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Pedepar:

1. Y nuceprauiiiziil po60Ti BUPilIEHO HAYKOBE 3aBIaHHS MiJIBUILLEHHS €(PEKTUBHOCTI 30MpPaHHs KapTOILIi IIPU
OOrpyHTYBaHHi IapaMeTpiB KOMOIHOBAaHOTO aKTUBHOIO JIEMellIa B CUCTeMi OZHOPSAHOTO KapToriekonaya. s
peasizallii MeTy AucepTaliiiHOTO NOCiIKeHHs y poOOTi OCTaBjIeHi Ta BUpillleHi HACTYIIHI 3a7ayi: IPOJeHOo aHali3
KOHCTPYKTUBHUX OCOOJIMBOCTEN OJIHOPSIIHUX KapTOIJIEKOIIAyiB, iX MiAKONyIUNX poOOUMX OPraHiB, Ta Ha L1iil OCHOBI
3aIPONIOHOBAHO YOCKOHANIEHY KOHCTPYKILiI0 KOMOIHOBAaHOTO aKTUBHOTO JIEMEIIA 3 PO3MMPEHNMU MOXIUBOCTSIMU
IIOZO IiAKOIYBAaHHS Ta TPAHCIIOPTYBaHHS 6YJIbOOHOCHOTO I1JIaCTy I'PYHTY; PO3PO0JIEHO TeOpeTUYHI Mogeri 1yis
BM3HAUEHHS KIHEMaTUYHYX NTapaMeTpiB 6araTojaHKOBOTO MEXaHi3My Jiemella Ta [OCADKEHO YMOBY HallpaByleHOro
PYXy 4aCTMHKHU 6yJIbOOHOCHOTO I1J1aCTa Ha MOro KOJIUBHIH IJIOIMHI; pO3p006JIEHO MOAENb [JIs1 AOCHiIPKEHHS
IIpUBEJEHOTO0 MOMEHTY iHeplLii MexaHi3My IpUBOAY BiOpaLiiiHOrO JieMellla KapTOIJIEKOIa4ad; pO3pO6JIEHO MOIEJb

IJ151 BUBHAUEHHS eHepreTUYHYX 3aTPaT Ha IIPOLIeC BifliJIeHHs Ta MifKOIyBaHHSs 6yJIbOOHOCHOTO I1JIaCTy I'PYHTY;



