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Pedepar:

1. Y puceprauiiiHiii po60Ti BUpilIEHO HAayKOBE 3aBJaHHS MiJBUIEHHS €(PEKTUBHOCTI 30MpaHHs KapTOILli Ipu
OOIpyHTYBaHHi IlapaMeTpiB KOMOIHOBAaHOTO aKTUBHOTO JIEMellla B CUCTEMi OJHOPSIAHOTO KapToIlekonaya. s
peaizallii MeTy AucepTaLiliHOTO JOCIiI)KEHHs y poOOTi MOCTaBJIeHi Ta BUpIlIeHi HACTYIIHI 3a7ay4i: IPOLEHO aHali3
KOHCTPYKTUBHUX OCOOJIMBOCTEN OJHOPSIOHUX KapTOIJIEKOIAUiB, iX MiJKOMyI0UNX pOOOUYUX OPraHiB, Ta Ha 1iill OCHOBI
3aIIPOIIOHOBAHO YIOCKOHAJIEHY KOHCTPYKILiI0 KOMOIHOBAaHOTO aKTUBHOI'O JIEMELIA 3 PO3LIMPEHNMU MOXJIMBOCTSIMU
IOZ0 MiAKOIyBaHHS Ta TPAHCIIOPTYBaHHs 6YJIbOOHOCHOTO I1JIaCTy I'PYHTY; PO3P0O0JIEHO TEOPETUYHI Mogeri st

BHU3Ha4YE€HHS KiHEMaTUYHUX napaMGTpiB 0araToJIaHKOBOT'O MeX&HiBMy JIEMEIIA Ta ,I[OCJIi)KeHO YMOBU HAIIPpAaBJIEHOT'O



