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This paper reports a method that numerically models the
deformation and accumulation of hidden damage in structural ele-
ments that are in an inhomogeneous thermal field and are exposed
to radiation. Materials considered are those exhibiting orthotropy
(transversal isotropy) of long-term properties. The problem is stated
as an boundary — initial value one. To solve it, the finite element
method and the initial-difference method of time integration are
used. To simulate the anisotropy of the process of accumulation of
hidden damage, a damage tensor is applied. The development of
irradiation swelling strains is described using the equation for a
limited temperature range and a specific fluence value. The results
of numerical modeling of creep and damage in plates in tension with
circular notches, which are in an inhomogeneous temperature field,
are considered. The material of the plates is a titanium alloy VT1-0.
It was found that the effect of irradiation significantly, up to 6-7 %,
increases the level of deformation in the plate. Radiation signifi-
cantly, by almost 4 times, reduces the time until the completion of
the hidden fracture of the plates. It was found that orthotropy of
radiation swelling properties leads to redistribution of areas with
significant strains and damage values. It has been established that
the effect of irradiation swelling also qualitatively changes the nature
of the distribution of maximum damage in the plate, which extends
to a fairly large area. Such results are due to the additional effect of
irradiation swelling strains on the rate of general irreversible defor-
mation and redistribution of stresses.

Keywords: creep, irradiation swelling, modeling, orthotropic
material, damage tensor, titanium alloy.
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In this investigation, a kenaf/PLA composite specimen was
subjected to the fatigue load, and the results were analyzed nu-
merically. Some of the most significant fatigue tool aspects that
were looked into were life expectancy, damage, alternative stress,
and biaxiality indication. The static structural tool was utilized
in order to predict the numerical analysis, and the calculations
were performed with the GoodMan theory of fatigue. The load-
ing was completely reversed so that it was equal to 30 kN. When
it was discovered that the system could continue to function
even after 1e6 cycles had been completed. After applying the
alternative load of 30 kN, the biaxiality indication was found to
be 0.425, with a minimum value of 0.9. It has been determined
how much damage has occurred. The minimum amount of cycles
necessary to reach the maximum damage potential is 1000, while
the maximum amount of cycles necessary to reach the maximum
damage potential is 1.7662-106. It has been established that there
is another stress that is comparable to this one. Based on the find-
ings of the investigation, it was determined that the fillet regions
of the specimen were subjected to a maximum alternative stress of
716.4 MPa. The alternative stress cannot drop below 31.276 MPa
under any circumstances. It has been determined that 108cycles
have been spent living in total by the calculation. It has been found
out that there is not going to be any damage regardless of the
number of cycles that pass due to the fact that that number is 1.
It was found that the alternative stress could reach a maximum
value of 716.4 MPa, so that was the value that was used for the
alternative stress.

Keywords: static structural, FEM, Fatigue analysis, kenaf/PLA
composite, ASTM D7791.
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Using an asymptotic integration method, this paper investi-
gates the axisymmetric problem of elasticity theory for an inhomo-
geneous transversal-isotropic truncated cone of small thickness. It
is believed that the moduli of elasticity are arbitrary continuous
functions of the cone opening angle. It is assumed that the lateral
part of the cone is free of stresses, and arbitrary boundary condi-
tions are set at the ends of the cone, leaving it in equilibrium.
Homogeneous solutions have been constructed, that is, all solu-
tions to equilibrium equations that satisfy the condition of absence
of stresses on the lateral surfaces of the cone. Three groups of
solutions were derived: a penetrating solution, solutions such as
a simple edge effect, as well as the boundary layer solutions. An
analysis of the stressed-strained state was carried out. It is shown
that the penetrating solution and solutions having the character of
a boundary effect determine the internal stressed-strained state of
the cone. Solutions having the character of a boundary layer are
localized at the ends of the cone and its first terms are equivalent to
the edge effect of the Saint-Venant inhomogeneous plate.

A particular type of inhomogeneous transversal-isotropic cone
of small thickness with the degeneration of its median surface into

a plane has been studied. It is shown that this case of degeneration
is special, and the solutions consist of a penetrating solution and a
solution of the nature of the boundary layer.

Asymptotic formulas have been derived that make it possible
to calculate the stressed-strained state of an inhomogeneous trans-
versal-isotropic cone of small thickness. On the basis of the obtained
solutions, it is possible to build a new refined applied theory and
determine the applicability of existing applied theories for conical
shells. New classes of solutions have been identified that no applied
theory can describe.

Keywords: inhomogeneous transversal-isotropic truncated
cone, homogeneous solutions, opening angle, median surface, bound-
ary layer.
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In this research Carbon-Fiber with AL,O3; Nanoparticles
Composite Structure of the Prosthesis foot has been examined
and analysed numerically explain the fatigue behaviour of the
prosthesis. Nanoparticles made of AL,O3 were incorporated into
the production process of the composite structure of the prosthe-
sis foot in the appropriate manner. The life forecast, the damage
indicator, and the Biaxiliray indexation were the three primary
considerations that went into the process of studying the compos-
ite construction of the prosthesis foot. The life prediction was the
most important factor. Experiments on the phenomena of fatigue
have been carried out with the stress being entirely reversed as
the variable in order to ensure that the findings are in keeping
with the theory that was proposed by GoodMan. In order to de-
velop an estimate for these characteristics, the dynamic load that
was applied, which was 1000 N, was utilised. It used the dynamic
load that was applied in order to produce an estimate for these
characteristics so that we could better understand them. The
results of the computational research showed that the life predic-
tion could be increased to 105 cycles by applying a primary force
of 1000 N. This was shown by the findings of the studyThis was
demonstrated by the findings. While the same load application
was being carried out, the Biaxiliray indexation attained a value
of 0.99. In addition to the research that was done on the damage
indicator, the numerical findings demonstrated that the damage
can be seen after the initial 1000 cycles of stress have been ap-
plied. This was demonstrated both by the research that was done
on the damage indicator as well as by the numerical findings.

