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1. Y puceprauiiiHiil po60Ti BUPilIEHO HOBE HAYKOBE 3aBJaHHS MiJBUIIEHHS €(EKTUBHOCTI XiMiUHOT0 3aXUCTy
POCJIMH IUISIXOM YAOCKOHAJIEHHSI KOHCTPYKLii MasorabapruTHOro OOIpUCKyBaya 3 OO PYHTYBaHHIM
KOHCTPYKTUBHO-TEXHOJIOTIYHUX [TapaMETPiB THEBMOTIAPABIIiYHOI CUCTEMU >KUBJIEHHS PO3MNUJIIOIOYNX IIPUCTPOI T
crabinizauii mranru. [ peanisauii MeTu gucepTalifiHOroO JOCIIPKEHHS Y poOOTi I0CTaBJIeH] Ta BUPilleHi
HaCTYyIHI 3a7a4i. Ha oCHOBI BiTOMMX KOHCTPYKLii MajorabapuTHUX OOIPUCKYBadiB 3a[IPOIIOHOBAHO yIOCKOHAJIEHY
KOHCTPYKTUBHY CXE€MY CaMOXiIHOrO OGIIPHCKyBaya 3 MasTHUKOBOIO IiABICKOIO mTaHru. Po3po6sieHo TeopeTuyHi
MOJeJIi, SIKi OIUCYIOTh HAlPY>KeHO-1e(pOPMOBaHUI CTaH 6aKa O6IIPUCKYBaya, 1110 TPAHCIIOPTye pobody PiAUHY Ta
BUTIiCHSI€ il IPU HASIBHOCTI HAVIMIIKOBOT'O TUCKY, a TAKOX AVUHAMIUYHI MOJI€JIi KyTOBUX Ta BEPTHMKAJIbHUX KOJIMBAHb
IITAHT'Y OOIIPUCKYBaYa y CUCTEMi MasTHUKOBOI MiABICKY 3 JOJaHO0 Macolo. [l1s peanidalii HAYyKOBUX OCIIiIKeHb

BUT'OTOBJIEHO MajlorabapuTHUN CaMOXiTHUI IITAHTOBUI OOIIPHCKYBay Ta POBEIEHO HOro I10JIbOBi BUIIPOOYBaHHS.



PeasnizoBaHi eKCIEPUMEHTAJIbHI JOCIIIIPKEHHS MIIJTHOCTi 6aKa Ta KIHeMaTUYHUX [TapaMeTpiB IITaHTU OOIIPUCKYBaya,
sKi ;o6pe KOpesio0Th 3 BUKOHAHUMU aHAJIOTIYHUMU TEOPETUYHUMU JOCiIKEHHSIMY, B TOMY YMCJI, i Tpu
3aCTOCYBaHHI iMiTallilHOro MozeoBaHHs. O6'€KTOM JOCIIiIKEHHS € IIPOLIeC OOIPUCKYBAHHS MajorabapuTHUM
CaMOXiJHMM HITAaHTOBUM OOIIPHCKYBaueM 3 MasiTHUKOBOIO ITifIBiCKOIO Ta THEBMOTIIPABIIYHOIO CUCTEMOIO KHBJIEHHS
PO3NUIIIOI0YUX [IPUCTPOIB. [IpeMeToM JOCIiIKEHHS € B3a€MO3BS13KM MK MTapaMeTpaMH i peskuMaMu eKCILTyaTalii
00IIpUCKyBaya, iX BILJIMB Ha MilIHICTb 6aka Ta cTabisnizaliiiHi B1acTUBOCTI IiABICKY LITAHTH, sKa 3abe3euye
piBHOMIpHE HaHeCEHHSI po60YOro [Ipenapary Ha 06pobII0BaHy IOBEPXHIO. [IpOBeleHHS OKPECIEHUX HayKOBUX
OOCiIXEHb LO3BOJIMJIO MiIBUIIUTY €(PEKTHUBHICT XiMiUHOTO 3aXUCTy POCJIMH Yepe3 OOIPYHTYBAHHS PALliOHAJIbHUX
KOHCTPYKTUBHO-TEXHOJIOTIYHUX [IapaMETPiB MTHEBMOTIAPABIIiYHOI CUCTEMU SKUBJIEHHS PO3MUJIIOIOUUX [IPUCTPOIB Ta
crabinizauii mraHru oobnpuckysava. Ha wLiil mizcrasi Bnepiie po3po6ieHo AUHAMIUHI MOJIeJli KOJIMBAaHHS HITAaHTU
MaJIorabapuTHOrO CaMOXiJJHOTO OOIPUCKYBaya y CUCTEMI MasTHUKOBOI MiJBiCKH i3 IITY4YHO 3061/IbIIEHOI0 MACOI0
