O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U101958
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 24-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Napaxin Onexkcangp OnexcaHIpoBUY

2. Parakhin Oleksandr O

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.05.11

HasBa HayKOBo'l' cneniaﬂbHOCTi: MamuHu i 3acobu MexaHizallii CiibCbKOrocrnoiapCchKOro BUpOOHULITBA

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 07-05-2021

CrnewniasibHICTD 3a OCBITOIO: MexaHizallis CiZIbChbKOTO FOCIIOAapCTBa

Micue po6oTH 34,00yBaya: TaBpiiiCbKuii epKaBHMIA arpOTEXHONIOTIYHMIA YHiBEpCUTeT imMeHi JImutpa

MoTtopHoro

Kog 3a €IPIIOY: 00493698

Micuesﬂaxo,lI)KeHHﬂ: npocnekT borgana XmenpHuLbKoro, 6yz. 18, M. Menitonosb, MeniTononbCbKui p-H.,

3aropisbKa 0671., 72312, Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiaJai30BaHOi BY€HOI pagH): [ 18.819.01
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: TaBpiiiChbKMIi iePKaBHUIA arPOTEXHOOTIYHMIA YHIBEPCUTET
imeni Imutpa MOTOPHOTO

Kog 3a €APIIOY: 00493698

Micqesnaxo,zm(eﬂna: npocnekT borgana XmenpHuLbKoro, 6yz. 18, M. Menitonoss, MeniToOnonbCbkui p-H.,

3aropisbKa 0651., 72312, Yxpaina
dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TaBpiliChKUil lep>KaBHUI arpOTEXHOJIOTIYHUI YHiBEpCUTET
imeni Imutpa MOTOPHOTO

Koz 3a €IPIIOY: 00493698

Micuesnaxo,lpKeHHﬂ: npocnekT borgana XmenpHuLbKOro, 6yz. 18, M. Menitonosb, MeniTOnonbCbKui p-H.,

3aropisbKa 0651., 72312, Ykpaina
dopma BiracHoCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemaTHYHHX PYOPHK: 68.85

Tema guceprarii:
1. TligBuIIEeHHS CTIMKOCTI i KEPOBAaHOCTI TPAHCIIOPTHOTO PYyXy 6JI0KOBO-MOIyJIbHOTO MAIIMHHO-TPAKTOPHOIO

arperary

2. Increasing the traffic stability and controllability of the block-modular machine-tractor unit

Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA NUTAHHIO MiIBULLIEHHS CTIMKOCTI i KEpOBaHOCTI TPAaHCIIOPTHOTO PyXy 6JI0YHO-
MOJYJIPHOTO arperary Ha OCHOBi MOZYJIbBHOTO eHepreTuyHoro 3acody (ME3) aminHoro tsarosoro kjuacy 1,4-3. ME3
cKJaiaeTses 3 eHepreruyHoro (EM) Ta texHosnoriynoro (TM) mozyiB, apHipHO NOE€IHAHUX MK COO0I0 y
rOpPU3OHTAaJIbHIN I1omuHI. Iy o6MeskeHHs KyToBoi pyxomocTi TM BigHOCHO EM npuenHyBanbHUil (HaBicHUMN)
MEXaHi3M Nepuoro o61aHaHO JBOMA ripouuiHapamu. [171s NifBUIEeHHS CTIKOCTI Ta KepoBaHOCTi pyxy MTA Ha
ocHOBi ME3 oniyH 3 BKa3aHUX TilpOLUIiHAPIB 06IafHAHUH IpOCcesieM y BUIJISA Aoy, AiaMeTp MPOoXigHoro

OTBOPY SIKOT'O IIPUMHATO PiBHUM 2 MM. Lle 103B0JIsIe OTpMaTH 3Ha4eHHs KoedillieHTa rifpaBsiyHOro Ornopy AaHoro