BUTOTOBJIEHO OJHOPSOHY KapTOIIe30UpasbHy MalIMHY 3 BiopaliliHuM JieMenieM Ta aKTUBHUMU OOKOBMHKAaMH,
IIPOBEJEHO ii 10JIbOBi BUIIPOOYBaHHS, 3pO0JIEHO OLiHKY SIKICHMX [IOKa3HUKIB pOOOTH; CKJIaJIeHO I1JIaH Ta [IPOBEIEHO
€KCIIEPUMEHTAJIbHI JOCIIIPKEHHS 010 BU3HAYEHHS TSATOBOTO ONOPY Ta CIIOXKMBAHOI ITOTYKHOCTI 1J151 [IPUBOLY
po6ouMx OpraHisB Kapromekonada. O6'eKToM AOCiIKEHHS € NPOLeC MigKONyBaHHs KAPTOIJISHOI IPSIKA
KOMOIHOBaHMM aKTUBHUM JieMellleM B CUCTEMi OHOPSIHOTO KapToriekonaya. [IpegmMeTom NOoCiIKeHHs €
B32€MO3B'I3KM MK KiHEMaTUYHUMU, KOHCTPYKTUBHUMU Ta €HEPreTUYHMMY NTapaMeTpaMu aKTUBHOTO
KOMOIHOBaHOTrO JieMellla NIpY MiAKONYyBaHHI IJIacTa IPYHTY KapTOIJISIHOI Ipsiiku. HayKoBUM pe3ysibTaToM
JVUCEePTALiMHOIO LOCJIII)KEHHS € OTPUMaHHS SIKiCHO HOBUX TEOPETUYHUX 3aJIEKHOCTEN, HA OCHOBI SIKUX OTPUMAHO
panioHasbHi KOHCTPYKTHBHI Ta KiHEMaTHU4Hi NapaMmeTpyu KOMOGIHOBaHOI'O aKTUBHOI'O JIEMEeLlIEM B CUCTEMI
OJIHOPSIHOTO KapTOILJIEKOIIaya, 110 AO3BOJIWJIO MiABULIMTY e(EeKTUBHICTD MiIKOIyBaHHs KapToruli. Ha uiit nincrasi
BIleplIe PO3PO0JIEHO: TEOPETUYHY MOJIEJIb, SIKA ONIUCY€E KiHEMATUKY 6araToJIaHKOBOTO MEXaHI3My JIeMema 3
aKTUBHUMU OOKOBHMHKAMU Ta JO3BOJISIE LOCTITKYBAaTH YMOBH HAIIPABIEHOTO PyXy YaCTUHKU OYyIbO0HOCHOTO I11aCTa
Ha I0T0 KOJIUBHI IJIOLMHI; MaTeMaTU4Hi MOZeli [jis BUBHAYEHHS €HEPreTUYHUX 3aTpaT Ha IIPoLecC BifAineHHs Ta
IiAKOIyBaHHs 6yJ1IbOOHOCHOIO IJIACTY I'PYHTY KOMOIHOBAaHMM aKTMBHUMMU JIEMENLIEM; OTPUMAIM NOJAJbIINN
PO3BUTOK TEOPETUYHI 3aJIEKHOCTI IJIs1 HOCIIIIKEHHS ITPUBELEHOT0 MOMEHTY iHEPIii MeXaHi3My IIPUBOLAY
BibpaliliHOro JlemMela KapToriekornaya. Y nepiomMy po3ziji BUKOHAHO aHalli3 iCHYIOUMX KOHCTPYKLN
KapronseKkonayis. Taki cucteMu MaloTb 0O6MeKeHY (PYHKLIOHAJIbHICTb i €(PEKTHBHICTb Y CKIaAHUX YMOBaX.
3anponoHOBaHO HOBY KOHCTPYKILiI0 aKTUBHOTO JIEMEIIA, OCHAIIEHOTO PEryJbOBAaHUMHU MifIBiCaMU, aKTUBHUMU
OOKOBUHKaMMU i1 3piBHOBa)KYBaJIbHUM MaxOBUKOM, 10 3abe3nedye cTabiibHy po60Ty MeXaHi3My. Y IpyroMy po3mimi
PO3po0bJIeHO KiHeMaTUyHy cxeMy BibpalliiiHoro jemMena, nodyoBaHo rpadoaHasiTUuHi MO, 110 OIIUCYIOTh
nepeMilleHHs M0ro eJIEMEHTIB. BCTAaHOBJIEHO YMOBU CIIPSIMOBAHOTO PyXy YaCTMHOK I'PYHTY 3aJI€JKHO Bif] 4aCTOTH,
aMIUITY 1, KyTa HaxWly JeMella Ta JOBXUH MifBiciB. [T06y0BaHO MOJEJIb, SIKA OMMCY€E 3aKOH PyXY Ta 03BOJISIE
BU3HAYWTHU NIPUBEINEHUN MOMEHT iHEepLii NpUBOAY. Y TPETbOMY PO3Lijli BUTOTOBJIEHO AOCIIIHUN 3pa30K
KapToIjieKonaya 3 KoOM6iHOBaHUM aKTMBHUM JieMellleM. BcTaHoBseHO po6odi napaMeTpu: WIBUAKICTb PYXy arperaTy
0,83-1,4 m/c; ammiTya KoaMBaHb — 5,5-17,3 Mm; Haxui aemema — 120-160; npoaykrusHicTs - 0,21-0,35 ra/rog,.
[IpoBeeHO eKCIIEPUMEHTH TUITY 37, CKJIaIEHO BiANOBIIHY MaTPHULIO 1 3alIMCaHO PIBHAHHS PErpecii. Y yeTBepromy
PO3[iJi OIMCaHO METOAUKY I0JIbOBUX AOCIiIKeHb. BusHaueHo Tsarosuii omip (7,59-10,27 kH) Ta NOTYXHICTb
npusopy (4,55-6,15 kBT) 3ajy1€)KHO BiJ] 4aCTOTH 1 aMILIITy I KOJIMBaHb. [I[pOBeieHO JIOKaJIbHY ONTHMI3aliiio
IapaMeTpiB HAJAMITYBAHHS MAlIMHU. Y II'SITOMY PO3JiJi JOCiIKEHO TUHAMIKY IpUBOAY. BCTaHOBJEHO, 110
3aCTOCYBaHHSI MaXxOBUKaA 3aMiCTh €KCLIEHTPUKOBOTO Bajla 3MEHIIYe HEPIBHOMIPHICTb iHEPLIIITHOTO MOMEHTY B 7-8
pasiB, oKpallyuy piBHOMipHiCT, po6oTu. [106y0BaHO MOJieli B3aeMO/Iii aKTUBHUX OOKOBMHOK i3 I'PYHTOM,
BM3HAUYEHO 3yCUJLJIS iX IPOHUMKHEHHS, @ TaKOXK €HEPreTUYHi MOKa3HUKY IIPOLECY MiIKOoIyBaHHS. BcTaHOBIEHO, 10
AKTMBHUU JIEMilll 3HXKY€E 3yCUILIS MiIKOITyBaHHS Ha 25,3% MOPIBHSIHO 3 TaCUBHUM. PO36KHICTh TEOPETUYHUX i
€KCIIEpPMMEHTaJIbHUX 3HAaUeHb TSITOBOT'O OIIOPY CTAHOBUTSD Juile 7,3%, a MoxubKa OLiHKYU IOTYKHOCTI — 6,9%, 1110

