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This study investigates processes related to the occurrence, ac-
ceptance, and redistribution of loads in the modernized supporting
structure of a railroad open wagon. The task addressed is to improve
the efficiency of transporting long-length cargo by rail.

The work proposes that the bearing structure of an open wagon
should be modernized by dismantling the end walls or doors. This
makes it possible to reduce the sprung mass of the bearing structure
of the gondola by more than 1 t and, accordingly, to increase the load
capacity by the same amount.

To substantiate the proposed modernization, the strength of the
bearing structure of an open wagon moving in a train was calculated.
The longitudinal loads acting on the bearing structure of the open
wagon were determined by mathematical modeling. The calculated
acceleration value was taken into account when studying the stress
state of the bearing structure of the open wagon. It was established
that its strength is maintained as the calculated stresses are 14.5%
lower than the permissible ones. In addition, as part of the study,
a modal analysis of the bearing structure of the open wagon was
conducted. The calculation results showed that traffic safety from the
point of view of modal analysis is observed.

A feature of the proposed modernization is that, if necessary,
the bearing structure of the open wagon can be returned to the
original version.

The scope of practical application of the reported results is the
transportation industry, in particular railroad transport.

A condition for practical use of the results is symmetrical loading
of the bearing structure of the open wagon with cargo.

This study could contribute to compiling recommendations for
increasing the efficiency of transportation of long-length cargo by rail.

Keywords: railroad transport, open wagon, structural mod-
ernization, stressed state of the structure, transportation of long-
length cargo.
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The object of the study is the spacer plate of a Jaw crusher.
The Jaw crusher is the main machine in the crushing and sorting

scheme. An unexpected failure of one of the crusher parts leads
to a stoppage of the entire scheme. One of the important parts of
the crusher is the spacer plate, which is in a complex, alternating
stress state.

The paper investigates the reliability parameters of the spacer
plate of a jaw crusher in the processes of crushing crushed stone,
which is an aggregate in the manufacture of concrete. The calcula-
tion of the strength of the spacer plate in existing methods is carried
out using empirical formulas. A number of functional methods are
also used. However, most functional methods have inherent short-
comings that are built on statistical approaches, which can lead to
inaccurate reproduction of the picture of the failure of machine
elements. In the work, the problem is solved by using a combined
model, namely the linear damage accumulation algorithm in combi-
nation with a finite element model to which the Weibull distribution
is added, which is the most universal method of functional distribu-
tion for determining the limit states of parts and machine assem-
blies. Such a solution allows to determine the reliability parameters
and establish a real picture of the process. A solid-state model of a
jaw crusher has been developed and the loads applied to the spacer
plate have been calculated.

Using the nCode EN Constant and nCode EN TimeSeries pre-
sets, which are built into the ncode DesignLife product of Hottinger
Baldwin Messtechnik GmbH (Germany), the parameters of the
failure life and fatigue strength of the crusher spacer plate were de-
termined. In the nCode EN TimeSeries preset, the WeibullAnalysis
glyph was used for data analysis. The results of the study can be
used in studies of a wide range of machines to determine the limit
states of machine parts and assemblies.

Keywords: jaw crusher, spacer plate, model, Weibull distribu-
tion, parameters, failure, reliability.
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EFFECT OF CONCENTRATED IMPULSE

LOADING (IMPACT) ON MASSIVE, GLULAM, AND
CROSS-LAMINATED TIMBER BEAMS (p. 26-37)
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In this study, massive, glulam, and cross-laminated timber beams
of rectangular cross-section were examined under a concentrated
impulse loading (impact).

The task addressed was to determine and compare the deforma-
tion and dynamic characteristics of beams made of different types of
timber under short-term impact.

During experimental studies, dependences of displacements over
time were established; oscillation oscillograms were constructed;
spectral analysis was performed, and the frequencies of free os-

cillations (furep = 75Hz, forrep = 73 Hz, ferrep = 67 Hz) and
logarithmic damping decrements (Byrmean = 0.222, BeLTmean = 0.100,
Bernmean = 0.092) were determined for each type of beam. It was
found that a cross-laminated timber beam is characterized by the low-
est deformation resistance and the lowest oscillation damping rate.
Glue-laminated timber (glulam), in comparison with solid timber,
demonstrates a smaller maximum displacement and a lower oscilla-
tion damping rate.

The results are attributed to the peculiarities of internal struc-
ture of the materials, the orientation of the fibers, the presence of
adhesive layers, and the nature of the interlayer interaction, which
significantly affect the stiffness, damping properties, and distribution
of impact energy.

A distinctive feature of the findings is the experimentally
confirmed comparison of the dynamic response of beams made of
different wooden based materials under the same loading condi-
tions, which made it possible to reasonably assess their effective-
ness under the action of impulse influences and solve the research
problem.

This study’s results could be used in the design of timber load-
bearing elements of buildings and structures subjected to dynamic
or impact loads, as well as to refine calculation models, determine
dynamic coefficients, and assess the effectiveness of using solid,
glued, and cross-glued wood.

Keywords: timber beams, natural vibrations, damping decre-
ment, impact, dynamic loading.
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PATTERNS IN THE FORMATION AND
PARAMETERIZATION OF THE FRACTURE SYSTEM
EMERGING DURING A MULTI-STAGE HYDRAULIC
FRACTURING IN TIGHT RESERVOIRS UNDER
DIFFERENT MODELING APPROACHES (p. 38-48)
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A system of artificially created fractures formed during multi-
stage hydraulic fracturing in a low-permeable gas-saturated reser-
voirs has been investigated in this study. The task addressed is to
parameterize the object under consideration given limited input
geomechanical information.

