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Pedepar:

1. Y puceprauiiiHiii po60Ti BUpilIEHO HOBE HAYKOBE 3aBJAaHHS MiBUIIEHHS €(PEKTUBHOCTI XiMIiYHOTO 3aXUCTy
POCJIVH IJISIXOM YJOCKOHAJIEHHS KOHCTPYKIlii MaJlorabapuTHOrO OOGNPUCKyBaya 3 OOIPYHTYBAaHHSIM
KOHCTPYKTUBHO-TE€XHOJIOTIYHUX NIapaMeTpPiB MHEBMOTIAPaB/IYHOI CUCTEMU >KUBJIEHHS PO3MUJIIOI0UMX [IPUCTPOI Ta
crabisnizanii mranru. 11 peanisanii MeTn gucepTauiiHOrO JOCIIIPKEHHS Y pOOOTi IOCTABJIEH] Ta BUPILIEH]
HACTYIHI 3a7a4i. Ha 0CHOBI BifoMuX KOHCTPYKLill MasorabapuTHUX OOIIPHCKYBayiB 3alIpOIIOHOBAHO yIOCKOHAJIEHY
KOHCTPYKTUBHY CXE€MY CaMOXiIHOrO OGIIPMCKyBaya 3 MasgTHUKOBOIO MifiBiCKOIO MTaHrU. PO3po6sieHO TeopeTuyHi

MOJIei, SIKi ONUCYIOTh HAMpy>KeHO-1edOpMOBaHMM CTaH 6aKka OGIIPUCKYBaya, 110 TPaHCIOPTYe pob0OYy PiIUHY Ta



