O6’ekTom
JOCTIJIPKEHHsI € TeOMETPUYHA TOYHICTh BHIOOYTOTO MOPTPETY JAeTasti CKIagHol (hopMU B MOPIBHAHHI 3 TOOY/0BAHUM aHAITUYHIM €TaJIO-
oM (AE). Pobora HarpaBiieHa Ha TOCTIIZKEHHsI METO/IB CTAJOr0 PeBepC-iHKUHIPUHTY Ta 3BMYAHOrO peBepC-iHKUHIPUHTY Ha MPUKJIaL
orrdpoByBaHHst Kopirycy pyJsesoi mamunan AT, o6panoi sk getanb ckiaguoi popmu. s mboro 6yiio cTBopeHo noprpet (aiiry dopmary
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«*stl» 1 AE Ta mOpIiBHSHO iX IIAXOM BUKOHAHHS OTEPallii KOHTPOJIIO 3 BU3HAYECHHSIM BUTPAYECHOTO vacy. IIpOBEIEHO KOHCTPYKTUBHO-TEX-
HOJIOTIUHUN anasi3 xopiycy pyJeBoi mamman AT, Skuii mokasas, o KOPITyC Ma€ HACKPi3Hi oTBOpHU pisumx miameTpis (Bix 10 mo 41,6 mm)
i dbopm (KBazpatHi, TpareIie€BUIHI, KPYTJIi ); TOHKI CTIHKY MizK oTBOpamu (710 1,6 MM); IpsiMi KyTH Ta pajiiycu 3aKpyryieHHs B HUX (710 1-4 Mm);
TOBIMHY CTIHOK Kopitycy 2,4 MM Touio. [Tinibpano 3D-ckanep — ARTEC SPACE SPIDER (Luxembourg) ta Bukonano ckanyBaHHst. 3riHO
aHasi3y MOCHiIHUX METO/iB PeBepC-iKUHIPUHTY BCTAHOBJIEHO, IO BUKOPUCTAHHST CTAJIOTO Ta 3BMYANTHOTO PeBEPC-iHKUHIPUHTIB [[03BOJISIE
B [EPIIOMY BUTIAJKY IIBHIKO BUTOTOBUTHU jeTasb 3a 3D-npykom abo dpesepyBanHsM Ha crankax 3 UIIK, a B gpyromy — crBoputu ii AE
3 3a6€3MEYeHHSIM 3a/IaH0I TEOMETPUYHOI TOYHOCTI. PI3HUIA B 9aci Misk CTalInNM Ta 3BUYAlHUM pPeBepC-IHKUHIPHHTOM CTAHOBUJIA 8 TOANH Ha
KopucTb nepiroro. Kourpous ineansHoro noprpery 3a AE kopiycy pysesoi mammuu AT nokasas makcumasibhi Bizxusenns Big —0,30 Mmm 710
+0,23 MM i minimamsai — Big —0,04 mm 10 +0,08 Mmm. HaliMenTtiri Moka3HUKY CIIOCTEPITaancs Ha BEPTUKAIBHUX | TOPU30HTATBHIX TIJIONTITHAX,
a HalGIIbII — B MicTaX HAXWJIB TJIONIMH, KyTiB i MaJeHbKUX pajiycis. Ile 1amo 3Mory BCTaHOBHTH, 110 iCHYIOYI MOKJIUBOCTI IIPOrPaMHOTO
3abesneuenns Geomagic Design X o0 Kopekiiii orpumanoro noprpety daiiry dhopmary «*.stl> Ha ganuii uac He rapanTye 3abesnedeHHs
BUMOT T€OMeTPUYHOI ToUHOCTi (710 0,5 MM) Ha BUTOTOBJIEHHSI OCTI/IHOI [leTasti cKIaanoi popmu — koprycy pyseBoi Mamnmman AT 3D-xpykom.
Otpumanuil izieasbHIT TOPTPET MOKHA BUKOPUCTOBYBATHU JIJIs BUTOTOBJICHHS JleTali (hpesepyBaHHsIM Ha crankax 3 YIIK 3 ypaxyBanusm
BIZIXHIJIEHD Ha eTarri (hopMyBaHHs MOJIeJli TIPOIIECiB, 10 MOKe CTAaTH TEMOIO HACTYIMHNUX J0CTI/[PKEHb.
Kmevosi cnoBa: ctasiii peBepc-itKUHIPUHT, peBepc-iHKunipunr, 3D-ckanyBaHHs, aHATITUYHUN eTaJIOH, IeTaJli CKIaHO1 (hopMHUL.