The results of hydraulic fractures modeling have been ob-
tained, as well as their geometric and filtration parameters, by
using analytical and explicit numerical methods. Interpretation of
the findings revealed the limitations in analytical methods when
considering the geomechanical properties of rocks; specifically,
their reservoir and geomechanical heterogeneities and stimulation
design. The consequence is the greatly increased uncertainty in
production forecasting because fractures are represented by aver-
age values of key parameters (L = 120-330 m, w = 2.4-7.8 mm) for
determining well productivity.

The explicit method demonstrated higher flexibility and adapt-
ability depending on the available input data. The average results,
which were obtained by applying both methods, showed similarity
between key parameters (L = 199-339 m, w = 7-10 mm, Cf = 774-
1098 mD*m), which confirms these methods’ validity. However,
the ability of the explicit modeling approach to provide a detailed
description of key fracture parameters, including 3D geometry,
variation of fracture width (w = 3-11 mm), and proppant satura-
tion over the fractured area (Cp = 75%), gives a higher priority to
this method during research.

The use of an explicit method, in contrast to the analytical
one, makes it possible to determine the asymmetry of the fracture
flanks, relative to the direction of the minimum horizontal stress,
the change in thickness and permeability along the fracture, the
distribution and concentration of proppant. All this leads to an
uncertainty ranges reduction in the production forecast from
horizontal wells with multi-stage hydraulic fracturing, during the
development of shale reservoirs. This is the next step for further
use of the results.

Keywords: explicit modeling, reservoirs with low perme-
ability, multi-stage hydraulic fracturing, shadow fracturing effect.
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This study investigates the process of interaction between the impact
device tool and its body elements during an impulse response from the
processing medium in the presence of a hysteretic damper of mechani-
cal vibrations. The task addressed is to build a mathematical model with
hysteresis damping of oscillations of the impact device elements.

In the mathematical model, the tool is represented by a rod of
variable cross-section, and the body parts of the hydraulic hammer
are represented by a discrete element with a reduced mass. To damp
mechanical oscillations, a rheological model of the hysteresis type
is used. The impact interaction of the device elements is modeled
by the presence of rigid and dissipative connections. The motion of
the impact device elements is described by a system of nonlinear
differential equations.

The combination of discrete and continuous types of models
has made it possible to solve the task of synthesizing a mathemati-
cal model. A comparison for the discrete-continuous model and the
discrete model of hysteresis curves justifies their correctness. The pro-
posed model makes it possible to estimate the energy consumption for
damping and the distribution of stresses along the length of the tool.
When the recoil force changes in the range of 50-500 kN for 1 ms, the
energy losses were up to 500 J, and the stress in the conical part of the
tool was up to 560 MPa.

To solve the initial-boundary problem, a numerical method is
used, which includes the finite difference method and the Euler
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scheme with linearization. The parameters of the numerical method
were determined using a discrete two-mass model. The length step is
0.005-0.01 of the tool length, the time step is 0.001-0.05 ms.

The model could be used in the design of rock development de-
vices and impact systems to increase hydrocarbon production in the
oil industry.

Keywords: impact device, pulse process, rheological model, en-
ergy efficiency, Euler scheme with linearization.
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The object of this study is the complex motion of a particle on
the surface of a vertical straight helicoid rotating around its own
axis. In screw conveyors, closed helicoids are used as well-known
technical helical surfaces. An issue is not the disadvantages of using
classical closed helicoids but the limitations of existing mathemati-
cal models of particle motion, which essentially reduce engineering
research only to this type of surfaces. The lack of a generalized
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model for other helical surfaces makes their analysis and practical
application impossible. The proposed approach expands the class of
helicoids under consideration and creates the prerequisites for find-
ing new design solutions.

The derived second-order differential equations describe the tra-
jectory of particle sliding on the surface. Depending on the structural
parameters, such a surface can be an open or closed helicoid, as well
as a special case of rotation of a horizontal flat disk. That has made
it possible to define the parameters of particle motion on different
surfaces and compare the results. In particular, the particle sliding
trajectories along closed and open helicoids rotating with angular
velocity w = 10 s7' and w = 20 s7! were constructed. In this case, the
friction coefficient f = 0.3 and the lift angle § = 15° of the outer edge
of the surface were assumed at a radius of R = 0.1 m of the limiting
cylinder. The particle sliding trajectories were constructed within the
surface compartment, as well as under the condition that it is not
limited by the cylinder.

The practical significance of the results is the possibility of
using the model built for designing energy-efficient screw convey-
ors without an external casing. This makes it possible to reduce
the metal content of structures by 15-20% and prevent jamming
during the transportation of fractional materials. The resulting
analytical dependences make it possible to calculate the optimal
screw pitch and shaft radius to ensure a given material movement
trajectory.

Keywords: vertical helicoid, generalized model, sliding trajec-
tory, complex motion, particle motion.
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The object of this study is tumbling equipment in which working
containers execute a complex spatial motion.

Articulated spatial mechanisms are widely used in various
branches of industry, particularly in mechanical engineering,
including mechanisms that contain passive constraints in their
structure. The presence of passive constraints can cause op-
erational problems and negatively affect equipment reliability.
Therefore, an important task is the synthesis of articulated spatial
mechanisms through modification of existing structures in order
to eliminate passive constraints.

This paper reports the synthesis of a statically determined
seven-link articulated spatial mechanism with revolute kinematic
pairs. A technique for eliminating a passive constraint in the
structure of an articulated spatial mechanism has been proposed,
which allows for its static determinacy. As a result, the need to
compensate for inaccuracies in geometric relationships between
the links by means of clearances in the kinematic pairs is elimi-
nated, making it possible to improve operational characteristics
and prolong service life.

The introduction of an auxiliary link into the spatial kinematic
chain creates conditions for effective implementation of tumbling
technological operations by increasing the amplitude of spatial
displacement of the container.