BUTICHSIE ii IPM HASIBHOCTI HAIJIMIIKOBOIO TUCKY, & TAKOXX NVHAMI4YHI MOZ€JIi KyTOBUX Ta BEPTUKAJIbHUX KOJIMBAHb
IITAHT'Y OOIIPUCKYBava y CUCTEMi MasITHUKOBOI MiABICKYU 3 LOJaHO0 Macolo. [1j1s1 peaniszaliii HAYyKOBUX JOCIiIKeHb
BUT'OTOBJIEHO MajlorabapuTHUN CaMOXiJHUI IITAaHTOBUI OOIIPHCKYBay Ta IPOBEIEHO MOro I10JIbOBi BUIIPOOYBAHHSI.
PeasnizoBaHi eKCIEPMMEHTAJIBbHI NOCIIIIPKEHHS MiITHOCTi 6aKa Ta KIHeMaTUYHUX [IapaMeTpiB IITaHTU OOIIPUCKYBaya,
SIKi 10O6pe KOPEeJIIOI0Th 3 BUKOHAHMMU aHAJIOTIYHMMU TEOPETUYHUMU JOCIIiIKEHHSIMY, B TOMY YUCJI, i IpU
3aCTOCYBaHHI iMiTalilHOro MozeoBaHHs. O6'€KTOM JOCIIiIKEHHS € IIPoLiec OOIPUCKYBAHHS MajorabapuTHUM
CaMOXiJJHUM IITAHTOBUM OOINPHUCKYBAaYeEM 3 MAITHUKOBOIO MiIBICKOIO Ta THEBMOTiIPABJIiYHOK CUCTEMOIO )KUBJIEHHS
PO3NUJIIOI0YUX [TPUCTPOIB. [IpeMeToM JOCIiIKEHHS € B3a€MO3B S13KM MiXK MapaMeTpaMH i peskuMaMu eKCILTyaTaii
OOIpUCKyBaya, iX BIIJIMB Ha MiLIHICTb 6aka Ta cTabimnisaliiiHi B1aCTUBOCTI MiABICKY LITAHTH, KA 3abe3nevye
piBHOMipHE HaHeCeHHsI po60YOro [Ipenapary Ha 06pobIII0BaHy OBEPXHIO. [IpoBeleHHSI OKPECIeHUX HayKOBUX
IOCJiIKeHb LO3BOJIMJIO MiIBULIUTY €(PEKTHUBHICT XiMiUHOI0O 3aXUCTy POCJIMH Yepe3 OOI PYHTYBAHHS PalliOHAJIbHUX
KOHCTPYKTUBHO-TEXHOJIOTIYHUX IapaMeTPiB IHEBMOTIAPABIIIYHOI CUCTEMU KUBJIEHHS PO3IUJIIOIOYMX [IPUCTPOIB Ta
crabinizauii mranru obnpuckysava. Ha wiil mizcrasi Bnepiue po3po6ieHo AUHAMIUHI MOIeJli KOJIMBAHHS MITaHIU
MaJlorabapuTHOrO CaMOXiJJHOTO OOIPUCKYBaya y CUCTEMI MasiTHUKOBOI MiJBiCKH i3 IITY4YHO 361/1b1IEHOI0 MACOI0
IITAHTY; MAaTEMATUYHY MOJEJb, 1[0 OMMCY€E HANPY>KEHO-1e(POPMOBAHUI CTaH LIWIiHIPUYHOTO BEPTUKAIBHO
PO3MileHOro 6aKa O6IpUCKyBaya y IHEBMOTIAPABIIiYHIM CUCTEMI KUBJIEHHS PO3IUIIOI0YNX [TPUCTPOIB IITAHIU Ta
II03BOJIsSlE BCTAHOBUTH BIJIMB Ha 3arajlbHUi HallpyKeHO-Ae(OopMOBaHUI CTaH 000JIOHKU KPaeBOTo e(eKTy Npu
HABaHTAXEHHI MiBEJNTUYHMX MOT0 IHUI; OTPUMAJIN [10JAbIINI PO3BUTOK TEOPETUYHI 3a7I€XKHOCTI, 110
OOI'PYHTOBYIOTb BIIJIMB I10JIOKEHHSI IITAHTY HA PiBHOMIPHICTb Ta €(P)EKTUBHICTb OOIPUCKYBAHHS. Y NepLUIOMY PO3Lii
Iycepralii O6I'PyHTOBAHO JOLJIbHICT CTBOPEHHS MaJjIorabapruTHOrO CaMOXiJHOTO OOIIpYCKyBayda JJ1st
(depMepChbKUX Ta MiiCOOHUX rocrofapcTs. [IpoBeeHo aHai3 iCHyl0Unx MajlorabapuTHUX OOIPUCKYBaYiB, iX THIIIB,
nepesar, HeJIoJIiKiB Ta cpepu 3aCTOCYBaHHS. BU3HaueHO KpUTepii CTBOPEHHS HOBOi KOHCTPYKLLii, pO3IJISIHYTO
KJIIOYOBIi BY3JIY Ta BIUJIUB [TOJIOKEHHS! LITAHTY HA PiBHOMIPHICTb OGIIPUCKYBaHHS. Y IPyroMy po3ziji nobynoBaHo
TEOpeTUYHi MoJeJi 111 O6IPYHTYBaHHS IlapaMeTpiB o6npucKysaya. Po3pobseHo Moieb HallpyKeHO-
Ie(pOpPMOBAHOr0 CTaHy 6aKa Ha OCHOBi 6€3MOMEHTHOI TeOopii 060JI0HOK, BUBHAYEHO AOMNYyCTUMUIN TUCK i
HaIpyKeHHs. PO3rjisiHyTO MasTHUKOBY ITiIBICKy IITAHTY 3 TOAAHOIO MacOIO Ta OOYIOBaHO AMHAMIYHY MOJeJb ii
KOJIMBaHb i3 ypaxyBaHHSM I0JIOXKEHHS IITAHIU Ta 3alIOBHEHOCTi 6aka pob0UoI0 PifuHOI0. Y TPeTbOMY PO37ii
OIKMCAHO KOHCTPYKIIiIO JOCiHOTO 3pa3ka 06IpUCKyBaya (IMpHUHA 3aXBaTy — 5 M, BUCOTAa BCTAHOBJIEHHS ITAHTU —
350-1100 mm, npoayKTUBHIiCTb — 1,8-2,7 ra /Tr011), METOAUKY JOCJiIPKEHD Ta IIJIaH €KCIIEPUMEHTIB. Y YeTBEPTOMY
PO3Iiii MOAAHO pe3yabTaTy MOJIbOBUX Ta JaO0OPATOPHUX JOCHIIKEHb, 110 HiATBepanan ePeKTUBHICTb MallMHU 1
BiITIOBiJHICTh TEOPETUYHUM PO3paxyHKaM. PO36IKHICTh y HaNpy>KEHHSIX CTiHKM 6aKa He IlepeBUllua LOMyCTUMUX
3Ha4€Hb, €(PEKTUBHICTb MAITHUKOBOI Mi/IBiCKM 3a6e3Ieunsia 3HUKEHHS IPUCKOPEHb y 1,7 pa3u. Y W'aToMy po3zimi
MIOJIJAHO METOAMKU OL[{HKM HAIIPY>KEHOT0 CTaHy 6aKa IIpy MOBHOMY HaBaHTa’KE€HHI, BCTAHOBJIEHO HE3HAYHUI BILJIUB
riJpOCTaTUYHOrO THUCKY Ta MiATBEPIPKEHO PE3YJIbTATHU 32 NONOMOro 3D-MOne0BaHHS 3 TOYHICTIO oHaZ, 99%.
JocigKeHHsT MasgTHUKOBOI IiABICKY [10Ka3a/I1 BiICYTHICTb PE30HAHCHUX PEKUMIB 3aBISKU BiIMIHHOCTI BJIACHUX i