Keywords: fatigue behavior, dynamic load, prosthesis foot, nu-
merical analysis, life prediction.
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The results of a study of dynamic and traction-energy indica-
tors of an all-wheel drive wheeled traction-transport machine are
presented. A diagram of a dynamic transmission model for an all-
wheel drive wheeled traction and transport machine and a system
of equations for the transmission dynamics in the Cauchy form have
been compiled. This made it possible to determine the dependences
of the angular speeds of rotation of the transmission elements of
the traction-transport machine, the dependences of the torques and
the dependences of the contacting traction forces on the wheels on
time. The method allows to determine the optimal transmission
parameters, differential designs and gear ratios to improve the trac-
tion and coupling and fuel-economic performance of the machine.
It has been established that the angular speeds of rotation of the
front wheels of the traction-transport machine 1.29 rad/s, 1.27 rad/s
are higher than the angular speeds of rotation of the rear wheels
1.24 rad/s, 1.25 rad /s, which leads to the appearance of a kinematic
discrepancies and additional energy losses. The torques of the front

drive wheels are 6972 Nm, the rear drive wheels are 4622 Nm. The
contacting traction forces on the front wheels of the machine are
5478 N after the end of the acceleration of the machine, on the rear
wheels — 3473 N. Experimental studies were carried out on the ex-
ample of an all-wheel drive wheeled tractor with an articulated frame
to validate the method for assessing the dynamics of the traction-
transport transmission. The difference between the values of the
angular speeds of rotation of the wheels and the tangential traction
forces on the wheels, determined theoretically and obtained during
experimental studies, is 2 %. The developed method for assessing the
transmission dynamics of an all-wheel drive traction and transport
machine should be considered valid. The method proposed in the
paper can be used to assess the dynamics of wheeled machines.
Keywords: angular velocity of rotation, torque, tangential trac-
tion force, all-wheel drive wheeled traction and transport machine.
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The object of this study is the processes of emergence, percep-
tion, and redistribution of loads in the supporting structure of a
1CC size container with end walls made of sandwich panels.

To reduce the longitudinal load of the container under opera-
tional modes, the introduction of sandwich panels into its design is
proposed. This solution is implemented on the example of its end
walls as the most loaded component of the body in operation.

The thickness of the sandwich panel sheet was determined,
provided that the strength in operation is ensured. Mathematical
modeling of dynamic load of a container with end walls made of
sandwich panels placed on a platform car during shunting co-
impact was carried out. It was established that taking into account
the proposed improvement makes it possible to reduce the dynamic
loads that the container perceives by 10 % compared to the typical
structure. The results were confirmed by computer simulation of
the dynamic load of the container. The models formed within the
framework of the study were verified according to the F-criterion.

The results of calculations for the strength of the container
showed that the stresses in its structure are 15 % lower than those
in the typical one.

A feature of the findings is that the proposed improvement of
the container helps improve its strength in operation by reducing
the loads acting on it.

The scope of practical use of the results is the engineering
industry, namely, railroad transport. At the same time, the condi-
tions for the practical application of the research results are the
introduction of energy-absorbing material as a component of the
sandwich panel.

This study will contribute to devising recommendations for
designing modern structures of vehicles of a modular type and for
improving the efficiency of the transport industry.

Keywords: ISO container, sandwich panel, dynamic container
load, container strength, container transportation.
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The object of this study is the process of determining the dy-
namic indicators of the pneumatic spring, which is used as the main
element of the second stage of spring suspension in the high-speed
rolling stock of the railroad, based on the influence of the geometric
parameters of the connecting pipeline.

It has been established that the dynamic indicators of rolling
stock mainly depend on the operation of the pneumatic spring, the
characteristics of which are largely determined by the geometric
parameters of the connecting element between the pneumatic
spring and the additional tank.

A mathematical model of oscillations of a dual-mass system has
been constructed, the elements of which are connected through a
pneumatic spring suspension system. The operation of the pneu-
matic system is described using the Boyle—Mariotte equations,
the state of the ideal gas, the energy for the flow in the connecting
pipeline, and the law of conservation of energy.

Theoretical studies into the influence of the diameter and
length of the connecting element of the pneumatic spring suspen-
sion system on energy loss and damping coefficient for the cycle of
its operation and the rigidity of the pneumatic spring have been
carried out.

It was established that the dependence of the stiffness of the
pneumatic spring, while changing the value of the diameter of the
connecting element from 6 mm to 30 mm, is nonlinear.