Analytical relationships between the main geometric pa-
rameters of the seven-link spatial mechanism that determine
its operability have been established. The derived mathematical
dependences allow a justified selection of rational geometric pa-
rameters at the design stage and provide a basis for calculating
key geometric characteristics for further engineering application
in industrial practice.

Keywords: articulated spatial mechanism, kinematic pair,
degree of freedom, mixing of bulk materials.
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BU3HAYEHHA OCOBJIMBOCTEM IIOB30BXHbOI HABAHTAYKEHOCTI MOZEPHI30BAHOI HECYYOI
KOHCTPYKIIII HAITIBBATOHA JIJId IEPEBE3EHD JJOBTOMIPHUX BAHTAXKIB (c. 6-12)

A. 0. JIoBchka, Nurlana Karimova

OG6’€KTOM JJOCJIi/IPKEHHA € MTPOLleCH BUHMKHEHHs, CIPUIHATTSA Ta Mepepo3Io/iily HaBaHTa)kKeHb B MO/IePHi30BaHill Hecydiil KOHCTPyKIil
HariBBaroHa. IIpo6siema, 110 BUpIIllyBasach, IOJIATae y MiIBUIIEHH]I e()eKTUBHOCTI ITepeBe3eHb JOBIOMiIPHUX BaHTAXIB 3aJIi3HUYHUM TpaH-
cropToM. Y 3B’sI3Ky i3 I1IM, 3aIIpOIIOHOBAHO MOZIEPHi3allil0 Hecy4oi KOHCTPYKIIil HalliBBaroHa IUIsIXOM JIeMOHTa)Ky TOPIIEBHX CTiH a60 ZiBepeii.
Ile 03BOJIsSIE 3MEHIINUTH IIiipecopeHy Macy Hecy4yoi KOHCTPYKIii HamiBBaroHa 6isibire HXK Ha 1 T, a BiANOBiAHO MiABUIIUTU BaHTAXKOIIiZ-
MOMHICTh Ha IIf0 )X BeJIMYUHY. [IJ1s1 0OI'PYHTYBaHHS 3aIIPOIIOHOBAHOI MOJIepHi3aIllil TpoBeZieHO PO3paxyHOK Ha MII[HICTh HECy40l KOHCTPYKILil
HaIliBBaroHa IIpy pyci y CkIaji noi3zia. BusHadeHHs [M0B3/I0BXKHIX HaBaHTa)KeHb, SAKi [[iI0Th Ha HECY4y KOHCTPYKIIi0 HalliBBaroHa, IIpoBeJieHO
MaTeMaTUYHUM MO/IeJII0OBaHHAM. Po3paxoBaHa BeJITMUMHA IIPUCKOPEHHS BPaXOBaHO IPU JOCIiPKEHH] HAaIIPy>KEHOTO CTaHy HeCy40i KOHCTPYK-
1ii HamiBBaroHa. BcTaHOBJIEHO, 1110 H10ro MiITHICTh JOTPUMYEThCS, aJXke PO3PaXyHKOBI HaIIpyKeHHs Ha 14,5% € HIDKUYUMH 32 AomycTuMi. Ta-
KO)X B paMKax JI0CJIi/KeHHsI IIPOBEZeHO MOAAIbHUI aHasIi3 Hecy4oi KOHCTPYKIii HariBBarona. Pe3ysibTaTy po3paxyHKy ITOKa3asy, o 6e3rexa
PyXy 3 TOYKHU 30py MOZAJIBHOTO aHaJli3y JOTPUMYEThCS.

Oco6IMBICTIO 3aIIPOIIOHOBAHOI MOJIepHi3alil € Te, 10 IPU HEOOXiZHOCTI Hecydya KOHCTPYKILisl HAIiBBaroHa Moxe GyTH IOBEpHEHaA 0
TIOYaTKOBOT'O BapiaHTYy.

Cceporo NpaKTUYHOr0 BUKOPUCTAHHS OTPUMAHUX PEe3YJIbTATiB € TPAHCIIOPTHA raly3b, 30KpeMa 3aJ1i3HUYHUMI TPaHCIOPT.

YMOBOIO NNPAaKTUYHOI'O BUKOPUCTAHHS PE3YJIbTAaTiB € CHUMETPHUYHE 3aBaHTAXKEHHS HECy4Ol KOHCTPYKILil HalliBBaroHa BaHTAXXEM.

IIpoBezeHi ZOCTIPKEHHS CIIPUATUMYTh CTBOPEHHIO PeKOMEeH/IAIlil I0/I0 i BUINeHHS e(eKTUBHOCT] IlepeBe3eHb 0BIOMipPHIX BAHTaXiB
3aJ1i3HUYHUM TPAaHCIIOPTOM.

Kurrouogi ciroBa: 3ay1i3HUYHUI TPAaHCIIOPT, HAITiBBaroH, MOAIEPHI3allis KOHCTPYKIIii, HAIIPy>KeHN! CTaH KOHCTPYKIIii, TepeBe3eHHs 0B~
TOMipHUMX BaHTaXiB.

DOI: 10.15587/1729-4061.2026.353102
BU3HAUYEHHS ITAPAMETPIB HAZIMHOCTI PO3IIPHOI IUTUTHU IOKOBOI JPOBAPKH B 3AJIEXXHOCTI
BII XAPAKTEPUCTHK POBOYOI'O CEPEJOBUIITA TA MATEPIAJIY BUTOTOBJIEHHA (c. 13-25)

1. I. Hazapenko, €. O. Mimyk, B. I. Heunrmopyk, [I. A. Aib6enieHko, 1. I. Ileperinens

OG6’eKTOM JIOCTIHKEHHS € PO3IipHAa IUINTA IIOKOBOI [po6apku. IIlokoBa Apobapka € FOJOBHOIO MALTHHOIO B IPOOHIIBHO — COPTYBAIBbHIH
cxeMi. HeouikyBaHUI1 BUXiZ i3 1afy ofHiel i3 geTaseii ;po6apKy IPUBOJUTH JI0 3yIIMHKY BCiel cxeMu. OfHi€l0 i3 BAYKIMBUX JleTasell po6apKu
€ pO3IIipHa IJINTA, KA 3HAXOJUTLC B CKJIaJIHOMY, 3HAKO3MiHHOMY HaIIPy>KE€HOMY CTaHi.