npoceins (Km) He meH, Hixk 106 Homoc /pan. Came 3a Takoro 3HaueHHS KM, pO3BOPOTHUI MOMEHT, sIKUH fiie Ha MTA 3
00Ky 10ro TeXHOJIOTYHOI YaCTUHH, 31aTHUM 11oBepHyTU TM suine Ha 1,250. 3MeHmeHHs (pa30BUX YaCTOTHUX
XapaKTEPUCTUK KOJIMBaHb €HEPreTUYHOI0 MOAYJIs focsrae npu npomy 1500. Ha npaxkTuly, 1je npu3BoguTh 10
3MEHIIEHHS 3aMi3HEeHb MOT0 peakiii 3 7,6 10 2,4 ¢ IpU OJHOYACHOMY 3MEHIIEHHIO aMIUITY A4 KOJIMBaHb Maxke y 17
pasiB. [Ipu 3pocTaHHi MBUAKOCTI PyXy 6JI04HO-MOAYIBHOTO arperary Bifi 2 10 5 M,/C aMIUIiTyIHi Y4aCTOTHI
XapaKTEePUCTUKHU BiANPALIOBAaHHS TEXHOJIOTIYHUM MOZYJIEM Pa30M i3 HaBIIEHUM Ha HbOTO 3HAPAIISAM, a TaKOX
€HepreTMYHuM MoaysieM ME3 Maso 3MiHIOIOTBCS Ta MAIOTh PE30OHAHCHU IIiK, SIKAN Npunagae Ha yactoty 10 c-1. Y
MOPiBHAHHI i3 TEXHOJIOTTYHMM, AYX BilTBOPEHHA €HEPTETUYHMM MOIYJIEM Y BUTJIAZI PO3BOPOTHOTO MOMEHTY, —
MeHIIe. XapakTep CTiKOCTi pyXy 6JI04HO-MOAYJIbHOT'O arperaTy € pakTUYHO iHBapiaHTHUM I10 BiJHOIIEHHIO JO
Koed@iljieHTiB 0NIOpy yBOLy IIKH NI€PEHbOrO Ta 33JHOIO MOCTIB eHepreTuyHoro monysst ME3. YcraHoska muH
MOCTa TE€XHOJIOTIYHOTO MOyJId i3 3arajabHUM KoedillieHTOM onopy yBozy Ha piBHi 260 kH /pag. i 6inb11, cripuse
3MEHIUIEHHIO aMIUIITYIU SIK IOT0 KOJIMBaHb, TAK 1 KOJIMBAHb €HEPIETUYHOIO MOAYJIS. Y Aiarna3oHax 4aCcTOT 3MiHU
30ypenHs 0...5 Ta 10...20 c-1 kyT noBopoTty TM npakTU4HO He nepesultye 40. Jlucnepcis KyTOBUX KOJIMBaHb
TEXHOJIOTIYHOro moayssl ME3 i3 HaBileHrM Ha HbOTO IUIyTOM IIPY PYXOBi arperary 1o 3/yLeHOMY I10JI0
30cepepKeHa y BiTHOCHO By3bKOMY IiamnasoHi yactot 0,25...1,50 c-1. ITig yac nepeMimeHHs 67104HO-MOYIBHOTO
MTA 1o Heob6pob6sieHoMY GOHY Lieil Aianas3oH yABivi mupmwuii i craHoBuTsh 0,25...3,00 c-1. e Bkasye Ha Te, 110
KosiMBaHHs TM i3 MIyroM Ha 371y1eHOMY I10J1i HOCSITh 0iJIbIll HU3bKOYACTOTHUI XapaKTep, HiXK Ha HEOOpOOJIEHOMY.
Ipu yBeneHi rigpasiiuHoro gemndepa i3 koedinieHTOM onopy He MeH1, Hix 106 Homoc /paf. makcumasbHe
3HAYEHHS TIO3UTUBHOTO KOPEJISILIITHOTO 3B’13Ky MXK KyTOBUMU KOJIMBAaHHSIMU TEXHOJIOTIYHOTO Ta €HEPreTUYHOTO
mopyniB ME3 3pocrae o nosznauku 0,87, To6TO 36isbiyeThes y 2,7 pasu. Y upoMy Bumnanky EM ta TM npakTuyHo
Pa3oM MPOTUAIIOT 30yPIOBaJIbBHOMY BIJIMBY PO3BOPOTHOTO MOMEHTY, 110 IO3UTUBHO Bif0OpakaeTbCsl Ha CTIMKOCTI
PYXy ycboro 6s104H0o-MopyabHoro MTA. T'inpapiiyHe nemngipyBaHHS riIpoLUIiHApPa TEXHOJIOTIYHOTO MOYJIA i3
KoedilieHToM KOpPCTKOCTi He MeHII Hixk 106 Homoc /paz. 103BoJIsSIE [OBECTU MAaKCUMYM B3a€EMHOI'O KOPEJISLiHOTO
3B'SI3Ky MK KEPYIOUMM BIVIMBOM Ta KyYPCOBUM KyTOM eHepreTnyHoro mozys ao 0,89, 3aMicTuTy H0ro BIPaBo Bif
HYJIbOBOI OPAMHATH i 3MEHIINTHU 3alli3HEHHS Peakuii KypcoBOro KyTa Ha 3MiHy KyTa [IOBOPOTY KEPYIOUMX KOJIiC
€HEepPreTUYHOro MOJYJIsl Malke yABivi. YIIPOBaIpKEeHHsI OPHOTO 6JI0YHO-MO/IyJIbHOTO arperary, sSIKiii HaJaroayKeHo
3TiIHO PO3pPOOIEHUM IPAKTUYHUM PEKOMEHIALIISIM, J03BOJIsIE 301/IbIINTY 3MiHHY IPOIYKTHUBHICTL po6oTu MTA Ta