In the process of compression, the rigidity of the pneumatic
spring changes with the length of the connecting element of 1 m
from 927 kN /m, static rigidity, to 497 kN/m, dynamic rigidity.

The dependences of energy loss and damping coefficient for the
operation cycle of the pneumatic spring suspension system based on
the hysteresis loop have been constructed.

It was found that the difference between the damping coeffi-
cient in the process of compression and expansion of the pneumatic
spring is no more than 4 %.

It was established that the design of high-speed rolling stock is
impossible without high-quality modeling of the process of opera-
tion of the pneumatic spring suspension system.

Keywords: rolling stock of railroads, pneumatic spring, con-
necting pipeline, dynamic characteristics of pneumatic springs.
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BU3HAYEHHS BILUIUBY PAJIAIITHOTO PO3IIYXAHHS HA IIOB3YYICTh TA IIOMIKO/IKYBAHICTD
EJIEMEHTIB 3 OPTOTPOITHMU BJIACTBOCTAMMU MATEPIAJY (c. 6-13)

1. B. BpecaaBcokuii, B. O. Meteabos, O. A. TarapinoBa

CTaTTio NPUCBSIYEHO BUKIAEHHIO METO/LY YMCETBbHOTO MO/IETIOBAHHS /lechOPMYBAHHS Ta HAKOTIMYEHHS IIPUXOBAHOT MOIMIKO/KYBaHOCTI
Y KOHCTPYKTUBHUX eJIeMEHTAX, 10 3HAXO/SATHCS Y HEPIBHOMIDHOMY TETJIOBOMY TIOJIi Ta Mi/IaHi BIVIUBY paialliiHoro ompominioBanis. Pos-
[JISLIAI0TBCS. MaTepiasiu, 1110 BUSIBJISIIOTh OPTOTPOIIi0 (TPaHCBEPCATIbHY i30TPOIIiI0) JOBFOTPUBAJIKX BJIacTUBOCTEl. 3a/auy chopMyIbOBaHO
SIK TTOYATKOBO-KpaiioBy. {151 po3B’sI3aHHsT BHKOPUCTOBYIOTHCS METOJ] CKIHUEHHUX €JIeMEHTIB, TT0YaTKOBO-PI3HNUIIEBUIT METO/ iIHTETPYBaHHS
3a yacoMm. /lurg MoziesIoBaHHS aHI30TPOIIii 1Tpoliecy HAaKOIMMYEHHs IPUXOBAHOI HOMIKO/KYBAHOCTI BUKOPUCTAHO TEH30P MOLIKO/KYBAHOC-
Ti. Onmc posBuTKy nedopMariil pasiariiiHOro po3myxaHHs IPOBEIEHO 3 BUKOPUCTAHHSIM PiBHSIHHS /711 0OMEXKEHOTO TeMIIEPaTypHOro
iHTepBaJIy Ta KOHKPETHOTO 3HaueHHs (uroeHcy. Po3rissHyTo pesy/braT 4nCesbHOTO MOJIEJIIOBAHHS MOB3YYOCTi Ta MOMIKOXKYBAHOCTI y
PO3TATHYTUX IIJIACTUHAX 3 KOJIOBUMU HAJ[Pi3aMu, sIKi 3HAXO/SATbCA Y HEPIBHOMIPHOMY TeMIlepaTypHOMY I10Ji. Marepias 1miacTuH — TUTa-
HoBwii crraB BT1-0. Beranosireno, 1o BIJIMB pafiaiifHoro OpOMiHIOBAHHS ICTOTHO, 110 6—7 %, 36i1bImye piBeHb AedopMaltiil y mracTiHi.
Papiariiite onpoMiHIOBaHHS iCTOTHO, TPAKTUYHO B 4 Pa3u, CKOPOUYE Yac /[0 3aBEPIICHHS TPUXOBAHOTO PYHHYBAHHS MJIACTHH. BusiBieno,
1110 OPTOTPOIIisST BJIACTUBOCTEH paiailiiHOTO PO3MyXaHHs TPU3BOANTH 10 MPEPEPo3noIiay obaacteil 3 ictoTHuMu gehopMarisiMu Ta Haby-
THMU MONIKOJPKeHHAMI. BeTaHoBIIeHO, 110 BIUIMB PajiialliiftHOro PO3ITyXaHHs TaKOX SKICHO 3MiHIOE XapaKTep PO3MOIIEeHHS MaKCHMaIbHOI
HONIKO/PKYBAHOCTI B IJIACTUHI, SIKa PO3MOBCIOFKYETHCSI HA TOCUTh BEJIUKY 00sacTh. Taki pe3ynbrati 00yMOBJIEHO TOMATKOBUM BILTHBOM
nedopMmalliii pagialliiHoTo po3MyXaHHs Ha MMBUIKICTh 3aralbHOl He3BOPOTHOI epopMariii Ta mepeposmnoIia HapysKeHb.

KiiouoBi cinoBa: 1moB3yuicTb, pajialfiiine po3nyxanHs, MOJIEJIIOBAHHS, OPTOTPONHUIT MaTepial, TEH30P MOMKOIKYBAHOCTI, THTAHO-
BUII CILTTIaB.