B po6oTi gocimpkeHi mapameTpy HaIiTHOCTI pO3ITipHOT IUTUTH IIOKOBOI APOGAPKH B ITPOIiecax NoApiOHeHHS [eGHIO, SIKHI € 3aII0BHIOBAYEM
B Ipolieci BUTOTOBJICHHsI GETOHHUX KOHCTDYKIiH. Po3paxyHOK Ha MIIHICTB PO3MipHOI IUIUTH B iCHYIOUHMX MeTOAax 3[iMCHIOETbCS Ha
BUKOPHCTAaHHI eMIipUIHUX (POpMysI. 3aCTOCOBYIOTHCS TaKOK psif, QYHKIIIOHATBPHUX MeToAiB. IIpoTe 6iybImocTi (yHKIIOHATHHUX METOZIB
MIpUTAaMaHHi HeJoMiKY, SKi MOOYAOBaHI Ha CTATMCTUYHUX Ii/IX0/jaX, 0 MOXKEe IPU3BOAUTH O HETOYHOI'O BiZITBOPEHHS KapTHHHU BUXOLY
i3 J1azy esleMeHTiB MaluH. B po6oTi mpo6ieMa BUPIIIYEThCS LIISIXOM BUKOPUCTaHHS KOMGIHOBaHOI MOZEJI, a caMe aJIFOpUTMY JIiHIHOTO
HaKOITMYeHHs TIOIIKO/KeHHs B TOEQHAHHI i3 CKiHYeHHO-eJIeMEHTHOIO MOJEJUTIO 0 SIKOI JIOAAETHCS PO3MOoZia Beitbysuta, mo € Hal6imbII
yHiBepcaJIbHUM MeTO[0OM (PyHKI[iOHAJIBHOTO PO3MOATY [JIs BH3HAuYeHHs TPAaHUUYHUX CTaHIiB feTajeil Ta By3liB MamuH. Take pilieHHs
JI03BOJISIE BU3HAYMTHU IIapaMeTpU HAZiHHOCTI Ta BCTAHOBUTU peaybHy KapTHHY Iporecy. Po3po6iieHa TBepAOTiIbHA MOJENb IIOKOBOI
IpoGapKy Ta po3paxoBaHi HABAaHTAKEHHS, IO MPUKJIAAAIOTECS A0 PO3MipHOI TmMTH. 3 BukopuctaHHsM mpecetiB nCode EN Constant Ta
nCode EN TimeSeries, 1mo B6yznoBaHi g0 npoaykry ncode DesignLife kommanii Hottinger Baldwin Messtechnik GmbH (HimeuunHa) Gyiu
BHU3HA4YeHIi ITapaMeTpH JOBIOBIYHOCTI Ha BiMOBY Ta BTOMHOI MiITHOCTi po3mipHoi rmuTh Apobapku. B mpeceri nCode EN TimeSeries jy1s aHa-
Jizy jaHux 6yB BUKOpucTaHUi i WeibullAnalysis. Pe3yabTaTil JoCifiykeHb MOXKYTb OYyTH BUKOPUCTaHi B JOCITiZPKEHHSIX ITUPOKOro KOJIa
MaIIVH AJIsl BU3HAUeHHs TPAaHUYHUX CTaHiB JieTasieil Ta By3JIiB MaIlINH.

KurrouoBi coBa: 1mokoBa po6apka, po3IipHa IUTUTa, MOJiesIb, PO3MoAia Beiibysuia, mapaMeTpy, BiiMOBa, HaliliHICTb.
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BU3HAYEHHA BIUIUBY A1 30CEPE/PKEHOTO IMIIVJIbCHOTO HABAHTAXKEHHA (VIAPY) HA BAJIKU 3
MACHBHOI, KJIEEHOI TA IEPEXPECHO-KJIEEHOI IEPEBUHM (c. 26-37)

. O. Bitrokos, C. 1. Bituk

OG6’eKTOM ZAOCIiKEHHSI € OaJIKU 3 MAaCHUBHOI, KJI€€HOI Ta IepexpecHO-KJIeE€HOI AepeBHHU IPSIMOKYTHOTO IOMEPeYHOro Iepepisy, 1o
3a3HAIOTh JIii 30cepe/PKeHOro iMITyJIbCHOI0 HaBaHTaXXeHH: (yAapy).

ITpo6eMa, 110 BUpilllyBasacs, Mojsaraja y BU3Ha4eHHi Ta MOpiBHAIBHOMY aHaJIi3i leopMaliiiHuX i [UHAMiUHHX XapaKTepUCTUK 6aJIoK
3 Pi3SHMX THUIIB JlePEBUHU ITPY KOPOTKOYAaCHOMY Y APHOMY BILIMBI.