IITAHTY; MaTeMaTUYHYy MOJEJIb, [0 ONKCY€E HAIPY>KeHO-Ie(POPMOBAHUI CTaH LUUIiHIPUIHOTO BEPTUKAIBHO
PO3MileHOro 6aka O6NpUCKyBaya y IHEBMOTIAPABIIiYHIM CUCTEMI KUBJIEHHS PO3NUJIIOIOYUX [IPUCTPOIB IITAHIU Ta
I03BOJIsSIE BCTAHOBUTH BILJIMB Ha 3arajlbHU HaIllpyKeHO-Ae(OpMOBaHUI CTaH 000JIOHKU KPaeBOTo e(eKTy Npu
HABaHTAXXEHHI MiBEJINTUYHNX HOr0 JHUIL; OTPUMAIU [TIOAAJIBIINN PO3BUTOK TEOPETUYHI 3aJI€5KHOCTI, 110
OOI'PYHTOBYIOTH BIUJIMB I1OJIOKEHHS IITAHTY HA PiBHOMIPHICTh Ta €PeKTUBHICTb OOIIPHCKYBaHHS. Y MEepLIOMY PO3Tii
Iyceprallii OGI'PyHTOBAHO JOLiJIbHICTE CTBOPEHHS MaJIOrabaprUTHOrO CaMOXiJHOTO OOIIpHCKyBayda JJ1sl
(epMepChbKUX Ta MiiCOOHUX roCrofapcTs. [IpoBeeHO aHai3 iCHyI0UnxX MajlorabapUTHUX OOIPUCKYBAUiB, iX THIIIB,
IiepeBar, HeJJ0JliKiB Ta cepy 3aCTOCYBaHHS. Bu3HaueHo KpuTepii CTBOPEHHSI HOBOI KOHCTPYKIii, pO3IJISIHYTO
KJIIOYOBI BY3JIU Ta BIUJIMB I10JIOKEHHS IITAHTY HA PIBHOMIpPHICTh OGIPUCKYBaHHS. Y Ipyromy po3ziji nobynoBaHo
TEOpPEeTUYHi MoJeJi 1711 O6I pPyHTyBaHHSI IlapaMeTpiB o0npucKyBaya. Po3po6s1eHo Moieslb HAllPYKEHO-
IeOpMOBAHOTO CTaHy 0aka Ha OCHOBI 6€3MOMEHTHO] Teopii 060JI0HOK, BU3HAYE€HO JIOITyCTUMUM TUCK i
HaIpyXeHHs. PO3rjisiHyTO MasTHUKOBY IiJBICKY IITAHTY 3 JOAAHOIO MacoIO Ta 0OYIOBaHO AMHAMIUYHY MOJeJb ii
KOJIMBaHb i3 ypaxyBaHHSIM I0JIOXKEHHS IITAHIU Ta 3alI0BHEHOCTI 6aka pob040I0 PifyHOI0. Y TPETbOMY PO37ii
OIKMCAHO KOHCTPYKIIIO JOCIiZHOTrO 3pa3ka 06IpUCKyBaya (IIMPHUHA 3aXBaTy — 5 M, BUCOTA BCTAHOBJIEHHSI ITAHTU —
350-1100 mm, nponyKTUBHiCTb — 1,8-2,7 ra/r0o11), METOAUKY JOCJIiIPKEHD Ta IJIaH €KCIIEPUMEHTIB. Y YeTBEPTOMY
PO3[iji MOAAHO pe3ysbTaTy MOJIbOBUX Ta JaOOPATOPHUX JOCHIKEHb, 110 HiATBepAnan ePeKTUBHICTb MallMHU I
BiITIOBiJHICTb TEOPETUYHUM PO3paxyHKaM. PO36IKHICTb y HAaNIpy>KEHHSIX CTiHKM 6aKa He NIepeBUllua JOMyCTUMUX
3HaYeHb, e(PEKTUBHICTb MAaITHUKOBOI Mi/IBiCKM 3a6e3evynsia 3HUKeHHS [IPUCKOPeHb y 1,7 pa3u. Y w'aTtoMy po3zimi
[I0/JAHO METOJVKY OL[{HKY HAIIPY>KEHOT'O CTaHy 6aKa IpY TIOBHOMY HaBaHTaK€HHI, BCTAHOBJIEHO HE3HAYHUH BILJIVB
rijpOCTaTUYHOrO THUCKY Ta MiATBEPIYKEHO PE3YJIbTATHU 32 NONOMOro 3D-MOIeM0BaHHS 3 TOYHICTIO IoHaZ, 99%.
JocigKeHHsT MasgTHUKOBOI MiABICKY [TI0Ka3a/IU 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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