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1. O6rpyHTyBaHHS METO/IiB PO3PaXyHKy IIapaMeTPiB KPYTOIIOXWJINX KOHBEEPIB IPU TPAHCIIOPTYBaHHi

BEJIMKOIIMATKOBUX BAHTaXKiB HAa FIPHUYUX MigIPUEMCTBAX.

2. Substantiation of methods of calculating the parameters of high-angle conveyors for transport of goods lumpy
in mining enterprises.

Pedepar:

1. MeTta po60TH OJISITA€ Y BCTAHOBJIEHHI 3aKOHOMiIpPHOCTEN 3MiHM CTilIKOCTi HACUITHOTO BaHTAXy HA CTPivLi
KPYTOIIOXMJIOTO KOHBEEPA Bif] IPaHyJIOMETPUYHOTO CKJIANly, CTPYKTYPH, BJIACTUBOCTEN MaTepiany, KOHCTPYKLi
KOHBe€pa i CKJIAJHOCTI eKcIIyaTauii AJ1s1 BUbopy pallioHaIbHUX IIapaMeTpiB KPyTOIIOXMUINX KOHBEEPIB Ta
OOIPYHTYBaHHSI METOZIB iX po3paxyHKy. O0'€KT NOCIIIPKEHHS - IPOL,EC TPAHCIIOPTYBAHHSI HACUITHUX
BEJIMKOIIMATKOBUX BAHTaXiB KPYTOMOXUJIMMHU KOHBeepamu.IlpeameT nociiiKeHHs - 3aKOHOMIPHOCTI 3MiHU
IapameTpiB KPYTOIOXUIIMX KOHBEEPIB i METOAY MiABUIEHHS CTIMKOCTI BAHTAXy Ha CTPIiYlli KPYyTOIIOXUJIOTO
KOHBe€pa IIpY eKCIUlyaTalii iX B yMOBax ripHAYMX MiANpUEMCTB. MeToaM NOCiI>)KeHHs: po60Ta BUKOHAHA Ha
mizcTaBi KOMILIEKCHOTO Miaxony. [Ipy po3po6ii MaTeMaTUYHUX Ta UMOBIPHICHUX MOJIeJIel 3aCTOCOBYBAJINACS

METOJM KJIAaCUYHOI MeXaHiKU Ta Teopil “MOBIipHOCTI. [Ipy BU3HAYE€HHI KpUTEPIiB CTIMKOCTI BAHTaXy 3a JaHUMU



eKCIulyaTalii, IiarHOCTUKU Ta €KCIIEPMMEHTAJILHUMY JAHVMU 3aCTOCOBYBAJIMCSI METOIA MaT€MAaTUYHOI
CTaTUCTUKU. JluHaMiuHi MoziesTi By3J1iB KOHBeepa OyJiu po3po0OJieHi i3 3aCTOCYBaHHSIM METOIB KJIaCUYHOI MeXaHIK! i
CTaTUCTUYHOI MEXaHIKH, a MOJIEJIi «30BHIIIHbOIO» BILJIMBY - HA OCHOBI METOIiB T€OPii CUIIKOrO cepenoBulna. B
€KCIIEPMMEHTAJIbHUX JIOCTIiI)KEHHSIX BUKOPUCTOBYBAJIMCh METOIU Bi6POMHAMIKM Ta TeH30MeTpii. CTaTuCTUYHA
06po0Ka OTPUMAaHUX PE3yJbTaTiB BUKOHYBaJaCs 32 IOIIOMOTOI0 METOIiB MAaTEMaTUYHOI CTATUCTUKHU i IIPOTPAMHOTO
3abesneyeHHs Microsoft Office Excel, MathCAD. HaykoBi pe3ysipTaTu: Briepiie O0rpyHTOBaHO B3a€EMO3B 130K MixK
KyTOM HaxuJjly KOHBE€Pa, KPYIHICTIO BAHTaXKy Ta BUCOTOIO [IEPErOPOIKY Ha CTPivlli KOHBeepa IIpy cerperatiii B
cepenoBULli ApiOHOMMATKOBOI (Ppakuii. BcTaHOBIEHO, 1110 BiIHOMEHHSI MaKCUMaJIbHOTO PO3Mipy IIMaTKa Jo
BUCOTU NIEPETOPOJKY IIOBUHHO OyTU MEHIIE ABOX; BIieplie 06IPYHTOBAHO 3aJI€KHICTh MK HaTSITOM CTPiuKu
KOHBeepa Ta IBUJIKICTIO TPAHCIIOPTYBAaHHSI BEJIMKOIMIMATKOBUX BAaHTAKiB KOHBEEPAMU 3i CTPIUKOIO TIIMO0KOI
’K0J10649aTOCTi. BCTaHOBJIEHO, 10 TPAaHMYHUI KyT HaxXnJly KOHBEEPA aCUMIITOTUYHO 3MiHIOEThCA Bif 85 10 0° B
3aJ1€KHOCTI BiJ CUJIA HATSTy CTPiuKY; BIIeplIe OOIPYHTOBAHO 3aJI€XKHICTh IPAHUYHOTO KyTa TPAHCIIOPTYBaHHS
BEJIMKOIIMATKOBOTO BAHTAKY Ha CTPivlli KOHBe€EPa 3i CIelialbHUMU POJIMKOOIIOPAMHU Bif, IIBUIKOCTI
TPaHCIIOPTYBaHHS. BcTaHOB/IEHO, 110 [IPY 3MEHIIEHH]I MacU BaHTaXy AONYCTUMA IIBUIKICTb TPAHCIIOPTYBaHHS
nigBumyeTses 3 3 10 5 M/c. [[pakTU4He 3HaUY€HHSI OTPMMAHUX PE3YJIbTATIB MOJISITA€ B HACTYITHOMY: PO3pobieHa
«MeToKa po3paxyHKY i BUOOPY ITapaMeTpiB KPYTOIIOXWINX i BEPTUKAJIbHUX KOHBEEPiB»; PO3pO0IEHO
«PexoMeHpallii 3 yjOCKOHaJIE€HHS KPYTOIIOXWINX i BEPTUKAJIILHUX KOHBEEPIB i IPUHIMIIN iX KOHCTPYIOBAHHS» [IPU
IIPOEKTYyBaHHI. Peaniszalis pe3ybTaTiB poboTH: po3pobieHi «MeTonrKa po3paxyHKy i BU60Opy napaMeTpis
KPYTOIIOXMJINX | BEPTUKAJIbHUX KOHBEEPiB» Ta «PeKoMeHaalii 3 yIOCKOHaNEHH KPYTOIIOXUJIVX i BEPTUKAJIbHUAX
KOHBe€PIB i NpUHIUIN IX KOHCTpPYIOBaHHS» Oysu nepenadi pipmam TOB «PyHa Inxunipunry, TOB «IIpoekTHO-
KOHCTPYKTOpChKe 610po», TOB «IHiniatusa», TOB «HaykoBo-npoekTHuil neHTp «ITEK»», [T «YKpainpomes»;
PO3po06JIeHi i BIPOBAIPKEHi KPYTOMOXWJIi KOHBEEPU Ha BUPOOHNYMX MaiinaHunkax TOB «Penrta-TIpum» (M.
Juinponetposchk) - KJIK-10-65 i TOB «Benta» (KipoBorpaznceka 06:1.) - KJI-27- 65, ekcrtyaraist SKux