¥V Xopii eKcriepuMeHTaIbHUX J0CII/PKEHb OTPYMAHO 3aJIeKHOCT] IlepeMillleHb 3 YacoM, I06Y0BaHO OCLIMJIOTPAaMH KOJIMBaHb, BUKOHAHO
CTIeKTPaIbHU aHasIi3, BUSHAYEHO YaCTOTH BibHUX KOMUBAHD (fyrep = 75 HZ, forrep = 73 HZ, ferrep = 67 Hz) i norapudmivsi fexpeMeHTH
3aryxa’HHA (Byrmean = 0.222, Borrmean = 0.100, Berrmean = 0.092) 151 KOOKHOTO THITy 6aIKH. BCTaHOBJIEHO, 10 ITepeXpecHO-KJIeeHa JiepeB’THa
6ayika XapaKTepH3yeThCs HaliMeHIIOo AedopMaliiiHO0 CTiHKiCTIO Ta HAlfHM)KYOIO MIBUJKICTIO 3aTyXaHHsA KoJMBaHb. KieeHa nepeBuHa, y
TIOPiBHAHHI 3 MACUBHOIO, IEMOHCTPY€E MEHIIIe MaKCUMaJIbHe IepeMillieHHs i HIDKIy IIBU/IKICTh 3aTyXaHHs KOJIMBaHb.

OTpuMaHi pe3y/bTaTH MHOSICHIOIOTbCS OCOOJMBOCTSMU BHYTPIlIHBOI CTPYKTYpM MarepiasiB, Opi€HTalli€l0 BOJIOKOH, HAasBHICTIO
KJIeHIOBUX MPOIIApKiB Ta XapaKTepoM MDXKIIApPOBOi B3a€MOZIl, sIKi iCTOTHO BIIJIMBAIOTh HA JKOPCTKICTb, JIeMII(pyBaabHi BJIACTHUBOCTI Ta
po3moAin eHeprii yaapy.

BigMiHHOIO PHCOI0 OTPMMAaHUX PE3y/IbTaTiB € eKCIIepMMEHTaJIbHO MiATBep/)KeHe MOPiBHAHHA AMHAMIYHOIO BiryKy 6ajoK 3 pi3HHX
MaTepiasiiB Ha OCHOBI /IepeBMHHU B OfIHAKOBUX YMOBAaX HaBAHTA)XEHHS, IO J03BOJIMJIO OOI'PYHTOBAHO OLIHUTH iXHIO e(heKTUBHICTh IpH il
iMITy/IbCHUX BILIMBIB i BUPIIIMTH ITOCTaBJIeHy JOC/IJHULIBKY IIPOG/IeMy.

PesysibTaTH AOCJIiKEHHS MOXKYTh OyTH BUKOPUCTaHi IIPY IIPOEKTYBAaHH] IepeB’THUX HECYUHX eJIeMeHTiB Oy/iBesb i CIOpyZ, 110 3a3HaI0Th
JUHAMIYHUX a60 yjapHUX HaBaHTA)XeHb, a TAKOXK IS YTOUHEHHS PO3PaxXyHKOBUX MojeJieil, BU3HaYeHHs KoeillieHTiB AMHAMiYHOCTI Ta
OIiHKU e(eKTHUBHOCTI 3aCTOCYBaHHS MaCHBHOI, KJIEEHOI Ta IlepeXpecHO-KIe€HOI IepeBUHHU.

KurrouoBi coBa: fiepeB’siHi 6asIKy, BIaCHI KOJTMBaHHSA, A€KPEMEHT 3aTyXaHHs, yAapHUI BIUIUB, AMHAMIYHE HaBaHTa)KEHHS.
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OCOBJIMBOCTI ®OPMYBAHHSA TA IIAPAMETPU3AILIIL CUCTEMUY TPIIIUH BATATOCTAZIIMHOT'O
T1APOPO3PUBY B YIIZIbHEHHUX KOJIEKTOPAX 3A PI3SHUX IIIJAXO/AIB MOAEJTIOBAHHA (c. 38-48)

0. A. JIykiHn, O. P. Koaapar

O6’eKTOM [IOCJIi/PKEHHSI € CHUCTeMa LITyYHO CTBOPEHUX TPILIMH IIifi 4ac IIpoBefleHHsl 6araTocTafiiiHOTO TIi[popo3pUBYy ILIAcCTa Y
HU3bKOIIPOHUKHUX Ta30HACHYEHHUX KOoJIeKTOpax. Bupimyerscsi mpobGsema mapameTpusaliii 06’eKTy AOCIifPKEHHS IPU OOMeXXeHii
BXifiHil1 reoMexaHiuHill iHdopManii. OTpUMaHO pe3yJbTaTU MOJEIIOBAHHS TPIllWH, IX reoMeTPUYHMUX Ta (iIbTpaliifHUX MapaMeTpis,
BUKOPHCTOBYIOUM aHAJITUUHI Ta fBHi YMCJIOBI MeToAu. IHTeprperaljisi OTPUMaHMX pe3y/IbTaTiB MOKa3ajia OOMEXEHICTh aHaJTiTUYHUX
METOJiB IIPH BPaxyBaHHi reoMeXaHiYHUX BJIACTHUBOCTEI IOpiA, a caMe IX KOJIEKTOPCBbKi Ta reoMeXaHiuHi HEOJHODPiZHOCTI Ta Au3aliHy
CTUMYJIALIT. K pe3ynbTaT — 3HauHO BUIIJA HeBU3HAYEHICTh IIPU IIPOrHO3YBaHHI BUA06YTKY, TOMY 1110 TPilllMHU IIpeJCTaBJ/IeH] ycepeJHeHUMU
3HAYEeHHSIMU KJIIOUOBHX IHapamerpiB (L = 120-330 M , w = 2.4-7.8 MM) Ul BU3HAUeHHs IIPOAYKTUBHOCTI CBEPIJIOBUH. SIBHUMII MeTOf,
IIPOIEMOHCTPYBAaB BUILY I'HYYKICTh Ta aJalTUBHICTb y 3aJIEXKHOCTI BiJj HasABHOCTI BXifiHUX AaHUX. OTpUMaHi ycepelHEHi pe3yJbTaTuh
TTOKa3aJIi CXOXICTh KIr04oBUX mapaMeTpiB (L = 199-339 M, w = 7-10 MM , Cf = 774-1098 M/[*M), 110 MiATBEPPKYE BaligHICT 060X METO-
niB. IIpoTe MOXJIMBICTB I€TaJIbHOTO OMUCY KIIOUOBUX IIapaMeTpiB TPIilIMH B SBHOMY METOZA] IIPeCTaBJIeHH, 30KpeMa 3D-reomeTpii, 3MiHU
TOBIMHHU (W = 3-11 MM) Ta pO3IOALIY TponaHTy 1o o Tpiuunu (Cp = 75%), poOUTSk Lieii MeTo/| Gi/IbLI ITPiOPUTETHUM JIJIs TPOBEJIEHHS
JIOCJTi/DKEHb.