DOI: 10.15587/2706-5448.2024.297732
CTBOPEHHA MATEMATHYHHX MOJENEH PO3PAXYHKY TOYHOCTI PO3MIPIB HA ETAINAX NMOEY/IOBH AHAMITHYHOrO
ETANOHA 3A METOJIOM NMAHUKWIIB (crop. 26-34)

Bopo6itoe H). A, Maiiopoea K. B, Bopousko L. 0., Cku6a 0. C., Komicapos 0. J1.

O6’exToM pociikenns € npoiec GopmyBaiis MareMaTnaHoi Mozesni (MM) pospaxyHKy TOYHOCTI Ha eTanax nmoOyJa0BU aHaJIiTHIHOTO
erasnona (AE) 3a METO/IOM JIAHITIOTIB, 3aCTOCYBaHHS SIKOI MOKa3aHO Ha MPUKJAai asiaiiiinoro o6'exra (AQ). IIposeneHo aHai3 J0CTiKyBa-
noro AO, a came crabisizaTopa BepTOJIbOTa, 32 A0MOMOroi0 cydachux 3D ckanepis Ta cTBopeHHs iioro anaxitnanoro moprpera (AIT). Tpo-
6JieMa TOJIATAE B CTBOPEHHI MakcuMasibHo moiGHoro AIT ta nopiBHsHHI iioro 3 AE, ypaxoByouu pesyJibrati po3paxyHki. OTpuMaHO Taki
pesyasrati: nodynosano AE ta cteopeno ATl reomerpii crabimizatopa, mposeneno mopisusibHmii ananiz AIl Ta AE, oTpumaHo pesysibraTn
TOYHOCTI PO3PaXyHKiB reoMeTpii 06’eKTa. A TaKOK MPOBECHO aepoANHAMIYHI PO3PaXyHKHM XapaKTePUCTUK cTabiizaTopa, poBeAeHO aHali3
CTaHJAPTU30BAHNUX aePOJNHAMIUHUX MPOMIIIB 3 ypaxyBaHHAM NPUHHATHX 0OMexkeHb 11t hopmyBanus AE crabinizatopa. Haykosa it mpak-
THYHA HOBIU3HA OTPUMAHUX Pe3yJIbTaTiB TOJATA€ B HACTYTIHOMY: cTBopeHa MM po3paxyHKy TOUHOCTI po3MipiB KOHTYPY arperary 3a MeTO/[0M
JIAHITIOTIB J1aJ1a MOKJIUBICTD OLIHUTH TOXUOKH YB’sI3yBaHHs, Ki BUHUKAIOTB I1i/l YaC BUKOPUCTAHHS 1a30Bo-11ab0HHOr0 MeToza. Lle 103B0-
JsIo TigibpaT obsaHaH s Ta mporpamue 3abesnedenns st mooOyaosu AE crabinizaropa. Iixbip mokpaiieHnx sHayeHb aepoanHaMiaHuX
XapakTepucTuK o6’'exTa JaB MoKIMBicTh 30yayBat AE Ha 6asi crangaprusosanoro mpogizo NACA 0012. Ile moske OyTH BUKOPHCTAHO SK
indopmariiiiny ocHOBY /JIst Oprafisaliii pioHocepiiHOTO BUPOOHUIITBA L0CIIKYBaHOTO 00’eKkTa. TOOTO, B 1IJIOMY, ITPOIEC PEBEPC-iHIKIMHIPUH-
Iy JI03BOJIUB TIPOBECTHU JIETATBHUIT aHAMI3 TIepepisiB, aePOAMHAMIYHIX XapaKTEPUCTHUK Ta TOKPAIUTH iX /i1 MafiGy THHOTO YIOCKOHATIEHOTO
npodimo. Takuii miaXig mpy NPOEKTYBaHHI A€ MUPII MOKIUBOCTI, JKBIIye TPOMIKHI JaHKK Ta 30epira€ BUCOKY TOUHICTH MapameTpiB
06’eKTa PN HIOTO BUTOTOBJIEHHI, 1110 € OJIHIM 3 OCHOBHIX BUMOT B aBiaOy/[iBHIUIITBI.

