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1.V 3B’43Ky 3 IOIIMPEHHSIM OOCSTiB BAHTAXXHO-PO3BAHTAXXYBAJIbHUAX POOIT IPY BUKOHAHHI Pi3HUX TEXHOJIOTTYHUX
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BUCOTH. B mpoueci iX ygockoHaeHHs, o 40 cTabisibHOCTi po6OTH Ta HANIHHOCTI Oy JOCATHYTH 3HAYHI
Pe3yJIbTaTU 32 paxyHOK BUKOPUCTAHHS HOBUX MaTepiajiB Ta pe3ysbTaTiB HAyKOBO-IOCIiAHUX pobiT. OcobuBe
3HA4YEHHS HAJaBAJIOCS NOCIIIKEHHIO IIPOLECIB PO3BAHTAKEHHS, TOMY 1O BBaXKaJI0CH, 1[0 BTPATH IIPOAYKTABHOCTI
OyJir NOB's13aHi 3 yTBOPEHHSIM, TaK 3BaHOTO, 3BOPOTHOIO CHUITY SIK B POOOYY TaK i X0s10CTy Tpyou. OgHaK 1o
TEIePilIHbOro Yacy pobIeMHUM 3aJIMIIAETHCS 3aBIAHHS JOCIIIKEeHHS [IPOLeCy 3aBaHTa)KEHHS KOBIIIB, Bifl IKOTO
3aJIXKUTb IIPOAYKTUBHICTD HOPIl i cTanicTs ii po6oTu. 11l npobsiemi npucBsiueHo He3HAYHY KiJIbKiCTb POOIT, a
OTPUMaHi pe3yJIbTaTu He BiflobpaXkaloTh (Pi3MYHy CYTHICTb IIpOLECY i HE Bif[IOBiAAIOTh JaHUM, OTPMMAaHUM B
npoueci ekcruryaranii. He3pakaroum Ha IPOCTOTY, IIPOLIEC Ma€e CKIAIHUN JUHAMIYHUIN XapaKTep, WO 3aJIEKUATh HE
TiZIBKY BiJl KOHCTPYKTUBHO-KiHEMAaTUYHUX [1apaMeTPiB 3aBaHTAKEHHSI, ajie i BiJj MaJIOBUBYEHUX, ClleuPivHUX
(}i3MKO-MexaHIYHMX XapaKTepUCTUK 3€PHOBUX MaTepiajliB TaKUX SIK: IPYKHICTb LIapy, ONipHICTb 3pyIIEHHIO
BCEpEIMHI MaTepiaiy, IOPUCTICTb IPU Pi3HIl 1iJIBHOCTI YIIAKOBKY, KO€(illieHTiB TEPTSI IPU PYCi 10 OIIOPHUX
[IOBEPXHSIX i IIPY JIABUHOIIOAI6HOMY BUTIKaHHIO 110 CITyCKaX. BU3HaYeHHs L[UX BJIACTUBOCTEN € aKTyaJIbHUM
3aBJAHHSIM MEXaHIKU CUITy4MX MaTepiaiib. [luceprauiiHe gOCIiI>)KEHHS IPUCBIYE€HO BUPIIIEHHIO [IMTAHb,
[IOB'S13aHUX 3 BU3HAUEHHSIM (i3MKO-MEXaHIYHMX BJIACTUBOCTEN CAIIyYOro 3€PHOBOTO MaTepiasy i 3 npouecamu
3alIOBHEHHS KOBIIIB 36PHOBUX HOPIll IpY Pi3HUX CNIOCO0aX iX 3aBaHTaKEeHHS. TakuM YMHOM TeMa AUCepTalifHOL
PODOTH € aKTyaIbHOIO B HAYKOBOMY i ITPUKJIAIHOMY BiIHOIIEHH], a pe3yJibTaTh poOOTH CIIPSIIOTh PO3BUTKY 3€pHOBOI
rajlysi CiJibCbKOro roCrofapCTBa Ta IMiBUILEHHS €KCIIOPTHOTO MOTEHiany YKpaiHu. MeTo0 NOCIiIKEeHHS €
NiABUILEHHS IPONYKTUBHOCTI 36PHOBUX HOPIil i3 3a6e3n1e4eHHSIM CTabiIbHOCTI 3alTI0BHEHHSI 3aBAaHTAKEHHS KOBIIIIB
yepes3 OOIPYHTYBAaHHS KOHCTPYKTUBHO-KiHEMAaTUYHUX [IapAMETPiB i3 ypaxyBaHHSIM (i3MKOMEXaHIYHUX