CBiJTYUTb IIPO BipOTiIHICTh MOJEJIEN.

2. In his dissertation, the scientific task of increasing the efficiency of harvesting potatoes was solved when
justifying the parameters of a combined active ploughshare in the system of a single-row potato digger. To realize
the purpose of the dissertation research, the following tasks have been set and solved: to analyze the design
features of single-row potato diggers, their undermining working bodies, and on this basis to offer an improved
design of a combined active ploughshare with advanced capabilities for digging and transporting a tuberous layer
of soil; develop theoretical models to determine the kinematic parameters of the multi-link mechanism of the
ploughshare and investigate the conditions of directional motion of the bulb-bearing bed particle on its oscillatory
plane; develop a model for studying the reduced moment of inertia of the mechanism for driving the vibratory
ploughshare of the potato digger; develop a model for determining the energy costs for the process of separating
and digging a tuberous layer of soil; make a single-row potato harvesting machine with a vibrating ploughshare
and active sides, conduct its field tests, evaluate the quality indicators of work; draw up a plan and conduct
experimental studies to determine the traction resistance and power consumption for driving the working organs
of the potato digger. The object of the study is the process of digging a potato ridge with a combined active



ploughshare in the system of a single-row potato digger. The subject of the study is the relationship between the
kinematic, structural and energy parameters of the active combined ploughshare when digging a bed of soil in a
potato bed. The scientific result of the dissertation research is to obtain qualitatively new theoretical
dependencies, on the basis of which rational constructive and kinematic parameters of the combined active
ploughshare in the system of a single-row potato digger were obtained, which made it possible to increase the
efficiency of digging potatoes. On this basis, for the first time developed: a theoretical model that describes the
kinematics of a multi-link mechanism of a ploughshare with active sidewalls and allows us to explore the
conditions of directed movement of a bulb-bearing bed particle on its oscillatory plane; mathematical models for
determining energy costs for the process of separating and undermining the bulbous layer of soil with a combined
active ploughshare; theoretical dependencies were further developed to study the reduced moment of inertia of
the mechanism for driving the vibratory ploughshare of the potato digger. In the first chapter, an analysis of
existing potato harvester designs is carried out. These systems demonstrate limited functionality and efficiency
under challenging conditions. A new design of an active share is proposed, featuring adjustable suspensions, active
sidewalls, and a balancing flywheel, which ensures stable operation of the mechanism. Chapter Two introduces the
kinematic diagram of the vibrating share and presents graph-analytical models describing the movement of its
elements. The conditions for the directed movement of soil particles are determined depending on the frequency,
amplitude, share inclination angle, and suspension lengths. A model is developed to describe the motion law and
calculate the equivalent moment of inertia of the drive mechanism. Chapter Three describes the development of a
prototype single-row potato harvester equipped with a combined active share. The following working parameters
are established: machine travel speed of 0.83-1.4 m/s; share vibration amplitude - 5.5-17.3 mm; share inclination
angle - 12°-16°; and theoretical capacity - 0.21-0.35 ha/h. A 32-type experiment was conducted, with a
corresponding matrix and regression equation recorded. Chapter Four details the methodology for field tests. The
draft resistance (7.59-10.27 kN) and drive power (4.55-6.15 kW) were determined depending on the vibration
frequency and amplitude. Local optimization of machine setup parameters was carried out. Chapter Five
investigates the drive dynamics. It was found that using a flywheel instead of a traditional eccentric shaft reduces
the unevenness of the inertia moment by 7-8 times, significantly improving operational uniformity. Models of the
interaction between active sidewalls and the soil were developed, allowing for the calculation of penetration forces
and energy indicators of the digging process. It was determined that the active share reduces digging resistance by
25.3% compared to the passive one. The discrepancy between theoretical and experimental values of draft
resistance is only 7.3%, and the power estimation error is 6.9%, confirming the validity of the proposed models.
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