BUMYIIEHVX YaCTOT HE MEHIIE HiX y 3,6 pa3u.

2. In the dissertation, a new scientific task was solved to increase the efficiency of chemical plant protection by
improving the design of a small-sized sprayer with the justification of the structural and technological parameters
of the pneumohydraulic power supply system for spraying devices and stabilizing the rod. To realize the purpose
of the dissertation research, the following tasks are set and solved in the work. On the basis of known designs of
small-sized sprayers, an improved structural scheme of a self-propelled sprayer with a pendulum suspension of a
rod is proposed. Theoretical models have been developed that describe the stress-strain state of the sprayer tank,
transporting the working fluid and displacing it in the presence of excess pressure, as well as dynamic models of
angular and vertical vibrations of the sprayer rod in the pendulum suspension system with added mass. For the
implementation of scientific research, a small-sized self-propelled rod sprayer was manufactured and its field tests
were carried out. Experimental studies of tank strength and kinematic parameters of the sprayer rod were
implemented, which work well with similar theoretical studies performed, including the use of simulation
modeling. The object of the study is the spraying prosses of a small-sized self-propelled rod sprayer with a



pendulum suspension and a pneumohydraulic power supply system for the spraying devices. The subject of the
study is the relationship between the parameters and operating modes of the sprayer, their effect on the strength
of the tank and the stabilization properties of the rod suspension, which ensures uniform application of the
working preparation to the treated surface. Carrying out outlined scientific researches made it possible to increase
efficiency of chemical protection of plants through substantiation of rational structural and technological
parameters of pneumohydraulic power supply system of spraying devices and stabilization of the sprayer rod. On
this basis, dynamic models of oscillation of the rod of a small-sized self-propelled sprayer in a pendulum
suspension system with an artificially increased rod mass were first developed; a mathematical model describing
the stress-strain state of the vertically oriented cylindrical sprayer tank in the pneumohydraulic power supply
system of the rod spraying devices and allowing to investigate the effect on the general stress-strain state of the
shell of the edge effect when loading the bottoms; theoretical dependencies substantiating the influence of the rod
position on the uniformity and efficiency of spraying were further developed. In the first chapter of the
dissertation, the feasibility of developing a compact self-propelled sprayer for use on small farms and household
plots is substantiated. An analysis of existing compact sprayers, their types, advantages, disadvantages and areas of
application has been conducted. Criteria for creating a new design have been defined, key components considered
and the influence of boom position on spray uniformity examined. In the second chapter, theoretical models are
developed to justify the sprayer’s design and technological parameters. A stress-strain state model of the tank is
created based on the membrane theory of shells, with allowable pressure and stresses determined. The design of
the pendulum boom suspension with added mass is considered and a dynamic model of its oscillations is built,
taking into account the boom position and the filling level of the tank with working fluid. The third chapter
describes the design of the experimental sprayer prototype (working width — 5 m; boom height range — 350-1100
mm; capacity — 1.8-2.7 ha /h), the research methodology and the experimental plan. The fourth chapter presents
the results of field and laboratory tests that confirmed the machine’s efficiency and compliance with theoretical
calculations. The deviation of stresses in the tank wall did not exceed allowable values, while the pendulum
suspension’s effectiveness reduced vertical accelerations by 1.7 times. In the fifth chapter, methods for assessing
the stress-strain state of the tank under full load are provided, the minor influence of hydrostatic pressure is
determined and the results are confirmed using 3D modeling with accuracy exceeding 99%. The study of the
pendulum suspension showed no resonance modes due to a difference between natural and forced frequencies of
at least 3.6 times.
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