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1. MeTonu po3paxyHKy pecypcy i BLOCKOHaJeHHS KOHCTPYKLi# MMPOKO3aXBaTHUX IUTAHT CiIbCbKOTOCIIOIaPChKUX

06MpUCKyBauiB

2. Durability calculation methods and improvement of agricultural sprayers broadcast booms design

Pedepar:

1.V nuceprariiiiHiil po60Ti OTpUMaHO SIKICHO HOBi €eKCIIepUMEHTAJbHi Ta TEOPETUYHI MiIXOU 111010 METOIiB
PO3paxyHKy PecypcCy MITaHT IHMPOKO3aXBAaTHUX CiJIbCbKOTOCIIOAPChKUX OOIIPUCKYBaYiB 3 ypaxyBaHHSIM
eKCIUIyaTalitHUX CUJIOBUX i Qi3MKO-XiMiuHKX (PpakTOpiB. BCTAHOBIEHO MeXaHi3MU KOPO3iHHOTO PyHHYBaHHSI
MeTaJly KapKacy CeKlii IITaHT¥ O6IPUCKyBaya B CEPeOBUILAX HACUYEHUX PO3YMHIB iHcekTuuuny Hypesn [ i
pigxoro komiiekcHoro no6pusa KAC-32. [IpoBeieHO NOCTiIKEHHS Ta OLIIHEHO BIJIUB LIMX CEPEOBUIL HA BTOMHY
Ta KOPO3i1HO-BTOMHY JOBrOBiYHiCTb cTasi CT3I1C KapKacy CeKLii MTaHry, a TAKOXK Ha XapaKTEPUCTUKY ii

TPILMHOCTIMKOCTI 32 LMKJIIYHOTO HaBaHTaKeHHsI. [I06y10BaHO PO3PaxXyHKOBY MOJieJIb /1711 BU3HAUEHHS PECYpPCY



POOOTH €JIEMEHTIB IITAHT OOIIPMCKYBAYiB IPYU IAKJIIYHUX €KCIUIyaTaliIHUX HaBaHTaXXeHHIX. CPOPMYIbOBaHO
METOJ], PO3PaxXyHKY 3aJIMIIKOBOTO PECYPCY LITAaHTY OGIIPUCKyBaya 32 MAHEBPOBOI'O PEXXUMY HaBaHTaXXEHHS Ha
OCHOBI BiZJOMOr0 €HEPreTUYHOTrO MiIX01y. 3alIPOIIOHOBAHO OPUTiHANIBHY PO3PaxyHKOBY MOJIEJb [IJIS1 BUBHAYEHHS
pecypcy poOOTH IITAaHTY TPU O€IHAHHI BIIJIMBY €KCIUTyaTalilHUX CUJIOBUX i (Pi3UKO-XiMiYHUX (PAKTOPIB.
Cdopmy1bOBaHO METO/] PO3PAXYHKY 3a/IMLUIKOBOTO PECYPCY ITAHTY [TPU HABAHTAXKEHHI METaJIOKOHCTPYKIi 32
CXEMOIO MAaHEBPOBOTO PEXKMMY Ta BPaXyBaHHI ME€XaHi3My Jii KOpPO3iTHOTO CepeoBUILA PO3UNHY iHCEKTULIALLY
Hypexn [I. Po3po6seHo HOBY KOHCTPYKIilO MifiBiCKY IITaHTY, sIKa Nigpuiye ii crtabinisauiiiHi B1acTUBOCTI IpU
Marepianu TEOPETUYHUX OCHOB, METOIUKU PO3PAXYHKIB Ta POBEAEHHS €KCIIEPUMEHTAIBHUX JOCIiIKEHD

nepenaHi Ta BUKOPUCTOBYIOTHCSI KOHCTPYKTOPCbKUMU OI0PO MAaIIMHOOYIiBHUX 3aBO/IiB.

2. Completely new experimental and theoretical approaches to the durability calculation methods of the broadcast
booms of agricultural spraying machines taking into account operational and physical-chemical factors have been
obtained in the thesis under discussion. Some mechanisms of metal corrosion failure of the sprayer boom section
frame in the saturated insecticide Nurelle D solutions and liquid complex fertilizer UN-32 media have been
determined. The most intensive corrosion of the steel Cr3nc has been found to occur in the demineralized water.
During the first 24 hours the velocity in the saturated solutions of insecticide Nurelle D and also liquid complex
fertilizer UN-32 is approximately 23 and 53% lower respectively. The similar tendencies have been observed under
long-term exposition conditions as well: the highest speed of steel corrosion was observed in the demineralized
water, lower speed was observed in insecticide Nurelle D, and the lowest - in the liquid complex fertilizer UN-32
medium whose composition includes an inhibitor (compounds of ammonia phosphate). The necessary studies have
been carried out and the influence of these media on both the fatigue and corrosion-fatigue durability of steel
Ct3mc of the boom section frame and on the characteristics of its crack resistance under cyclic loading conditions
as well has been estimated. It has been found that corrosion-fatigue resistance of steel Cr3mc in the corrosion
media of demineralized water and in the saturated solutions of insecticide Nurelle D and liquid complex fertilizer
UN-32 is being decreased in comparison with the air: the conventional border of corrosion fatigue was 1,4 times
lower in the demineralized water, and in the saturated solutions of insecticide Nurelle D and liquid complex
fertilizer UN-32 was 1,8 and 6,4 times lower respectively. The calculation model to determine the service life of
sprayer booms components under cyclic operational load conditions has been constructed. It was found that the
service life was mainly determined by the period of fatigue crack initiation which was more than twice less than
the specified one. The calculation method of residual service life of the sprayer boom under maneuver loading
mode conditions has been developed on the basis of the well-known energy approach. The method under
discussion has revealed that the above-mentioned mode in case of sprayers broadcast booms (of certain
parameters) made of steel Ct3mnc can reduce its residual service life in approximately three times. A nontraditional
calculation model to determine the boom service life involving the combination of operational and physical-
chemical factors has been proposed. Here, the boom service life is represented as a sum of periods of crack
initiation and subcritical growth in the weakest boom component. Under specified possible operational conditions
(cyclic loading and corrosion medium Nurelle D) the boom service life of 836 operation hours has been found
(approximately 1,5 seasons). It is completely unsatisfying service life in comparison with the standard service life of
the sprayers - 7 seasons, and has proved the need of the boom vibrations removal, its strengthening and service
life increase. The calculation method of the sprayer boom residual service life at the metal structure loading under
maneuver mode conditions and taking into account the mechanism of insecticide Nurelle D solution corrosion
medium action has been developed. It was found that under such conditions of the sprayer operation the boom
residual service life was 5 times lower. A new design of the boom downpipe which has increased its stabilization
characteristics under oscillations caused by different agricultural background conditions has been developed.
Some completely new dynamic models of operation have been constructed for the above-mentioned boom
downpipe. The theoretical papers, calculation methods and experimental tests procedures have been used by the
design bureaux of machine building plants.
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