3MEHIINUTY BUTPATH Ipaui Ha 8,4%.

2. The thesis is devoted to increasing the stability and controllability of a block-modular unit's traffic based on a
modular power unit (MPU) of variable traction class 1,4-3. MPU consists of power (PM) and technological (TM)
modules interconnected in the horizontal plane. To limit the TM's angular mobility relative to the PM, the
connecting device of the first one is equipped with two hydraulic cylinders. To increase the MTU traffic stability
and controllability, one of the indicated hydraulic cylinders is equipped with a washer-shaped throttle, the bore
diameter of which is assumed to be 2 mm. This allows obtaining the hydraulic resistance coefficient value of the
given throttle (Km) not less than 106 N-m-s-rad-1. With this value of Km, the unfolding torque acting on the MTU
from the side of its technological part is capable of turning the TM only by 1,25°. The decrease in the phase-
frequency characteristics of the energy module oscillations reaches 150°. In practice, this leads to a reduction in
the delay in his reaction to a disturbance from 7,6 to 2,4 s, while the amplitude of oscillations decreases by almost
17 times. With an increase in the speed of the block-modular unit from 2 to 5 m-s-1, the amplitude-frequency
characteristics of the disturbance processing by the technological module together with the tool attached to it, as
well as the power module of the MPU, change little and have a resonance peak, which falls at a frequency of 10 s-1.
Compared with the technological one, the frequency response of the disturbance's reproduction in the form of a
turning torque by the energy module is less. The nature of the block-modular unit's movement's stability is
practically invariant concerning the drag coefficients of the tire slip of the front and rear axles of the power
module of the MPU. Installation of the technological module's axle tires with a total drag coefficient of 260 kN-rad-
1 and more contributes to a decrease in the amplitude of both its oscillations and the oscillations of the energy
module. In the frequency ranges of the disturbance change of 0-5 and 10-20 s-1, the TM rotation angle does not
exceed 40 at all. The dispersion of the MPU technological module's angular vibrations with a plow attached to it



when the unit moves along the field is concentrated in a relatively narrow frequency range of 0,25-1,.50 s-1. During
a block-modular MTU movement on an unprocessed background, this range is twice as wide: 0,25-3,00 s-1. This
indicates that the TM's vibrations with a plow on a roughened field are lower than those on an untreated one. The
introduction of a hydraulic damper with a resistance coefficient of at least 106 N-m-s-rad-1. The maximum value of
the positive correlation between the angular oscillations of the technological and power modules of the MPU
increases to 0,87, that is, increases by 2,7 times. In this case, PM and TM practically together counteract the
disturbing influence in the form of a turning torque, which positively affects the entire block-modular MTU
movement's stability. Hydraulic damping of the technological module's hydraulic cylinder with a stiffness
coefficient not less than 106 N-m-s-rad-1 allows to bring the maximum of the mutual correlation between the
control influence and the heading angle of the energy module to 0,89, shift it to the right of the zero ordinate and
reduce the delay the reaction of the heading angle to the change in the steering angle of the control wheels of the
power module is almost doubled. The introduction of a plow block-modular unit, tuned according to the
developed practical recommendations, allows increasing performance and reducing labor costs by 8,4%.
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