DOI: 10.15587/1729-4061.2023.273974 .
BU3HAYEHHA BTOMH KOMIIO3UTHOI CTPYKTYPHU KENAF/PLA 3A OIIOMOTI'OI0 BTOMHOTO
3PA3KA (ASTM D7791): OBUUCJIIOBAJIBHUM AHAJII3 (c. 14-20)

MuthannaA. N. Abbu, DuaaTalibHashim, Hasan M. A. Albegmprli, Mustafa Ridha Mezaal

VY upomy gocikenHi 3pazok kommosuty kenaf/PLA minzaBaBcsi BTOMHOMY HaBaHTAKEHHIO, a PE3YJIBTATU AHAI3YBAJIUCS YHCEIbHO.
Jlesiki 3 HANOIIBII BAKIMBUX ACIIEKTIB IHCTPYMEHTY /T BUMIPIOBAHHS BTOMH, IKi PO3TJIsAAIKCs, Oy/n OdiKyBaHa TPUBAMICTD KUTTS, MO-
IITKO/PKEHHS, aTbTePHATHBHE HABAHTAKEHHS Ta iHAWKAIig ABOBicHOCTI. CTaTHYHMIT CTPYKTYPHUN iHCTPYMEHT BUKOPUCTOBYBABCS JIJIST TIPO-
THO3YBAHHSI YKMCJIOBOTO AaHAIZY, a PO3PAXYHKHU [TPOBOIMIIMCS 32 Teopieto Bromu [yamana. HaBaHTaKeHHsS MOBHICTIO 3MIHUIIN TaK, 11100 BOHO
nopisrioBasio 30 KH, kosn 6ys10 BUSIBJIEHO, 110 CHCTEMa MOKe MTPOIOBKYBaTH (DYHKIIOHYBaTH HABITH Iicjst 3aBepiieHtst ukiais 1e6. icas
3aCTOCYBaHHA ajbrepHATUBHOTO HaBaHTaxkenHs 30 KH nokasnuk aBosicHocti 6yB Beranosienuil sik 0,425, 3 miniMaabuuM 3HadertsM 0,9.
BeranoBIeHO po3Mip 3aBaaHux 30MTKiB. MiHiMalbHa KiNbKICTh MUKJIIB, HEOOXIMHUX JUIsL IOCATHEHHSI MAKCUMAJIBbHOTO MOTEHIANy MIKO/H,
craroBuTh 1000, a MaKCHMaJIbHA KIIBKICTD IIUKJIIB, HEOOXIIHUX /ISt JOCATHEHHST MAKCHMAJILHOTO TIOTEHIH Ay IIKO/IM, CTAHOBUTD 1,7662-10°.
BeranosJieHo, 110 iCHy€ iHIIuiT cTpec, SIKUii MoKHa TopiBHATH 3 M. Ha mijictaBi pe3yJisraTis 10CTiKeHHsT 0YJI0 BCTAHOBJIEHO, 1110 TaJITe/IbHI
MUJISTHKY 3pasKa TMiIaBaancs MaKCUMAJTbHIl asibrepHaTuBHiN Hanpysi 716,4 MIla. AssrepHaTiBHE HAIPYKEHHS He MOJKE OITyCKATHCS HIDKYE
31,276 MIla ni 3a saxux obcrasui. IlipaXyHKOM BCTAHOBJEHO, IO 3arajloM Ha KUTTA Oyao Burpadeno 106 muxiis. Byno BusBneno, mo ne
Oyl JKOAHKMX TONIKO/UKEHb HE3aJMEKHO BiJl KITBKOCTI IUKJIIB, sIKi MPOXOAATH Yepe3 Te, 1Mo 1e yncao aopisuioe 1. Byso Beranossieno, 1mo
AJIBTEPHATHBHE HATIPYKEHHS MO3Ke J0CSATaTH MaKCUMaJIbHOTO 3HaueHHst 716,4 MIla, Take 1o GyJi0 3HAUEHHSIM, SIKE BUKOPHCTOBYBAJIOCS JIJISk
AJIBTEPHATUBHOTO MOPIBHSIHHS.

Kiouosi cioBa: crarnuni koucrpykitii, FEM, ananiz Bromu, kenaf/PLA kommnosut, ASTM D7791.
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IIOBYZIOBA OJJHOPIAHOI'O PO3B’sI3AHHA 3AAAYI TEOPII IIPYKHOCTI 1JIs1 HEOJHOPITHOI'O
YCIYEHOT'O TPAHCBEPCAJIBHO-I30TPOITHOTO KOHYCA (c. 21-31)