BJIACTMBOCTE! 3epHOBUX MaTepiai. O6’eKTOM JOCHIIKEHHS € 3aBaHTa)KEHHS HOPIMHUX KOBIIIB 3 ypaxyBaHHSIM
(i3MKO-MexaHiYHMX BJIACTUBOCTEN 1Iapy 36pPHOBOrO MaTepiaiy. BiAnoBigHo, IpeaMeToM AOCIiIPKEHHS €
3aKOHOMIPHOCTI BIIUBY KOHCTPYKTUBHO-KIHEMAaTUYHUX [1aPAMETPiB HOPil HA 3aBAHTAKEHHS KOBIIIB 36 PHOBUMU
marepiasamu. MeTony JOCiIKeHHS, 110 3aCTOCYBaBaJIMCh Y POOOTi € aHaJIITH4HI JOCTiIKeHHs 3 BUKOPUCTaHHIM
METO[IiB Teopii IPY>KHOCTI, 3aKOHiB (i3UKU Ta TEOPETUYHOI MEXaHIKH, [1JIAHyBaHHS €KCIIEPUMEHTY 1110 10
BM3HAUEHHS KiJIbKOCTI IOBTOPEHD iCIIUTIB 3aJI€JKHO Bif] BiITHOCHOI NIOXUOKM BUMIipPIOBaHb Ta HEOOXiAHOTO IIPOLIEHTY
HaZIiHOCTI, METOOMKY rpadiuHoi 06pOOKU AAHMX iCIIUTIB, 3aCTOCYBAHHS PO3POOJIEHUX TPUCTPOIB Ta Cy4YaCHUX
BAMIpIOBaJIbHUX NpUaziB. HaykoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I1OJISITA€ B TOMY, 110 BII€pLIE BCTAHOBJIEHO
3aJIEXKHOCTI JOTUYHUX HAIIPY>KEHb, KyTOBUX Aedopmalliil 3epHOBOrO apy Ta KoedillieHTy OIopy 3CYBY Bif,
rapameTpiB YKOCY, 10 BPaxOBYIOTb IaPaMETPHU BHYTPILIHBOTO 3CYBY; BIEPLIE aHAJIITUYHUMU METOJAMU BU3HAYEHO
KoedilieHT 3arI0BHEHHS KOBLIIB Ta KoedillieHTH OIopy Py 3a4epIlyBaHHi 3 HACUITY Ta 3aBaHTaKeHi I10 XOxy i
IIPOTY XOZi TATOBOro eneMeHnTa. OTpMMAaB NNOJAJBIINN PO3BUTOK METO]] BU3HAYEHHS [IapaMETPiB BHYTPIIHbOTO
3CYBY Ta 'PaHMYHUX 3HAYE€Hb (PYHKIIii TEKYYOCTi 36pPHOBUX MaTePiasliB i palioHaIbHUX KOHCTPYKLiTHO-
KiHEMaTUYHUX NIapaMETPIB 3allOBHEHHS KOBIIIB, 110 Ha BiIMIiHY Bif BiTOMUX BPaXxOBYy€ NOTUYHI HAINIPY>KEHHS, KyTOBI
nedopmariii 3epHoBOro mwapy Ta KoedilieHT onopy; Y0CcKoHaIeHO METO, PO3PaxyHKy 3€pHOBUX HOPIii, 110 Ha
BiiMiHY BiJ] BiioMux BpaxoBye KoeillieHT 3alI0BHEHHSI KOBIIIB [IPY 3a4€pIIyBaHHI 3 HACUITY Ta 3aBaHTaKEHI I10 XO4y
i IpOTH XOJi TArOBOTO €JeMeHTa. [IpakTH4YHe 3HaYEHHS OEP>KaHUX PE3YJIbTaTiB [OJISITA€ B TOMY, IO 3aJI€KHOCTI
OTPUMaHI B [IPOLeCi aHAJIITUYHUX Ta eKCIIEPUMEHTAJIbHUX NOCIiIKeHb, TO3BOJISIOTh BU3HAUUTHU PalliOHAJIbHI
KOHCTPYKTUBHI i KiIHEeMaTHU4Hi napaMmeTpu poboYMx OPraHiB, sKi 3a6€3ne4yIoTh 33JaHy NPOLYKTUBHICTb Ta
CTabiNIbHICTh po6OTH HOPIi. Pe3ysbTat pob60TU Ta pO3pOO6IIEHI peKOMeH ALl MOXKHA BUKOPUCTATH, SIK Ha CTafii
[IPOEKTYBaHHS HOBUX MAIlMH, TaK i IpU MOJAEPHi3alii iCHyI04MX 3 METOIO ITiIBULLEHHS IX IIPOAYKTUBHOCTI.