Kmiouosi cnosa: 11/1a30B0-11a0JOHHUI METO/, PEBEPC-1HKUHIPUHT, aepOANHAMIYHUIT TPO(DIJIb, aHATITHYHIIA TTOPTPET, PO3MIPHIN JaHIIOT.
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BH3HAYEHHA OCOE/MTMBOCTEH IHTEIPOBAHOI0 NMPOEKTYBAHHA LUMBUTLHHX MATICTPAJILHHX NIITAKIB 3 TPAHC3BYKOBHM
KPH/IOM 3 MIKOCOM HA ETANI PO3POEKH ABAHNTPOEKTY  (crop. 35-42)

NMemux B. I, Anpprowenxo B. M.

OG’eKTOM JOCIIIKEHHsT € MUBLIbHIIT MaricTpaJbHuil JiTak 3 TPAHC3BYKOBUM KPHJIOM 3 IiAKOCOM. Y POOOTI BUPILIYETHCA MPO-
GsieMa TIPOEKTYBAHHS JIiTaKa AHOI CXeMU Ha eTari po3poOKM aBaHIPOEKTY. PesysbrataMu poOOTH € KOHIEIlist TIPOEKTYBAHHS JITAKiB
3 TPAHC3BYKOBUM KPHJIOM 3 IIi/[KOCOM, MOKa3aHi OCHOBHI IepeBarn Takoi CXeMH, IPolleC BU3HAUYEHHS IeOMETPUYHIX IapaMeTpiB Mij-
KOCY, 0cO6MUBOCTI PO3POOKH ABAHIIPOEKTY JliTaKa 3 KPUJIOM HAJBEIMKOIO IIOZ0BKEHHS 3 I11IKOCOM, MOXKJIUBI HiAXOAU 0 PO3MIIICHHS
arperatiB ta ix B3a€EMHOTO PO3TallyBaHHs. Pe3ysbraTi MOSICHIOIOTHCS BIIMIHHICTIO po3paxyHKOBOI cxeMu (KOHCOJbHA OajiKa 3aMiHeHa
Ha GaJKy Ha JBOX OIOPax) B MACOBOMY aHaNi3i Ta 36iJIbIIEHUM MOJOBKEHHSIM KPUJIa B aepojHaMidHOMY po3paxyHKy. Ocrartouni gani
3aCHOBAHO Ha CTATHCTUYHOMY JOCJI/UKEHI 110 BU3HAYEHHIO OCHOBHUX T€OMETPUYHUX MapaMeTpiB arperaTtiB CydyacHHX Maca’kUPChKUX
MaricTpajJbHUX JITaKiB, CHHTE30M MApaMETPIB JIiTaKiB-aHATOTIB. [lJist MpuKIay po3rissHyTO JiTaK, 3AaTHuil nepeBo3ut 250 macaskupis
Ha Bizctanb 13000 kM. B nporieci mpoexTyBaHHs NPUITHATO 3HAYEHHST [IOJIOBXKEHHS, 3By KEHHS, TJION KPHUJIA, BITHOCHUX ILJIOIL TOPU30H-
taspioro (I'O) ta Beprukaibroro onepents (BO), posmipis diosessiky. Po3pobieno kpecjeHHst 3araJbHOr0 BUIJIS/LY JliTaka Ta Ha OoTo
OCHOBI MOOY0BAHO MaiiCTep-reOMeTpito TeOPEeTUIHOTO KOHTYPY. [106yn0Bano rpadiku moasap mepiuoro pojay Ta MaKCUMaJIbHOI aepo/iu-
HAMIYHOT SIKOCTi, BU3HAYEHO 3MEHIIEHHST AePOANHAMITHOTO CYTIPOTHBY Y BiZICOTKAX, & TAKOK PO3PAXOBAHO 301TbIIEHHS aepOAUHAMIUHOT
AKOCTI y BiJICOTKAX JIJIS JIiTaka 3 KPUJIOM HAJIBEJNKOTO MOJOBXKEHHS 3 I11/[KOCOM MOPiBHAHO 3 aHAJIOTIYHUMU XapaKTePUCTUKAMU JliTaka
3 KJIACUYHUM KPUJIOM Oe3 miaKkocy. BusHaueHo y BicoTKax npubIn3Hy eKOHOMIIO Macu IPU BUKOPUCTAHHI HA JITAKy KPUJIA 3 TAKOCOM.
OOGrpyHTOBaHO AOIIJBHICTE BUKOPUCTAHHS KPHJI OIIBINOrO TMOJOBKEHHS, HisK MalOTh CydYacHi JiTakn Ha gaHuii MoMeHnT. OOTpyHTOBAHO
JOLITIbHICTH BUKOPUCTAHHS MIKOCY IS JIiTaKa 3 KPUJIIOM HA/(BEJMKOTO TOM0BKeHHs. OTprMaHi pe3ysibraTu MOXKYTh OyTH BUKOPUCTaH]
Ha TIPAKTHIL B MPOIleci PO3POOKU aBAHIIPOEKTY JliTaka 3 KPUJIOM 3 THKOCOM ad0 B paMKaxX MOJepHi3aIlil BKe iCHYI0YnX JITAIbHUX ara-
pariB 3 METOIO MiZBUIIEHHS IX MaJUBHOI ePeKTUBHOCTI, YU 301IbIICHHS JOBIOBIYHOCTI eJIeMEHTIB KpUja BHACII0K 3MEHIIEHHS II040TO
Ha HUX HABAHTAXKEHHS.