Natiq Akhmedov

3a JI0NOMOTOI0 METO/Ty aCHMIOTOTHYHOTO iHTerpyBaHHs BUBUAETHCS BiceCHMMETPUYHA 3aj1adya Teopii MPYKHOCTI I HEOHOPIHOTO TPAaHC-
BEPCaIbHO-I30TPOITHOTO 3PI3aHOr0 KOHyca MaJiol TOBIIMHKI. BBajkaeThest, 0 MOAYJISIME IPYKHOCTI € GeanepepBHi A0BiIbHI (HYHKIIT B KyTa
posunHy Konyca. [TepenGagaeTbest, Mo GiuHa YaCTMHA KOHyCa BiIbHA BiJ HANPYTH, a HA TOPIAX KOHYCA 3ajlaHi OBLIbHI TPaHUYHI YMOBH, 10
3aJMIIAIOTH 1i B piBHOBa3i. [T06y10BaHO OHOPIAHI PO3B’A3KH, TOOTO BCSKI PO3B'SI3KH PIBHSIHD PIBHOBATH, 1110 3aI0BOJILHSIIOTH YMOBY BiZICy THOCTI
HAIpyru Ha GIYHUX MOBEPXHAX KOHYca. OTPUMAHO TPU IPYIN PillleHb: MPOHUKAUE PIlllEHHsI, PIICHHS TUITY TIPOCTOTO KPAiioBOTo edeKTy Ta
pimenns npukopzonnoro mapy. [Iposeseno anamis manpy:kero-zaedopmosanoro cramy. [lokasano, mo mponnkamoye pilleHHs Ta PillleH s, 10
MaloTh XapakTep KpailoBoro eekry, BU3HAUAOTh BHYTPIlIHII HanpykeHO-1eOPMOBaHUIT CTaH KOHyca. PilleHHs, 10 MaroTh XapakTep Mpu-
KOP/IOHHOTO IIapy, JIOKaTi30BaHi y TOPIIiB KOHyca Ta HOTO Tepli uieHn ekBiBasieHTHI KpaiioBomy edekty Cen-BeHana HeoHOPIZHOT T,



BuBueno okpemuii Bi{ HEOHOPITHOTO TPAHCBEPCAIbHO-130TPOITHOTO KOHYCA MaJIOl TOBIIUHY IIPU BUPOJPKEHHI 11 cepeIMHHOI ITOBEPXHI
B mromuny. [Tokazano, 1110 11eii BUMaZ0K BUPOKEHHs 0COOIMBHIT 1 PIEHHS CKIATAIOTHCS 3 TIPOHUKAIOYOTO PIllIEHHS Ta XapaKTepy MPHKOpP-
JIOHHOTO 1IapY.

OTpuMaHO aCUMIITOTHYHI (HOPMYJIH, IO 03BOJISIOTh PO3PAXYBATH HAPYKeHO-/1ehOPMOBAHUIT CTAaH HEO[HOPIHOTO TPAHCBEPCATBHO-
i30TPOIHOTO KOHYca Masiol ToBimHE. Ha 0CHOBI OTpUMaHUX pillleHb MOXKHA MOOYyBaTH HOBY YTOYHEHY TPUKIIALHY TEOPIIO Ta BIU3HAYUTU
006J1acTi 3aCTOCYBAHHS ICHYIOUMX IPUKIAIHUX TEOPiil 111 KOHIYHUX 0060I0HOK. BUsHAauEHO HOBI KJIaCH PillleHb, SIKi He MOJKE OTIUCATH JKOJIHA
TIPUKJIA/IHA TEOPis.

KmouoBi cioBa: HeOHOPIIHUIT TPAHCBEPCATIBHO-130TPOITHII KOHYC, OHOPi/IHI PillleHHs, KYyT PO3YNHY, CEPeINHHA TIOBEPXHsI, IIPUKOP-
JIOHHUIT 1ap.
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BUABJJEHHSA JEAKNX SAKOHOMIPHOCTEU BTOMHOI IIOBEAIHKN KOMIIOSUTHOI CTPYKTYPHU
CTOIIU ITPOTE3A 3 BYIVIEBOT'O BOJIOKHA 3 HAHOYACTUHKAMMU Al,O;3 (c. 32-39)

Ali Talib Shomran, Batool Mardan Faisal, Emad Kamil Hussein, Thiago Santos, Kies Fatima

VY oMy A0CTIKEeH ] ByTJIeleBe BOJOKHO 3 HaHodacTHHKaMi ALyO3 KOMIIO3UTHOI CTPYKTYPH CTOIM MpoTe3a OyJI0 A0CHIAKEHO
Ta YNCEJTbHO TPOAHANI30BAHO MOSACHEHHS BTOMHOI MOBeiHKU 1poTesa. Hanoyactunku 3 ALyO3 Oysiu BiANOBIIHUM YHHOM BKJIIOUEHI
B TIpoIleC BUPOOHUIITBA KOMIIO3UTHOT CTPYKTYPH TIpoTe3a CTOMH. [Ipornos sKuTts, iHAnKaTop MOMKOMKEHHs Ta inaekcatis Biaxiliray
Gysin TPhOMA OCHOBHMMU MiPKYBaHHSAMM, sIKi BDAXOBYBAJIUCA B IPOIIECI BUBYEHHST KOMIIO3UTHOI KOHCTPYKIIT cTomnu mporesa. [Iporuos
KuTTs1 OyB HaiiBakausimmm daxropoM. EkcriepuMenTy 3 siBuiieM BTOME OyJIi HPOBEEH] 3 TIOBHICTIO 3MIHEHUM CTPECOM SIK 3MiHHOIO,
o6 mepekoHaTHCs, O Pe3yJbTaTh BiANoBiAaoTh Teopii, sanpononosaniii Tyamenom. 11106 po3poOUTH OIMIHKY IUX XapaKTePUCTHK,
6yJ10 BUKOPUCTAHO MpPUKJIAIECHE IMHAMIYHE HaBaHTaKeHHs, sike ctanosusio 1000 H. Byso BukopucraHe AMHAMiuHe HaBaHTAKECHHS,
stke GyJI0 3aCTOCOBAHO, M[O6 OTPUMATH OIIHKY I[IX XapaKTEPHCTHK, 06 MU MOTJIH Kpalle iX 3po3ymitu. Pe3ynsrati 004nCII0BATEHOTO
JIOCJTIFKEHHsI TI0KA3aJI1, 10 MPOTHO3 KUTTS MoxkHa 36iabimTu 1o 108 nukis, sactocysasim nepsunny cuay 1000 H. Ile nokaszann pe-
3yJsratn gociimkenns. Ile 6yno nmpogeMoncTpoBano BucHoBKamMu. ITij yac TOTo K 3acTOCYBaHHS HaBaHTaKeHHs iHaeKcaris Biaxiliray
nocsraa snavennsd 0,99. Ha nogatok /10 focitipkeHHS iHANKATOPA TIOMIKO/IPKEHHS, YICEJIbHI JIaHi T0Ka3aJsy, 10 MOIIKO/KEHHS MOJKHA
noGaunTy micssa 3actocysanns nepmux 1000 nukiis HapaHTakeHHs. [le 6yJI0 IPOAEMOHCTPOBAHO K MOCJI/UKEHHSIM IHANKATOPA T10-
LIKOJ)KEeHb, TaK 1 TMPOBUMHU pe3yJbTaTaMu.