OpepskaHi pe3ysibTaT pO60TU BIIPOBAIPKEHO y BUPOOHUYIM ITpolec: pu po3podiii Hopilt nponykrueHicTio 100-350
T/Tog i BucoToio 30-60 m Ha KapsiBCbKOMY MalIMHOOYIiBHOMY 3aBOJli Ta XapKiBCbKOMY 3aBOJi €J1€BaTOPHOTO
o6J1aIHaHHS; 17151 HAJIAIITYyBaHHS HOPill Ha po60Ty B ontumManbHoMy pesxxumi Ha OOO CIT «binuii Kononsasb». B
IUCepTallii HaBeIEHO TEOPETUYHE y3arajabHEHHS i HOBE BUPILIE€HHS HAYKOBO-TIPUKJIAJHOI 3a7ay4i, 1110 BUSBIISIETHCS B
OOI'PYHTYBaHHI KOHCTPYKTUBHO-KiHEMAaTUYHUX [1apaMeTPiB 3aBaHTaXXEHHSI KOBILIIB 3€pPHOBUX HOPill yepes i3
ypaxyBaHHSIM (i3MKO-MeXaHiYHUX BJIACTUBOCTEN 3€pHOBUX MarepiasiB. lle 703B0IMIO0 NiABUIMTY IPOLYKTUBHICTD

3€pPHOBUX HOPIll Ta 3a6e3MeynTy CTabiIbHICTh 3aTIOBHEHHS 3aBaHTA)KEHHS KOBIIIB.



2. Due to the expansion of the volume of loading and unloading operations in the performance of various
technological operations with grain materials, the demand for highly efficient bucket elevator of different
productivity and height is increasing. In the process of their improvement, to the stability of work and reliability
were achieved significant results through the use of new materials and research results. Particular importance was
attached to the study of unloading processes, because it was believed that the loss of productivity was associated
with the formation of the so-called backfill in both the working and idle pipes. However, to date, the problem
remains the study of the process of loading buckets, which depends on the productivity of the bucket elevator and
the sustainability of its work. A small amount of work is devoted to this problem, and the results obtained do not
reflect the physical nature of the process and do not correspond to the data obtained during operation. Despite
the simplicity, the process has a complex dynamic nature, which depends not only on the structural and kinematic
parameters of the load, but also on poorly studied, specific physical and mechanical characteristics of grain
materials such as layer elasticity, resistance to shear inside the material, porosity at different packing densities.
Coefficients of friction during movement on bearing surfaces and at avalanche-like flow on descents. Determining
these properties is an urgent task in the mechanics of bulk materials. The dissertation research is devoted to the
decision of the questions connected with definition of physical and mechanical properties of loose grain material
and with processes of filling of ladles of grain burrows at various ways of their loading. Thus, the topic of the
dissertation is relevant in scientific and applied terms, and the results of the work will help the development of the
grain sector of agriculture and increase the export potential of Ukraine. The purpose of the study is to increase the
productivity of grain burrows with ensuring the stability of the filling of the buckets through the justification of
structural and kinematic parameters, taking into account the physical and mechanical properties of grain
materials.The object of the study is the loading of bucket elevator buckets, taking into account the physical and
mechanical properties of the layer of grain material. Accordingly, the subject of the study is the patterns of
influence of structural and kinematic parameters of bucket elevator on the loading of buckets with grain materials.
The research methods used in the work are analytical studies using the methods of elasticity theory, laws of
physics and theoretical mechanics, experiment planning to determine the number of test repetitions depending on
the relative measurement error and the required percentage of reliability, methods of graphical processing of
exam data, application of developed devices and modern measuring instruments. The scientific novelty of the
obtained results is that for the first time the dependences of the tangential stresses, angular deformations of the
grain layer and the shear resistance coefficient on the slope parameters, which take into account the parameters
of the internal shear; for the first time the coefficient of filling of buckets and coefficients of resistance at scooping
from an embankment and loaded on the course and against a course of a traction element are defined by analytical
methods. The method of determining the parameters of internal shear and limit values of the yield strength of
grain materials and rational structural and kinematic parameters of bucket filling, which, in contrast to the known
ones, takes into account tangential stresses, angular deformations of the grain layer and coefficient of resistance;
the method of calculating grain burrows has been improved, which, in contrast to the known ones, takes into
account the coefficient of bucket filling when scooping from the embankment and loaded along and against the
traction element
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