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1. O6'eKT - TEXHOJIOTIYHMIA ITPOLIEC BiOPaLiiHOrO BUKOITYBaHHS KOPEHETUIOAIB IIyKPOBOI'0O OYPSKY Ta B3a€MOJis
Bi6paLifiHUX BUKOIYIOUMX POOOUMX OpPraHiB 6ypsiKO30MpaIbHUX MALIMH 3 KOPEHEIUIOAAMU Ta OTOYYIOUNM X
I'PYHTOM. MeTa - MiJBUIIEHHS SIKOCTi BUKOITYBaHHS KOPEHEIIOIIB Ta 3HMKEHHS €HEPro3arpaT BUKOHAHHS
TEXHOJIOTIYHOrO IIPOLIECY Ha MificTaBi pO3pOOKY PYyHAAMEHTAJIbHUX TEOPETUYHUX OCHOB MEXaHiKO-T€XHOJIOTiYHOTO
OOI'pPYHTYBaHHSI IIPOLIECY BiOPaLiliHOrO BUKOINyBaHHS. MeTOIY - TEOPETHUYHI JOCIIiIKEHHS IPOBOAUINCS Ha 6a3i
3aCTOCYBAaHHS METOJIMKU CKJIQZAHHS NudepeHLiabHUX PiBHSIHb PyXy TBEPAOTO Tija, 0 3HAXOAUTLCA Mifl Aielo
IIEBHOI CUCTEMU CUJI. BUKOPHUCTAaHI TaKOX NPUHLMII cTallioHapHOi 1ii OcTporpancekoro-I'amisibToHa B TEOPii
KOJIMBAHb CUCTEM 3 PO3IOAIJIEHNMU [IapaMeTPaMU, OCHOBHI ITOJIOKEHHS TEOPIi yzapy, Teopii KoJInBaHb CUCTEM 3i
CKiHYEHHUM YMCJIOM CTYIIE€HIB BUILHOCTI, KIHEMaTWUYHi i A¥HaMidHi piBHAHHSA Eilsiepa, OCHOBHI I10JIOKEHHS OIIOPY

MaTepiasiB Ta TeOpii UMOBIPHOCTI i MATEMATHUYHOI CTaTUCTUKU. EKCIIEpUMEHTAJIbHI IOCTiIPKEHHS TPOBEIEHi i3



3aCTOCYBaHHSIM 3arajlbHUX Ta YaCTKOBUX METOMMK, 3 BUKOPUCTAHHIM MaTEMaTUYHUX METOJIiB NIJIaHyBaHHSL.
O6pobKa pe3ysbTaTiB eKCIIePUMEHTAJIbHUX NOCIiIKeHb 3[iiCHIOBAIACS CTATUCTUYHUMU METOLaMHU 32 JOIIOMOT0I0
[IPOrpaMHUX I1aKeTiB aHaJi3y AaHux. HoBusHa - [licTasna nopanbiinii pO3BUTOK TE€OPisS BUKOIYBAaHHS KOPEHEIUIOIB
LIyKpPOBOTO OYPSIKy IACUBHUM JIEMIIIHAM KONAa4YeM, 30KpeMa N0OY0BAHO MaTEMAaTU4YHY MOJIeJIb 6€3[10CepeIHbOL
B3aeMOJii JiemeliB BUKOMYI0YOro pob604yoro opraHy 3 KOpeHeIIogoM IIPYU BUTY4€HHI KOPEHEIIOAY 3 IPYHTY.
Po3po6seH0 Teopilo NO3[OBXKHIX i ficTana noganbuinii pO3BUTOK TeOpisl IOIePeYHUX KOJINBaHb KOPEHEIJIONY B
I'PYHTI SIK IIPDY>)KHOT'O TijIa B IPY>)KHOMY CE€PEAOBULi. 3HAIAEHO aHAIITUYHI BUPa3u [1JIs1 3HAXO[KEHHSI BJIaCHUX
YaCTOT BiJIbHUX Ta aMIUIITy[I1 BUMYLIEHUX KOJIMBaHb 3 YMOB HEPO3PMBaHHS i HE3/ITaMyBaHHS KOPEHEIJIOiB.
OTtpumaHo cucteMy gudepeHLiaJbHUX PiBHSIHb IIPOCTOPOBUX KOJIMBAaHb KOPEHEIJIONY B I'PYHTI Ha 6asi
KiHeMaTUYHUX i AMHAMIYHUX piBHSHb Eiliepa Ta cucreMy nu@epeHLiaJbHUX PiBHSHb IOCTYIAIbHUX KOJIMBAHb
KOPEHEIIONy Pa30M 3 YMOBHOIO TOYKOIO 3aKPillJIEHHS i OTOUYIOYMM I'PYHTOM, @ TAKOX KYTOBUX KOJIMBaHb
KOPEHEIIONY HAaBKOJIO YMOBHOI TOYKU 3aKPIIlJIEHHS K TBEPLOIO TijIa y NPYKHOMY cepenoBuili. OTprMaHO
AQHAJIITUYHI BUPA3U JJ151 3HAXOIPKEHHS YaCTOT i aMILIITY], BiIbHUX, BiIBHUX CYIIPOBOMKYIOUMX Ta BUMYLIEHUX
KOJIMBaHb KOPEHEIJIOAY Y I'PYHTI SIK TBEPJOTO Tijla y NPY)KHOMY CEPEJIOBHII, 3a SIKUX BilOYBAa€ThCS [10BHE
PYIHYBaHHS 3B'13KiB KOPEHEIIOY 3 I'PYHTOM. PO3p06J1eHO Teopito 6e31ocepeIHbOrO BUTYyY€HHSI KOPEHEITIONY 3
I'PYHTY, BUBHaY€HO KiHeMaTHU4Hi napameTpu pob0o4oro oprasy, 3a sIKUx 3ab6e3nevyeTbCsl [I0BHE BUJIyYEHHS
KOPEHEeIJIoy 3 I'PYHTY. PO3p006sieHO OCHOBHI NPUHLIMIIM Teopii ylapHOi B3aeMOJii BiOpaLliflHOro BUKOIY04Oro
po604Oro oprany 3 KOpeHeIJI0A0M ITPU IOYATKOBOMY KOHTAKTi po60YOro OpraHy 3 KOpEHEIJI00M Y IPOoLieci Horo
BIJIyYE€HHS. 3HANIEHO aHAIITUYHI YMOBM HE3JIlaMyBaHHS XBOCTOBOI YaCTMHY KOPEHEIUIOIB IIPY YAAPHIN B3aeMOii
3 KorayeM. BuzHayeHo onyCcTUMI 3BefleHi 10 TOUKH yAapy Macu pob604yoro opraHy, JOIyCTUMI YaCTOTH KOJIMBaHb
po60o4oro oprasy Ta JONYyCTUMi IIBUAKOCTI MOCTYNAJIbHOTO PyXy Kolaya 32 YMOB HE3JIaMyBaHHS KOPEHEIUIOiB IpU
ynapi. BusHaueHo MiHIMaJIbHO IOMYCTUMi 4aCTOTH KOJMBaHb POGOYOro OPraHy AJis 3a4aHoi MBUIKOCTI
[IOCTYIIAJIBHOTO PyXy KOIlaya i JOBKMHU 331HbOI YaCTHHU POOOYOTr0 PycCiIa, 3a IKUX MOKJIMBUIN X04a 6 OIMH 3aXBaT
KOXXHOT'O KOPEHEeIJIoly BibpalilHMM BUKOIIyIOUMM POOOYMM OpraHoM. Pe3ysbTaTu JOCiKeHb. 3a pe3yibTaTaMu
IOCJIiIKeHb 3alIpPONIOHOBAHO KOHCTPYKIi BibpaliliHUX BUKOMYIOYMX POOOYMX OpPraHiB KOPEHEe30UPaJIbHUX MAlKH,
sKi 3axuieHi 10 narenTamu. PesysbTaTi JOCTIIKEeHb i ofepKaHi peKoMeHalii MOXyTb 6yTH BUKOPUCTaHI IIp1
IIpPOEKTyBaHHi, po3pobLi i MogepHizallii HOBUX KOHCTPYKLill KopeHe361paabHUX MallvH. ['asy3b - MalluMHU i 3aCO0u