KmouoBi cioBa: BTOMHA NOBEIIHKA, TUHAMIYHE HABAHTAKEHHSI, TIPOTE3 CTOTIH, YUCEJTbHUI aHATI3, TPOTHO3 JKUTTSI.
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BU3HAYEHHA TUHAMIYHHUX TA TATOBO-EHEPTETHYHUX IIOKA3HHUKIB IOBHONPHUBI/THOI
TATOBO-TPAHCIIOPTHOI MAIIINHMY (c. 40-47)

P. B. Auromenkos, C. A. Borganosuy, I. B. I'ammy, I'. I. YepeBaTenko

Hasezerno pesynbraTl ZOCTI/KeHHS JUHAMIYHUX Ta TATOBO-€HEPreTHYHMUX MOKA3HWUKIB MOBHOMPHUBIANOI KOJICHOI TATOBO-TpPaH-
criopTHOi MarmHu. CKJIaeHo cXeMy JTUHAMIYHO1 MOJiesli TPaHCMicii TOBHOIIPUBIAHOI KOJICHOT TSITOBO-TPAHCIIOPTHOI MANIUHU Ta CHUC-
Temy piBHsIHB AnHaMiku Tpancmicii y ¢popmi Komri. e 103B0MI0 BUBHAYMTH 3aJI€KHOCTI KYTOBUX HMIBUKOCTEH 00epTaHHS €JIeMEHTIB
TpaHCMicii TATOBO-TPAHCIIOPTHOI MAIMHY, 3aJI€KHOCTI KPyTHUX MOMEHTIB Ta 3aJIe’KHOCTI HOTHYHUX CHJI TATU HA KoJiecaX BiJ 4acy.
Meto/1 103BOJIsSIE BU3HAYATH ONTHMAJIbHI TapaMeTpu TpaHcMicii, KOHCTPYKILT AndepeH ianiB Ta nepejaBaabHi Yncsa sl MiBUIIEHHS
TSATOBO-3UIMHUX Ta MATNBO-KOHOMIYHIX TTOKa3HNKIB MANTHHU. BCTaHOBIEHO, 10 KyTOBI IIBIIKOCTI 00€pPTAHHS TTEPEIHIX KOJIC TATO-
Bo-TpaHcnoptHoi mamuu 1,29 pan/c, 1,27 paja/c Buiie 3a KyToBi MIBUAKOCTI obepranisa 3aaHix kouic 1,24 pan/c, 1,25 paja/c, mo npu-
3BOJIUTDH /IO TIOSIBU KiHEMAaTUYHOI HEBI/IMOBITHOCTI Ta AOAATKOBHUX BTPAT eHeprii. BusnadeHi KpyTHI MOMEHTH TePeIHIX BeAyINX KOJIC,
o ckaazaioTs 6972 H-m, 3aanix Beayunx xodic 4622 H-m. JloTudHi cuiu TsTH Ha epeHiX Kojiecax MalluHu cKiaafainTsb 5478 H micst
3aKiHYEHHS PO3TOHY MalllMHU, Ha 3a/IHiX Kostecax — 3473 H. ExcriepuMenTanbHi 10Ci/IPKeHHS BUKOHAHI HAa IPUKJIA/(i TTOBHOIIPUBI/IHOTO
KOJIICHOTO TPaKTOPY 3 MapHipHO-3 €IHAH0I0 PAMOIO /I BaTifallii MEeTOIy OIiHKN AMHAMIKHI TPAaHCMicii TATOBO-TPAHCIOPTHOI MAIITWHH.
Po36ixkHICTb MiXK 3HAYEHHSIMU KYTOBHX IIBUIKOCTEN 06€PTaHHS KOJIC Ta IOTUYHUX CHJI TATU Ha KOJIecax, 1[0 BUSHAUEHI TEOPETUYHO Ta
OTPUMAHO TifYac eKCIEPIMEHTANBHNUX JOCIKEHb, CKIanae 2 %. Po3pobieHnit METO OIIHKY JIHAMIKH TpaHCcMicii TOBHONPUBIAHOT
TSATOBO-TPAHCIOPTHOI MAalIMHK HEOOXIHO BBa)KaTH BaJiAHUM. 3alPOMOHOBAHUII y po6GOTI METON MOYKHA 3aCTOCOBYBATU JUJISI OIIHKU
JMHAMIKH KOJICHMX aBTOTPAHCIIOPTHUX 3aCO0iB.