BukopucTaHHs SIBHOTO METOy, Ha BiMiHHY Bi/i aHAJIITUYHOrO, ZO3BOJISE BU3HAYUTH aCUMETPHUYHICTh (DJIaHTIB TPIlIMHM BiTHOCHO
HANPsIMKY MiHIMaJIbHOrO TOPM30HTAJILHOTO HANPY)KEHHs, 3MiHy TOBLIMHU Ta IIPOBIJHOCTI B3[0BX TPIllIMHU, PO3IIOALI Ta KOHILEHTPAILIiI0
nponaHTy. lle Bce IPU3BOAUTH A0 3BYXKCHHS II0JI1 HEBU3HAYEHOCTEH IIPU IOAAIBIIOMY ITPOTHO3YBaHHI BHJOOYTKY i3 TOPHM3OHTAJIBHUX
CBEP/JIOBUH i3 6GaraTrocTaZliilHUM TipOPO3PUBOB Iifl Yac PO3POOKM YIIITbHEHHUX KOJIEKTOPiB, 1[0 € MPAaKTUYHOIO 33Jadyer0 IO ajlbIIoro
BUKOPHCTaHHS OTPUMAHUX PE3YJIBTATIiB.

KUrro4oBi cyioBa: siBHe MOZIEJTIOBAHHSI, HU3bKO MTPOHUKHI KoeKTOpH, 6araToctafiiauii [PII (rifpopo3puB miacTa), TIHbOBHIA e(DeKT.
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PO3POBKA TUCKPETHO-KOHTHUHYAJIBHOI MATEMATUYHOI MOJEJII VIAPHOI'O ITIPUCTPOIO 3
TICTEPE3VICHUM JJEMII®EPOM (c. 49-60)

B. M. Cixigenko, O. M. Cirigenko, O. B. 3amapaeBa, B. O. TkaueHnko, O. B. BajiaHrok

OG6’eKTOM JIOCTIi/KEHHS € TIPOIleC B3aEMO/IT iHCTPyMEHTY yAApHOTO IIPUCTPOIO 3 eJIeMeHTaMU KOpITyCy IpU iMIy/IbCHil peaxiiii 3 GOKy
06POGJIIOBAJIBHOTO Cepe/IOBHUINA ITPY HASTBHOCT] ricTepe3rCcHOro ieMIidepy MeXaHiYHMX KOJIMBaHb. BupilryBaiacek Ipo6eMa CTBOPEHHs MaTe-
MaTHYHOI MOJieJIi 3 ricTepe3rcHUM JieMIpipyBaHHAM KOJIMBaHb eJIEMEHTIB ylapHOro MPUCTPor0. B MaTemaTnuHiil Mozesti iHCTpyMeHT npef-
CTaBJICHUI CTep)KHEM 3MiHHOTO ITepepisy, a KOPITyCHi AieTasli rijpoMoJIoTa — JUCKPETHUM eJIEMEHTOM i3 3Be/IeHOI0 Macoro. [yt iemndipyBaH-
Hsl KOJITMBaHb BUKOPUCTOBYETBCSI PE0JIOTiYHA MOJIeJIb IiCTEPE3UCHOr0 TUITY. YiapHa B3a€EMO/Iisl €JIEMEHTIB ITPUCTPOI0 MOAIETIOEThCS HAsSBHICTIO
YKOPCTKUX Ta JUCUIIATUBHUX 3B>$I3KiB. PyX eJIeMeHTIB yZJapHOTO IIPHCTPOIO OIMMCYETHCS CUCTEMOIO HEeNMIHIMHUX AudepeHIiaJbHUX PiBHAHb.
TloefHaHHS MOjiesIeil AVICKPETHOTO Ta KOHTHHYaJIBHOTO THIIB 03BOJIMJIO BUPIIINTHU IIPOGIEMy CHUHTe3y MaTeMaTUYHol Mogesti. IIopiBHIHHS
JUIS1 AUCKPETHO-KOHTHHYAIbHOI MOZIesi Ta JUCKPEeTHOI MoJiesTi ricTepe3uCHUX KPUBUX OOIPYHTYBYE X KOPEKTHIiCTh. 3aIIpOIIOHOBaHA MOJe/Ib
JI03BOJISIE OLIIHUTH 3aTPaTy eHeprii Ha JeMIIQipyBaHH: Ta pO3IIOALT HAIPY>XeHb 110 JOBXKUHI iHcTpymMeHTy. IIpu 3MiHi cuH Bifzadi B Aiamaso-
Hi 50-500 xH 3a yac 1ms BTpaTu eHeprii cranoBuIH A0 500 /I, a Harpy>XeHHs B KOHYCHil yacTuHi iHCcTpyMeHTy 710 560 MITa. /I BupimeHHs
TI0YaTKOBO-KpaitoBoi 3a/1a4i 3aCTOCOBYEThCSI IHMCJIOBHI METOJ, 1[0 BIJIIOYA€ METOJ CKiHIYeHHUX Pi3HULb Ta cxeMy Eisiepa 3 siHeapu3ali€io.
ITapameTpu YKMCI0BOrO METOY BU3HAYAJIUCh 3 I0IIOMOIOI0 IUCKPETHOI IBoMacoBoi Mozei. Kpok no gosxuHi cranoBuTs 0.005-0.01 Bifg #o-
SKMHU {HCTPYMEHTY, KpoK 110 yacy 0.001-0.05 ms. Moziesib MOXXe BUKOPHUCTOBYBAaTHUCh ITPU ITPOEKTYBaHHI MPUCTPOIB pO3pOOKHU IipChKUX MOPif]
Ta yIAPHUX CUCTEM /IS MiIBUIIEHHSI BUAOOYTKY BYIJIEBOJiB B HA(TOBH00YBHIl IIPOMUCIOBOCT.