Kmouosi crosa: MaricTpaibHWIl JTiTAK, TAKIC, HYJIb0BE HAOIMKEHH, TIONEepPeHE IPOEKTYBAaHHsI, MailcTep-reOMeTpist, CTATUCTUYHE JI0CTi-
JUKEHHST, aepOINHAMIYHA Ta MACOBA ¢(PEKTUBHICTb.
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MABHIEHHA EHEPTOESEKTHBHOCTI NTPH MKYBAHHI I'NEPTEPMII: PO3POEKA TA AHAMI3 YACTOTHO-NEPECTPONBAHOI
L-TIOMIBHOT AHTEHH  (crop. 43-50)

Sequn Akinola, Reddy Leelakrishna

OG6’ e€KTOM JIOC/IIPKEHHS € 4acTOTHO-TIepecTpoioBana L-noai6Ha anrena. Y 1iii poboTi npeacTaBieHo iHHOBalliiiHe JOC/iKeHH, TPUCB-
Jere po3polIi Ta aHATI3y YaCTOTHO-TIEPECTPOIOBAHOI L-TIOMiGHOI aHTEHN 3 KOHKPETHUM 3aCTOCYBAHHAM y JIKyBaHHI Timeprepmii. AHTeHa,
[0 TpaIioe B aianasoHi yactor Bix 2,5 no 8 ['Tii, BUKOPUCTOBYE BapakTOp s JIOCSTHEHHSI THYYKOCTI Ta CIIPOIIEHHS] KOHCTPYKIIii, THM
caMMM 3MEHIIYIOUN KilbKiCTh KoMmoHeHTiB. Koudirypamis L-noai6uoi ¢hopmu, mobyaosana Ha migkmaai Roggers RT5880 (3 Brpatamn),
3abe3meuye ONTHMATbHY TPOAYKTHBHICTD. BRIIOUEHHST OIHOTO BApaKTOPa, IO [Ii€ sIK TepeXiHa EMHICTh, He TiTbKI 3a0e3Medye IpoCcTe Hala-
LITYBAHH:, aJie i CIPUSIE MiBUIIEHHIO eHeproeeKTUBHOCTI 32 PaXyHOK 3MEHIIECHHS 3araJIbHOTO €HeProcIIoKUBaHHSI B aHTEHHII cHCTeMi, 1110
MepeHaIaTOBYEThCs. Y locipkenHi 6yio Bukopucrano nporpamie 3abesnederist CST Microwave Studio uist MogeIOBaHHSI €IeKTPOMar-
HiTHOTO NoJist B 3D Ha OCHOBI PO3B’sA3yBava B yacoBiii obmacTi, a Basijallis MPOBOANIACS 3a OTNOMOTOI0 PO3B’A3yBaya B 4aCTOTHIN 06/1acTi.
PesybraTii MOJIETIOBAHHS IEMOHCTPYIOTh POOOTY aHTEHHU B PI3HUX YACTOTHUX PEKMMAX.