Kio4oBi cioBa: KyToBa MBUAKICTD 00€PTAHHST, KDYTHII MOMEHT, IOTHYHA CHJIA TSTH, TIOBHOIPHBIAHA KOJICHA TSITOBO-TPAHCIIOPTHA
MallnHa.
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BUABJIEHH BILVIMBY KOHCTPYKIINMHNX CKJIANOBHUX 13 CEH/IBIY-IIAHEJIEM HA
HABAHTAKEHICTb KOHTEMHEPA ITPU1 NEPEBE3EHHI 3AJIISHUTYHUM TPAHCIIOPTOM (c. 48-56)

I. JI. Baryas, A. O. Jloscbka, C. C. Mamuin, 1. I. Cranosebka, M. O. Tonodeesa, B. JI. TopoGeup, B. II. HepyOaubkuii,
€. C. KpacHokyTcbkuii

OG6’'€KTOM JIOCIIIZKEHHS € IPOIECH BUHUKHEHHS, CIPUITHATTS Ta epeposIojiily HaBaHTasKeHb B HeCcydiii KOHCTPYKIIiT KoHTeliHepa TUIo-
posmipy 1CC 3 TopreBuMu cTiHamu i3 ceHjiBiu-TaHeseii.



J1151 3MeHIIIEeHHS TTOB3/[0BKHBOI HABAaHTAXKEHOCTI KOHTeHHepa IIpU eKCILIyaTallifHuX PeKIMax 3allpOIIOHOBAHO BIPOBA/KEHHS B OT0
KOHCTPYKIIiIO ceH/Biu-maneseil. Take pinients peaiizoBaHe Ha MPUKJIaLi HOro TOPIEBKX CTiH, K HAWGIIBINT HABAHTAKEHOI CKIIaJ0BOI KY30Ba
B eKCILTyaTallii.

BusHaueHO TOBHIMHY JIMCTA CEHIBIU-TIAHENI 32 YMOBH 3abe3MeveHHst MiIHOCTI B eKcruTyatarii. [[poBeieHo MaTeMaTHYHe MOJIETIOBAHHS
MMTHAMIYHOT HABAHTAKEHOCTI KOHTelHepa 3 TOPIEBUME CTIHAMMY 13 CeH/[BiU-TIaHe e, PO3MIIleHOTro Ha BaroHi-miaTdopMi Tpu MaHEBPOBOMY
criByapstiHi. BetaHOBIIEHO, 1110 3 ypaXyBaHHSIM 3alIPOIIOHOBAHOTO YIOCKOHAJIEHHS CTAE€ MOXK/JIMBUM 3HU3UTH JINHAMIUHI HAaBaHTAKEHHS, SIKi
cripuiimae Konteiinep Ha 10 % y NOpiBHAHHI 3 THIIOBOIO KOHCTPYKILi€lo. OTpUMaHi pe3yJIbTaTh MiITBEP/IKEHO KOMIT I0TEPHUM MOJIETIOBAHHSIM
JMMHAMIYHOI HaBaHTa)keHOCTI KoHTeitHepa. CchopMoBaHi B paMKax JOCi/PKeHHs Mojiesi BepudikoBano 3a F-kpurepiem.

PegymsraTi po3paxyHKiB Ha MII[HICTh KOHTEHEpA MOKA3aJIM, [0 HATPY/KEHHs B HOTO KOHCTPYKIII Ha 15 % HIDKYI HIX ¥ THIOBIIL.

Oco6IUBICTIO OTPUMAHUX PE3YIIBTATIB € Te, 10 3aPOIOHOBaHE YIOCKOHATEHHsI KOHTEHEPa CIIPHSIE MOKPAIIEHHIO HOTO MIITHOCTI B €KC-
ITyaTallii MJIIXOM 3MEeHIIeHHSI HaBaHTaKeHb, 110 JII0Th Ha HbOTO.

Cdeporo MpakTUIHOrO BUKOPUCTAHHSI PE3YJIBTATIB € MAINIMHOOY/IIBHA TaTy3b, a cCaMe, 3ATBHITIHII TpaHcopT. [Ipi 1boMy, yMOBaMH MpaK-
TUYHOTO 3aCTOCYBAHHs Pe3yJIbTaTiB AOC/IKEHHS € BIPOBAJXKEHHS Y SIKOCTI CKJIaI0BOI CeH/IBIU-TIaHesl eHeProlloIMHAILHOIO MaTepiaiy.

TIpoBejieHi JOCHIIKeHHsT CIIPUATUMYTh CTBOPEHHIO PEKOMEH/AIIN 100 TIPOEKTYBAHHSI CyYaCHUX KOHCTPYKIIN TPAHCIIOPTHUX 3aC00iB
MOJIYJILHOTO TUITY Ta MiJIBUIIEHHIO e(peKTUBHOCTI (PYHKITIOHYBAHHS TPAHCIIOPTHOI Tasy3i.