KorrouoBi cioBa: yfapHUil IpUCTPiii, iMITyZIbCHMIA TIpoLiec, peosioTidyHa Mo/iesIb, €HepreTuyHa eeKTUBHICTb, cxeMa Eiinepa 3 yinea-
pusarieto.
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PO3POBKA V3ATAJIbHEHOT MATEMATHUYHOI MOJIEII KOB3AHHA YACTUHKHU I1O ITIOBEPXHI
OBEPTOBOI'0O BEPTUKAJIbHOT'O ITPIMOTO T'EJIIKOI/IA (c. 61-69)

T. M. Bouina, C. ®. IImnumaka, I. JI. Poroscekuii, M. B. Kajenuk, B. O. Iltockuii, H. M. Aymnesa, O. B. Illoman, B. M. Ba06ka,
O. B. Tanenko, JI. B. Kop>x-YceHKO

OG6’€KTOM JIOCTiZPKEHHS € CKJIQ[HUN PyX YaCTUHKH 110 TIOBEPXHi BEPTHKAJIBHOTO IIPSIMOTO I'eJIiK0i/ia, SKUIT 00epTaeThCsl HAaBKOJIO BJIACHOI
oci. Y TBUHTOBUX KOHBEEpAX 3aCTOCOBYIOThCS 3aKPHUTi IesiKOIU K 3arajJbHOBiZIoMi TexHiyHi rBMHTOBI moBepxHi. IIpo6seMa mosdrae He
B HEJJOTiKaX BUKOPHMCTAHHS KJIACHYHHUX 3aKPUTHUX TeJIKOifliB, a B OOMEXEHOCTi iCHYIOUMX MaTeMaTWYHUX MOAeIel PyXy YacTUHKH, SIKi
(pakTUUHO 3BOAATH iH)KEHepHi AOCJIiPKEHHs JIMILe J0 LbOro TUILy IIOBEPXOHb. BificyTHicTh y3arasibHeHOI Mofesi [ iHIIMX I'BUHTOBUX
TIOBEPXOHb YHEMOKJIMBIIIOE iX aHAJI3 i MpaKTUYHE 3aCTOCYBaHHS. 3aIIpOIIOHOBAHMI IiAXiJ PO3MIMPIOE KJIaC PO3IVIAYBAHUX TeJIiKOIiB i
CTBOPIOE IIePelyMOBU /1JIsI ITOLUIYKY HOBUX KOHCTPYKTUBHUX DillleHb.

OTtpumaHi AudepeHIiaabHi PiBHAHHA JPyroro MopsjKy ONKCYIOTh TPAEKTOPiF0 KOB3aHHs YaCTMHKMU II0 TOBepXHi. B 3asexxHOCTi Bif
KOHCTPYKTHBHUX ITapaMeTPiB TaKOI0 ITOBEPXHEI0 MOXKe OyTH BiJKPUTHI ab0 3aKPUTHUI TesiKoiJ, a TAaK0XX YaCTKOBUI BHIAQJOK 00EPTaHHS
TOPU30HTAJIBHOIO IUIOCKOTO AuCKa. Ile J03BOJIMJIO OTpUMATH IapaMeTPU PyXy YAaCTUHKH I10 Pi3HUX IIOBEPXHSX Ta IOPIBHATU OZEpIXKaHi
pesysbTaTi. 30KpeMa, TOOYZOBAaHO TPAE€KTOpil KOB3aHHS YAaCTWUHKU I10 3aKPUTOMY i BiIKPUTOMY TesiKOifax, siki 06epTaroThCsl i3 KyTOBOIO
mBHUAKICTIO @ = 10 ¢! i w = 20 ¢!, IIpu npomy 6ys10 npuiiHsTO Koeditient Teptst f = 0,3 i KyT mifiiomMy 8 = 15° 30BHIIIHBOI KPalKK TOBEPXHI
pu pagiyci R = 0,1 M 06Me)xyBaIbHOTO IUTiHApa. TpaekTopii KOB3aHHS YaCTUHKH ITOOY/[0BAaHO B MeKaX BifICiKy IIOBEpXHi, a TAKOXK 32 YMOBH,
1110 BOHA He 00Me)XeHa Ui HAPOM.

ITpakTUYHa 3HAYYLiCTh PE3y/IbTATiB MOJIATAE Y MOYKJIMBOCTI BAKOPUCTaHHSA PO3po6JIeHOI MOJieIi /i TPOEKTyBaHH:A eHeproe(eKTUBHUX
TBUHTOBHUX KOHBEEPiB €3 30BHIIIHBOr0 KOXKyxa. Lle 7103BojIsie 3MEHIINTH MEeTAaJT0EMHICTh KOHCTPYKIIifi Ha 15-20% Ta 3aro6irTi 3aKJIHNHIO-
BaHHIO ITPY TPAHCIIOPTyBaHHi (pakuiiiHNX MaTepiasiB. OTpUMaHi aHaJIITUYHI 3aJI1€XKHOCT] J03BOJIIIOTh PO3PAaXOBYBAaTH ONTUMAJIBHUI KPOK
TBUHTA Ta pafiiyc Basia /sl 3a0e3neueHHs 33/JaHO0l TPAaeKTOPil pyxy MaTepiaiy.