Ha wacrori crany namamrysanust 2,7 [Tip antena gemoncTpye Bpaxkaiounii koeditient migcunennst 1,905 1b i cupsimoBanicts 7,530 1b.
Anasioriuno, Ha yactoTi crany Hajamrtysanus 6,89 [T koedinient nigcunenns cranosuts 6,806 1B, a koedinient cnpsamosanocti — 7,490 1b.
3anpononoBaa L-mogibHa KOHCTPYKILS aHTEHN He TiIbKK JAeMOHCTPYE 3HAUHUN MOTEHIa [Jist JIIKYBaHHST TillepTepMii, 103BOJISIOUN Iii-
JIeCIIPsIMOBaHe HarpiBaHHs B jliania3oHi yactoT Big 2,5 1o 8 I'Tiy, ase ii y3rouKy€eThest 3 MyJIBTUMCIIUILITHAPHUM (DOKYCOM MEIUUYHOT HAyKH.
Tleit BHECOK BimoOpaskae MparHeHHsT PO3BMBATH MEIMYHY HAayKy 3a JI0TIOMOTOI0 OPUTIHAIBHUX TOCTI/KEHD, CIIPUSHHIO IHHOBAIISAM Ta TPOCY-
BaHHIO eHeproe(eKTUBHIX PillleHb, 1110 MAIOTh IPAKTHYHE 3aCTOCYBAHHS B KJIIHIYHIX yMOBax.

KmiouoBi cnoBa: yacToTa, 1110 TePEHAIAIITOBYEThCS, aHTEHA, CMYTa IIPOITYCKAHHS, JIKyBaHHs rineprepmii, koedilieHT mijicuieHHs, Bapa-
TOP, KOeIIiEANT CITPSIMOBAHOCTI.
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AOCMIKEHHA AMHAMIKY EYPHNEHOT KOMOHH 3 BHKOPUCTAHHAM HMOBIPHOCTHUX METOAIB  (crop. 51-55)

CeiTmuunkuit B. M., Aroposcekuii C. I, Boukosa L. J1.

Ob6’ektoM JocmizkeHHst € OypuiibHa KooHa. Po6oTa HampaBJieHa Ha I0CJIKEHHS IMHAMIKU OYPIJIbHOI KOJIOHHM Ta ii BIJIUB HA TIOPO/LY,
1110 PO30YPIOETHCST HMOBIPHICTHIMU METOAMU.