KmouoBi cioBa: kouteiinep 1SO, ceniBiu-nanesp, [uHaMiuHa HAaBAHTaKEHICTh KOHTEHHEPA, MIIIHICTh KOHTeiTHEepa, KOHTEIHEepHI
TepeBe3eHHs.
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BU3HAYEHHSI 3AKOHOMIPHOCTEI1 BILINBY TEOMETPUYHUX ITAPAMETPIB 3’€IHYBAJIBHOTO
TPYBOIIPOBOJIY HA JUHAMIYHI HOKA3HUKH ITHEBMATUYHOI PECOPH 3AJII3BHUYHOTO
PYXOMOTO CKJIAZLY (c. 57-65)

A. 4. Kysnmmn, B. B. KoBambuyk, B. 3. CrankeBuy, B. B. I'iteBuy

O0’€KTOM OCTIKEHHST € MPOIIeC BU3HAYEHHST IMHAMIYHIX TOKa3HUKIB MHEBMATITIHOI PECOPH, TII0 BHKOPUCTOBYETHCSI SIK TOJIOBHII €Jie-
MEHT JIPYTOi CTyIIeHi PeCOPHOro Ii/[BilllyBaHHS Yy IIBU/KICHOMY PYXOMOMY CKJIaJli 3aJ1i3HUILI, HA OCHOBI BIJINBY T€OMETPUYHUX [1apaMeTpiB
3’€IHYBaJIbHOTO TPYOOIPOBO/LY.

BcTaHoBIIEHO, 1110 AMHAMIYH] TIOKA3HUKH PYXOMOTO CKJIa/ly TOJIOBHIM YMHOM 3aJI€KaTh BiJl POOOTH MHEBMATIYHOT PECOPH, XapaKTePUCTH-
KU SIKOI B 3HAUHii Mipi BU3HAYAIOTHCSI FEOMETPUYHUMH ITapaMeTPaMH 3'€/IHYBATIbHOTO eJIEMEHTY MiK ITHEBMAaTHYHOIO PECOPOIO Ta /I0JIATKOBUM
pesepByapoM.

Po3pobiieHo MaTeMaTIHYHy MOJIENb KOJIUBAHD IBOMACOBOI CHCTEMI, eJIEMEHTH SIKOI 3'€IHYIOThCSI YePe3 THEBMATUYHY CUCTEMY PECOPHOTO
nizsinryBanust. PoboTa mHeBMaTHYHOT CHCTEME OTIHCaHa 32 JI0TIOMOTOI0 PiBHSHD Boiisst-MapioTTa, cTany i/1ealbHOTO a3y, eHeprii /Ist OTOKY
B 3’€/IHyBaJIbHOMY TPYOOIPOBO/Ii Ta 3aKOHY 30epesKeHHsI eHeprii.

[TpoBesieHO TeOpeTUYHI IOCJII/IKEHHS BIUINBY JliaMeTpa Ta JOBKUHY 3'€/[HYBaJIbHOTO €JIEMEHTY CUCTEMH THEBMATHYHOTO PECOPHOTO ITi/I-
BillIyBaHHs Ha BTPATy eHeprii Ta koedilienT geMidysamst 3a UK 1T poOOTH Ta JKOPCTKICTH TTHEBMATHYHOI PECOPH.

BceranosiieHo, 1110 3aeKHICTB JKOPCTKOCTI THEBMATHYHOI PECOPH, 3MIHIOIOUN 3HAYEHHS JliaMeTpy 3'€IHyBaJIbHOTO €JIEMEHTY Bijl 6 MM /10
30 MM, Ma€ HeJIiHIMHUI XapakTep.

Y mporieci CTHCHEHHS JKOPCTKICTh TTHEBMATUYHOI PECOPU 3MiHIOETHCS TIPU JOBKIHI 3'€iHyBasbHoro exementy 1 M Big 927 kH/m — cra-
THYHA KOPCTKicThb 10 497 kH /M — quHamivHa JKOPCTKICT.

[To6ymoBano 3a1eKHOCTI BTpaTH eHeprii Ta KoedinienTa aemMidyBanis 3a UK POOOTH MHEBMATHYHOI CUCTEMHU PECOPHOTO T IBIITY BAHHST
Ha OCHOBI IIeTJIi ricTepesucy.

Bceranosieno, mo pisnung mick xoedirientom gemidyBanHsa y Mpolieci CTHCHEHHS Ta PO3IIMPEHHs ITHEeBMAaTHYHOI Pecopn CKJIajae He
Gispime 4 %.

BeraHoBiieHO, 1110 IPOEKTYBAHHS MIBUKICHOTO PYXOMOI0O CKJI/ly € HEMOKJINBUM 0e3 sIKICHOTO MOJE/TIOBAHHS 1IPoLiecy poOOTH IHeBMa-
TUYHOI CHCTEMU PECOPHOTO MiABINITYBAHHS.

KimouoBi ciioBa: pyxoMuil CKJIajl 3aJi3HUIb, THEBMATHYHA PECOPA, 3'€IHYBAJIbHIN TPYOONPOBI, JMHAMIUHI XapaKTEePUCTUKHU TTHEB-
MOpecopHu.