K1r040Bi cj10Ba: BepTUKAJIBHUM reJliKkoi], y3aralbHeHa MOJeJIb, TPAEKTOPisl KOB3aHHs, CKJIaJHUM PyX, PyX YACTUHKU.
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PO3POBKA KOHCTPYKIIIT TAJITYBAJIbHOI MAIITMHU (3MIIITYBAYA) 3 BUKOPUCTAHHAM CTATHUYHO
BHU3HAYEHOTO ITPOCTOPOBOI'O MEXAHI3MY TA BUSHAYEHHAM PAIIIOHAJIbHUX TEOMETPTYHHX
IIAPAMETPIB (c. 70-80)

M. I. 3amro60Bcbkuii, O. 0. Bongauk, M. M. Py6anka, C. O. Komres, I. B. Komress, C. A. ITonoBiueHKo

OG’€eKT AOCTiPKEHHS — FaITyBaJIbHE 00TaHAHHS, Y AKOMY Po60Ui EMHOCTI 3AiMICHIOIOTD CKJIaJHUIT IIPOCTOPOBHI PyX.

YV pi3HUX rajy3sx IIPOMHCIOBOCTI Ta, 30KpeMa, MaIIMHOOYAyBaHHI ITMPOKO 3aCTOCOBYIOTh MIAPHIPHI TPOCTOPOBI MeXaHi3MH, B TOMY 4YHC-
JTi, 3 HAasSIBHICTIO TACUBHUX 3B’SI3KiB Y IX CTPYKTYypi. [TacuBHi 3B’SI3KU 34aTHI BUKJIMKATH Psifi €KCILTyaTal[ililHUX Ipo6sieM, HETaTUBHO BIUIMHYTU
Ha HagiiHicTh o61agHaHHs. HeoOXiJHIM Ta BaYXIMBUM KPOKOM € CHHTe3 IIAPHIPHUX IIPOCTOPOBUX MEXaHi3MIB, 1[0 3aKJIIOYAETHCS Y 3MiHi
CTPYKTYPH BXKe iCHYIOUHX, 3 METOIO IO/aJIbIIOI JIiKBiflallil HAABHUX MACUBHUX 3B sI3KiB.

Po3mIsA/1a€THCSA CUHTE3 CTATUYHO BU3HAUYEHOT'0 CEMIJIAHKOBOTO IIAPHIPHOTO ITPOCTOPOBOT0 MEXaHi3My 3 06epTaJTbHIMH KiHEMaTUIHUMH
rapamH. 3arporoHOBaHO OAUH i3 MOMUIMBUX CIIOCOGiB JIiKBilallii ITACMBHOIO 3B’SI3KY y CTPYKTYpi HIapHIPHOTO IIPOCTOPOBOTO MEXaHi3My, 1[0
3a6e31edye Horo CTaTUYHY BU3HAUEHICTh. Y pe3y/IbTaTi yCyHeHHsI TaCUBHOTO 3B’sI3Ky BUKJIIOUAETHCSI HEOOXiAHICTh KOMIIeHcallii HeTOYHOCTi
reoMeTPUYHUX CIiBBiJHOLIEHb MK JJAHKAMU 33 PaxXyHOK 3a30piB y KiHeMaTU4YHUX M1apax, 110 J03BOJIA€ MiBUIIUTY eKCIUTyaTalliiiHi Bi1acTu-
BOCTi MallIMHU Ta Ti JOBrOBiUHICTb.

3acTocyBaHHs y JIaHI[I03i IIPOCTOPOBOTO MEXaHi3My JOIIOMDKHOI JIAHKM CTBOPIOE YMOBU Il YCHIIIHOTO BUKOPUCTAaHHS MAIIWHU JJIS
peastizanii rajTyBaJbHUX TEXHOJOTIUHUX OIepalliil 32 paXyHOK 361/IbIIEHHs] aMILTITYAX IIPOCTOPOBOTO IepeMillleHHs EMHOCTI.

AHaJIITUYHO BCTAHOBJIEHO B3a€EMO3B’SI3KU MK OCHOBHHUMU T€OMETPUYHUMU TapaMeTpaMi CeMHJIAHKOBOTO IIPOCTOPOBOTO MeXaHi3My,
sIKi BU3HAYAI0Th YMOBHU HOro0 Tpare3aTHocTi. OTpuMaHi MaTeMaTHYHi 3aJIe)KHOCT] J03BOJISIIOTh 3/ifICHIOBATH OGI'PYHTOBaHMI BUGIp pario-
HaJILHUX P€OMETPUYHUX IIapaMeTPiB MAlIMHU Ha CTaJil IPOEKTYBaHHS, JAIOTh MOXJIMBICTL PO3PaXOBYBaTU OCHOBHI P€OMETPUYHI ITapaMeTpy
MAIIWHY, SKi B TOAATBIIOMY MOXYTb GyTH YCITIIITHO BUKOPHCTAHI iH)KeHepaMy Ha CTafii MpOeKTyBaHHS JaHOTO 00IafHAHHS.

KirrouoBgi cioBa: mapHipHHAI TPOCTOPOBUIA MeXaHi3M, KiHeMaTU4YHa Mapa, CTYIiHb Bi/IbHOCTI, 3MilllyBaHHS CUITKAX PEUYOBHH.