[Tokasano, 110 XapakTep KOJIWBaHb BepXy OYPUIbHOI KOJOHU Ta BUOIHHUX CUTHAJIB BIAPIBHAIOTHCS Ta HOCUTD CTalliOHAPHUIT BUIAIKOBHI
xapakrep. J[0BeIeHO, 110 TPOIEC Ha BUXO/1 OyPUILHOI KOJIOHH, 3 BPAXYBAHHSAM BUTIAIKOBUX 30YPEHb, € By3bKOCMYTOBUM (KBa3irapMOHIYHIM )
a60 6IM3BKUM 10 HBOTO. BUSIBIIEHO, 10 €HEPTeTHIHIN CKJIAL TITSTHOK CIIEKTPY Ta TT0sTBA PE30HAHCHUX MIKiB i X 3MillleHHsT 6e3MocepeiHbo Bi-
3HAYaEThCA (PIBUKO-MEXaHIYHUMU BJIACTUBOCTSIMU TIOPiJ, sKi pO30YPIOIOTHCA, SAK OJMH i3 (haKTOPIB, AKMI BUsHaYa€ BiIGpocTaH OypPHIBHOI KO-
noun. HasesieHo rpadikn cieKTpaabHOI IIBHOCTI MOTYKHOCTI BUGITHIX KOJIMBaHb, MO MOKA3yI0Th IX mifcHaeHHs Ha yactotax 30—40 Tt mo
XO/1y 301JIbIIEHHS TBEPAOCTI MOPiJL, AKi po30ypIoIoThest. MakcHMyM 3rHHAI0Y0T KPUBOT ILJIBHOCTI OTYKHOCTI 3MIIIYETBCST Y CTOPOHY HU3bKUX
4acToT. [IPOXOAUTh «B3aEMHE 30JIMKEHHS» MAKCUMYMIB CIIEKTPAIBHOI MIIJIBHOCTI TIOTY;KHOCTI KOJMBaHb BEPXY Ta HU3Y OYPUIBHOI KOJOHU.
I[Tokazano, 0 BaKINBOIO OCOGIMBICTIO KOIMBAHb OYPUIHHOI KOJOHH B TIPOIeci GYPiHHS ITAPOIIKOBIMI J0JOTAMHU € Te, MO IHTEHCHBHICTh
KOJIMBaHb BEPXY OYPHIbHOI KOJIOHU ITPOXOUTH 3 YACTOTAMU, OJIM3bKUMI [0 HU3bKUX YACTOT, & KOJIMBAHHS HU3Y KOJIOHH — 10 BACOKUX YACTOT.

Busmaueno, 1o mporec Ha BUXOAI OYPHIbHOI KOJOHM, 3 BPaXyBaHHSIM BUITAIKOBUX 30YPEHb € BY3bKOCMYTOBIUM (KBa3irapMOHIUHIIM)
a60 6JM3BKUM 10 HBOTO. SIK HACJIIOK, IPUIYIIEHHS PO BY3bKOCMYTACTICTh HA BUXO/I CHCTEMH, SIKE MOKJIALEHO B OCHOBY TEOPETUYHUX
JIOCJIIIKEeHb, € BUIIPaBianuM. /[oBejieHo, 110 6prﬂbHa KOJIOHA, IK CUCTEMa 3 PiIKUM 3armOBHEHHAM IIil THCKOM, Oi/IbII CTiiiKa TTIOPiBHAHO
3 IyCTOTIJIOI0 KOHCTPYKIi€eio. [IpomuBaibHa pifinHa, y 1boMY BUIIA/KY, IPA€ POJIb AMHAMIYHOTO MOTJIMHAYA.

Kmovoei cnosa: OypriibHA KOJIOHA, IMHAMIKA OYPUIIBHOT KOJIOHH, BILIUB HA TIOPOJLY, XapaKTep KOJIUBaHb, IMOBIPHICTHI METO/N.
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YIOCKOHANEHHA METOAMKM NMPOTHO3Y FA30AMHAMIYHMX ABMLL HA BEA3I CYYACHOI 3BYKOY/IOBMIOHY01
ANAPATYPH (crop. 55-61)

Kpacuux B. T, flernin B. M.