37ilicHI0ETbCS BIIPooBX 10 micsauis. CymapHuMil 04iKyBaHUI €eKOHOMIYHUM edekT ckianae 650000 rpH.

2. The purpose of the work is to establish the patterns of change in the stability of bulk cargo on the steeply
inclined belt conveyor from grain-size composition, structure, material properties, structure and complexity of the
assembly line operation for selecting rational parameters of steeply inclined conveyors and justification of the
methods of their calculation. The object of study - the process of transporting bulk cargo lumpy steeply inclined
conveyors. Subject of research - pattern parameter changes steeply inclined conveyors and methods to improve
the stability of the load on the steeply inclined conveyor belt when operating in conditions of mining enterprises.
Methods: the work is done because of an integrated approach. In developing, the mathematical and probabilistic
models used methods of classical mechanics and the theory of probability. In determining the sustainability
criteria according to the load operation, diagnostics and experimental data used statistical methods. Dynamic
models of conveyor assemblies were designed using the methods of classical mechanics and statistical mechanics,
and the model of "external" effects - on the basis of the theory of granular medium. In experimental studies, the
methods used vibrodinamiki and strain measurement. Statistical analysis of the results was performed using the
methods of mathematical statistics and Microsoft Office software Excel, MathCAD. Scientific results: the first is
justified relationship between an inclination angle of the conveyor, grain size and height of the cargo partitions on
a conveyor belt at the segregation among small-sized fractions. It was found that the ratio of the maximum size of
the piece to the height of the partition should be at least two; first settled the relationship between the tension of
the conveyor belt and the speed of transportation of lumpy cargo conveyor belt deep zholobchatosti. It is found
that the maximum angle of inclination of the conveyor 85 varies asymptotically to 0 °© depending on the tension
belt; first settled dependence of the limiting angle lumpy cargo transport on a conveyor belt with special carrying
rollers of the conveying speed. It is found that with decreasing load mass riding transport speed is increased from
3 to 5m / s. The practical significance of the results is as follows: developed a "method of calculation and choice of
parameters steeply inclined and vertical conveyors",; developed "Recommendations for improving the steeply
inclined and vertical conveyors and principles of design" for the design. Implementation of the results: To work out
"procedure and select the settings for high-angle and vertical conveyors" and "Recommendations for improving



the steeply inclined and vertical conveyors and principles of their design" were transferred to "Rune Engineering"
Ltd., "Design Bureau" Ltd.,"Initiative" Ltd.,"Research and Design Center "DTEK"", SE "Ukrgipromez" developed and
implemented high-angle conveyors at the production sites of "Rent-Prim" (Dnepropetrovsk) - KJIK-10-65 and LLC
"Velta" (Kirovograd region.) - KJI-27-65 , the operation of which is carried out within 10 months. Total estimated
economic benefit of 650 000 UAH.
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