MexaHizallii arpapHOro BUpOOHULITBA.

2. Object - a process of vibrational digging up of sugar beet root crops and interacting of vibrational digging out
executive devices of beetroot pullers with root crops and soil enclosing them. Purpose - increasing quality of
digging up of root crops and decrease of power inputs of process on the basis of working out of fundamental
theoretical bases of mechanical and technological substantiation of process of vibrational digging up. Methods -
Theoretical researches were carried out with applying of methods of compiling of differential equations of
movement of the solid body which is under the influence of certain system of forces. Are used also a principle of a
stationary operation of Ostrogradskii-Hamilton in the theory of oscillations of distributed parameter systems;
fundamentals of the shock theory; fundamentals of the theory of oscillations of systems with a finite number of
degree of freedoms; Euler's kinematic and dynamic equations; fundamentals of strength of materials and
probability theory and mathematical statistics. Experimental researches are carried out with applying of
conventional and private techniques, with use of mathematical methods of planning. Data processing of
experimental researches was carried out by statistical methods by means of software packages for data analysis.
Novelty - Theory of digging up of sugar beet root crops by passive share lifter has had the further development,
the mathematical model of direct interacting of shares of the digging out executive device with a root crop at root
crop removal out of soil is developed. Theory of longitudinal and transverse oscillations of root crop as elastic body
fixed in the soil as in elastic medium is constructed. Analytical forms for determination of fundamental frequencies
of free oscillations and amplitudes of forced oscillations from conditions of root crop undamageability and
unbreaking tail root crop part off are found. The system of differential equations of space oscillations of a root
crop in soil on the basis of Euler's kinematic and dynamic equations and system of differential equations of
translational oscillations of a root crop together with a conditional point of fixation and enclosing soil, and also



angular oscillations of a root crop round a conditional point of fixation as solid body in elastic medium are
obtained. Analytical forms for determination of frequencies and amplitudes of free, free accompanying and root
crop forced oscillations of root crop in soil as solid body in elastic medium at which there is a final fracture of
connections of a root crop to soil are obtained. The theory of sugar beet root crop direct removal out of soil is
developed, kinematic parameters of the executive device at which full root crop removal out of soil guaranteed
occure are defined. Main principles of the theory of shock interacting of the vibrational digging out executive
device with a root crop at initial contact of the executive device to a root crop in the course of its removal out are
developed. Analytical conditions of unbreaking tail root crop part off at shock interacting with the digger are
obtained. Admissible reduced to a point of impact masses of the executive device, admissible oscilation frequency
of the executive device, and admissible velocities of translational motion of the digger under the condition of
unbreaking tail root crop part off at impact are defined. Minimum admissible oscilation frequency of the executive
device for the set velocity of translational motion of the digger and set length of a back part of a working directing
surfaces at which one capture of each root crop by the vibrational digging out executive device is possible at least
is defined. Results of investigation. On the basis of results of researches the constructions of vibration digging out
executive devices of beetroot pullers which are protected by 10th patents have been offered. Results of researches
and received recommendations can be used at projection, working out and modernising of new constructions of
beet harvesting combines. Branch - Machines and means of agricultural production mechanization
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