PYXY YaCTMHKU OYJIbOOHOCHOTO TJIaCTa Ha MOro KOJIMBHIM MJIOLMHI; pO3pO6JI€HO MOJIEb JJ1 TOCiIKEHHS
[IpPUBELIEHOI0 MOMEHTY iHepLii MexaHi3My NIpUBOJY BibpaLiliHOTo ieMella KapToIIeKoIaya; po3po6yieHO MOZEJb
IJ151 BUBHAUEHHS €HepreTUYHUX 3aTPaT Ha IPOLIEC BifliJeHHs Ta MiJKONyBaHHs 6yJIbOOHOCHOTO I1JIaCTy I'PYHTY;
BUTOTOBJIEHO OJHOPSIIHY KapTOIJIE30UPa/IbHY MALIMHY 3 BibpaliliHUM JIeMelleM Ta aKTUBHUMU OOKOBMHKAaMH,
IIPOBEJIEHO ii 10JIbOBI BUNIPOOYBAHHS, 3p0O06JIEHO OLHKY IKiCHUX OKa3HUKIB pOOOTH; CKJIaI€HO IJIaH Ta IIPOBEEHO
€KCIIePUMEHTAJIbHI JOCIIIKEHHS 010 BU3HAYEHHS TSATOBOTrO OMOPY Ta CIOXXUBAHOI TOTYKHOCTI 1J151 IPUBOLY
pobounx opraHis KapTomiexkonayda. O6’eKTOM JOCIiIPKEHHS € IIPOLIEC MiJKOIyBaHHS KapTOIJISHOI IPsiIKA
KOMOIHOBAaHMM aKTHMBHUM JIEMEIIEM B CUCTEMi OJJHOPSIAHOTO KapToIlieKkomnaya. [IpeiMeToM IOCTiIKeHHS €
B32€MO3B'I3KM MK KiHEMAaTUYHUMU, KOHCTPYKTUBHUMU Ta €HEPreTUYHUMY NTapaMeTpaMu aKTUBHOTO
KOMOiHOBaHOTrO JieMellla NPy MiAKOIYBaHHI IJ1IacTa IPYHTY KapTOIJISIHOI Ipsiiku. HaykoBUM pe3ysibTaToM
IVCEePTaLiMHOrO AOCJIIPKEHHS € OTPMMAHHS SIKICHO HOBUX TEOPETUYHUX 3QJIEXKHOCTE, Ha OCHOBI SIKUX OTPUMAHO
palioHasbHi KOHCTPYKTHBHI Ta KiIHEMaTHU4Hi NapaMeTpyu KOMGIHOBaHOI'O aKTUBHOI'O JIEMELIEM B CUCTEMI
OJIHOPSIHOTO KapTOILJIEKOIaya, 110 AO3BOJIWJIO MiABULIMTH eeKTUBHICTD MiKoIyBaHHs KapToruli. Ha uiit mincrasi
BIlEeplIe PO3PO0JIEHO: TEOPETUYHY MOJIEJIb, SIKA ONUCYE KiHEMATUKY 6araToJIaHKOBOTO MEXaHi3My JiemMelIa 3
AKTMBHMMU 60KOBUHKAMMU Ta JIO3BOJISIE JOCJIIIPKYBAaTH YMOBU HAIIPABJIEHOTO PYXy YaCTUHKU OyJIbOOHOCHOTO I1J1acTa
Ha 10T0 KOJIUBHI IJIOLMHI; MaTeMaTUUHI MOZei i1 BUBHAYE€HHS €HEPreTUYHUX 3aTpaT Ha IIPoliecC BifAineHHs Ta
IiAKOIyBaHHs O6yJ1IbOOHOCHOIO IIJIACTY I'PYHTY KOMOIHOBAaHMM aKTMBHUMMU JIEMeLIeM; OTPUMAM NOJAJbIINN
PO3BUTOK TEOPETUYHI 3aJIEKHOCTI IJIs1 HOCIIIIKEHHS ITPUBELEHOI0 MOMEHTY iHEPLil MEXaHi3My IIPUBOAY
Bi6paLiifHOro JIeMelIa KapToIjieKonaya. Y nepmomy po3ziji BAKOHAHO aHali3 iCHyI0YMX KOHCTPYKLiN
KapromnseKkonayis. Taki cuctemMu MaloTb 0O6MeKeHY PYHKLiIOHAIbHICTD i ePeKTHBHICTb Y CKIaAHUX YMOBaX.
3anpornoHOBaHO HOBY KOHCTPYKIiI0 aKTUBHOTO JIEMEIA, OCHAIEHOT'O PEryJbOBaHUMHU ifiBiCaMU, aKTUBHUMU
OOKOBMHKaMU U 3piBHOBAKYBaJIbHUM MaXOBHUKOM, 110 3abe3edye cTabijibHy po60Ty MexaHi3My. Y Ipyromy posmimi
PO3pobJIeHO KiHeMaTUYHy cXeMy BibpaliiiHoro jemenia, modyoBaHo rpadoaHasiTUuHi MO, 110 OIIUCYIOTh
[epeMIIIEHHS MOr0 €JIEMEHTIB. BCTaHOBJIEHO YMOBU CIIPSIMOBAHOTO PYXY YaCTMHOK I'PYHTY 3aJIEKHO Bifl 4aCTOTH,
aMILITY M, KyTa HaXWJly JIEMEIIa Ta JOBXWH MifBiciB. [I00y0BaHO MOJIEIb, SIKa OIMCY€E 3aKOH PYXYy Ta JJ03BOJISE
BU3HAYWTYU [IPUBELEHUN MOMEHT iHepLii NPUBOAY. Y TPETbOMY PO3Zijli BUTOTOBJIEHO AOCIIAHUN 3Pa30K
KapToIljieKonaya 3 KoOMOiHOBaHMM aKTMBHUM JieMellleM. BcTaHoBseHO po6odi napaMeTpy: MIBUAKICTb PYXy arperaTy
0,83-1,4 m/c; ammiTyza KosMBaHb — 5,5-17,3 Mm; Haxui aemema - 120-160; npoaykrusHicTs - 0,21-0,35 ra/rog,.
[IpoBeneHO eKCIIEPUMEHTH TUITY 32, CKJIANEHO BiANOBIIHY MaTPULIO 1 3alIMCaHO PiBHAHHS perpecii. Y yueTtBepromy
PO3Iii OIMCaHO METOANKY I0JIbOBUX AOCTiIKeHb. BusHaueHo Tsarosuii omip (7,59-10,27 kH) Ta MOTYXHICTH
npusony (4,55-6,15 kBT) 3a/1€5KHO Bif 4acTOTH I aMILITy11 KOJMBaHb. [IpoBeieHO JI0OKaIbHY ONTUMI3alliio
[apaMeTpiB HaJIAlITYyBaHHS MAallUHU. Y II'ITOMY PO3[iJi JOCTiIKEHO IUHAMIKy IpUBOLY. BCTaHOB/IEHO, 1O
3aCTOCYBaHHS MaXOBMKa 3aMiCTb EKCLIEHTPUKOBOIO Bajla 3MEHIIY€E HEPIBHOMIPHICTb iHEPLIITHOTO MOMEHTY B 7-8
pasiB, oKpaulyuy piBHOMipHICT, po6oTu. [106y10BaHO MOJieli B3aeMOIii aKTUBHUX OOKOBMHOK i3 I'PYHTOM,
BM3HAUYEHO 3yCUJLJIS iX IPOHUKHEHHS, @ TAaKOXK €HePreTUYHi MOKa3HUKY IIPOLIECY MifKoIlyBaHHS. BcTaHOBIIEHO, 110
AKTMBHUU JIEMilll 3HXKY€E 3yCUILIS MTiIKOITyBaHHS Ha 25,3% MOPIBHSIHO 3 TaCUBHUM. PO36DKHICTh TEOPETUYHUX i
€KCIIEpMMEHTAJIbHUX 3HAYEeHb TSITOBOTO OIIOPY CTAHOBUTSD Juine 7,3%, a MoxubKa OLiHKHU IOTYKHOCTI — 6,9%, mo

CBIUUTH NIPO BiPOTiIHICTh MOJIETIEN.

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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