OG6’'€KTOM JIOCIIIIZKEHHS € 3BYKOBE CYITPOBOKEHHS IIPOIIECIB MEPEPO3IIO/LLY HAPysKeHb Y MPUBUOiiiHiil yacTHHI BYTiJIbHOTO IJ1aCTa, SKi
HepeyIoTh BUKUAAM [OPOAH, BYriuis Ta rady. Cepes HebGe3neuHnX YNHHUKIB TiA3eMHOr0 BUAOOYTKY ByTriuisa razoquuamivni sisuima (T15T)
SBJISIOTH 00010 HAIICKIaAHINI 3a TIPUPOJOIO0 Ta HaliHeOe3ey il 3a HACIIKaMK SIBUIIA BUCOKOT AMHAMIYHOI MOTY;KHOCTI Ta BUAIIEHHS
BEJIMKOI KIJIBKOCTI MEXaHIYHOI eHeprii y BUIVIAAL PyIHYBaHb Ta rasdy 3a KOPOTKMIl IPOMIXKOK 4acy. Ile mpu3BoaNUTD /10 BUHNKHEHHS aBapiit
BHACJIIOK PANTOBOI 3ara3oBaHOCTI Ta 3aBajliB BMPOOOK BYTLISAM i TOPOJOIO, a TaKOK BUOYXiB MeTaHy Ta BYTLILHOTO MUY, PyiHYBaHHS
KpiIieHHsT BUPOOOK, TIOIIKO/KEHHsT MUK 1 MeXxaHi3MiB, obuanHanus, npuaauis. Halibinbiy HeGesneky cepea TS cTaHOBJIATH PanToBi
BUKW/IN BYTL/LISI Ta Ta3y, HOPOJIN Ta Tasy, BUKI/M a3y 3 pyWHyBaHHSIM BMII[YIOUHX MOPI/ i 3 PYIHYBAHHSIM IPYHTY BUPOOKH, & TAKOXK ITPOPHBU
rasy i3 30H TeKTOHIYHUX TTOPYIIEHb.

ToMmy TOYHICTH TIPOTHO3YBAHHS MOKJINBHUX Ta30JMHAMIUYHIX SIBUII CYTTEBO BIIMBAE HA PiBeHb Oe3nexy maxrtapis. [lJist mpornosy razo-
MMTHAMIYHOI aKTUBHOCTI TiPCHKOTO MAaCUBY BUKOPHUCTOBYETBCS MeTo/ akycTnyHoi emicii (AE). IIpoBenenwmii anasis 1ocikenb aKyCTHIHOI
eMmicii Ha OCHOBI apXiBHUX HaHUX y BYTWIBHHX IUIACTAaX, CXMJIBHUX /0 Ta30[MHAMIUYHOI aKTUBHOCTI, 03BOJMB OOTPYHTYBATU MOKJIMBICTH
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I IBUIIEHHS TOYHOCTI TIPOTHO3Y BUKUAOHEOE3IEKH, [0 MA€E COIaMbHIN Ta eKOHOMIUHMH ehexT. Ha 0CHOBI MONTYKOBUX AOCIIZKEHD | BUPOO-
HUYUX BUIPOOYBAHb J00MPAIIbOBAHO MTPOrpamMue 3a0e3reden st U aBTOMaTH30BaHuX po3paxyHkis mporrody /IS ta pospobiena yaocko-
HaJleHa METOJIMKa [TPOrHO3Y Ta30/MHAMIUHIX ABUIL Ha 6asi CyuyacHol 3ByKOYJIOBIIOBAIbHOI anapaTypi. Po3po6eHo HayKoBe 0OTpyHTYBaHHS
periepHOTro iHTepBaTy crocrepeskerb 3a AE B yMOBaxX KOHKPETHOI JIaBu.

[IpoBeieHo BUIIPOOYBaHH PO3POOJIEHOTO TPOrpaMHOro 3abesneder s Ta MeToanKu mporHody B ymoBax maxti «llentpaaba» gepkas-
HOTO THiAnpueMcTBa <« TopenbkByriuis» (M. Topenbk, loHelbka 06acTh, Ykpaina). [IpakTuuHe 3HAUCHHST POOOTH TIOJISTAE B TOMY, 110 PO3PO-
6JIEHO METOJL IPOTHO3YBaHHsI BUOYXOHEOE3IEKH 3 YPaXyBaHHAM CyYacHUX MOKJIMBOCTEI arapaTtypu Ta MeTO/IB 06pOOKH BXIIHUX HaHKX, IO
JI03BOJISIE€ HMIIBULIUTY IIPOLYKTUBHICTD MIPHUYUX 1 IIPOXITHUIBKUX pobiT Ha BYTIJIbHUX ILJIACTAX 6e3 3HUKEHHST GEe3TeKU TPHUKIB.

Kmouosi cnoBa: ra3onHaMiuHi SBUIA, AaKYCTUIHA €MiCisl, O3HAKHM 30H Ta30IMHAMIUYHOI aKTUBHOCTI, POSIBU TiPHUYOTO THCKY, TPOTHO-
sysanns [JI.
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