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Pedepar:

1.V npucepranii BUKOHaHO TEOPETUYHE Ta EKCIIEPHMMEHTAJIbHE HOBE BUPILIEHHS HAYKOBOI 3a/1a4i MJIAX0OM
IIPOEKTYBaHHS i OO PYHTYBaHHS [IapaMeTpiB 'BUHTOBUX 6araToyHKIiOHAJIbHUX KOHBEEPIB i3 pO3p0O06IeHHIM
TEOPETUYHUX NIEPEYMOB, KOHCTPYKTUBHOTO i TEXHOJIOTIYHOTO YCTAaTKYBaHHS, 110 3abe3Mevye MiABUILEeHHS
e(peKTMBHOCTI TPaHCIIOPTYBaHHS Ta 3MilllyBaHHS CUNKUX MaTepiasiB. Ha OCHOBi CTPyKTypHOTO MOP(OJIOTiYHOTO
CHHTe3y i MexaHiKo-MaTeMaTUYHUX METOZiB MOJIEJIIOBaHHS pO3p006JIeHO 6araToBapiaHTHI CTPYKTYPHU
KOHCTPYKTUBHUX Ta PYHKILIOHAJIbHUX MOXUJIMBOCTEH peasidallii IpoLeciB 3 po3LIMPEHHSM iX TEXHOJIOTIUHUX Ta
KOHCTPYKTUBHUX MHOXKVHM B Pe3yJIbTaTi CUHTE3Y i3 FTeHepyBaHHSIM MOXJIMBUX aJIbTEPHATUB [IJ151 KOKHOTO i3 TPbOX
iepapxiyHux piBHIB. Ha OCHOBI CUCTEMHOTO MiIXOAY O NOCIIIKEHHS TEXHOJIOTIYHUX IIPOLECIB

6araToyHKLiOHAJIPHOTO I'BUHTOBOI'O KOHBEEPA [ijIsl TPAHCIIOPTYBAHHS Ta 3MilllyBaHHSI CUIIKMX MaTepiasiB y poboTi



OTPUMAHO TaKi HayKOBi pe3yJIbTaTy: 0 HaOYJIM MOAAJBbIINI PO3BUTOK aHAITUYHI 3aJIEXHOCTI, SIKi BUBHAYalOTh
KiHEMaTW4Hi IapaMeTpu NPOLeCy NepeMillleHHSI BAHTaXY TBUHTOBUM 6araTo(pyHKI[iOHaJIbHUM KOHBEEPOM, 32 SIKUX
ITOKPALIYIOTLCS YMOBU 3MIlIyBaHHS CUIIKMX MaTepiasliB; - BIeplIe SOCIIKEHO KIHEMAaTUKy CUIIKOTO BAHTAXY Y
6araToQyHKILiOHAJIbHOMY TBUHTOBOMY KOHBE€PI 3 KOHYCOIMOAIOHMM TBUHTOBUM POOOYMM OPTaHOM, OTPMMAHO
rapameTpUYHi piBHAHHSA TPAEKTOPIi, MIBUAKOCTI Ta IPUCKOPEHHS PYXY BaHTaXY, SKi JO3BOJIAIOTL BUSHAYATU
iHTEHCUBHICTb IlepeMillleHHs MaTepiayly Ta IPOJYKTUBHICTb pOGOTU KOHBEEPA; - BIIEpIle PO3POOJIEHO TUHAMIYHY
MOJi€JIb ITHEKOBOTO pOO0YOro opraHy 6araTo(pyHKLiOHAJIbHOTO TPAHCIIOPTEPA 3 BCTAHOBJIEHHSM BU3HAYaJIbHUX
rapameTpiB KOJMBAJILHOTO MPOLIECY 3aJI€KHO Bif 30BHIIIHIX Ta BHYTPILIHIX YAHHUKIB, 10 ONMCYIOTbCA 3aKOHAMU
3MiHM OCHOBHUX IIapaMETPiB pOOOYOTo OpPraHy IIifl 4aC MPOXOIPKEHHS Yepe3 r0JIOBHUI PE30HAHC CUCTEMU; —
OTPMMAJIM NOAAJIBIINI PO3BUTOK aHAJIITUYHI JOCIIIPKEHHS KPYTUJIbHUAX KOJIMBAaHb TBUHTOBOIO PO60OYOro OpraHy
IIHEKOBOTO 6araTO(yHKLiOHAJIbHOTO KOHBEEPA 13 ypaxyBaHHSIM JIMHAMIKM CYLiJIbBHOTO IIOTOKY CEPELOBUILA, IO
TPAHCIIOPTYETHCS 3 BU3HAYAILHUMU [1apaMeTpaMiy HOTo KOJIMBAHb JJIs1 HEPE30HAHCHOTO Ta PE30HAHCHOTO
BUIIAJIKY; - BIIEPILIE€ BCTAHOBJIEHO €MITIipUYHi 3aKOHOMIPHOCTI BILJIMBY KOHCTPYKTUBHUX [1apaMETPiB Ta PEKUMIB
po6oTH 6araToyHKIiOHATIBHOIO TBUHTOBOTO KOHBEEPA Ha MI0r0 IIPOAYKTUBHICTb, BUTPATH MOTYXXHOCTI i
HEOIHOPIIHICTh 3MilllyBaHHA IIPU TPAHCIIOPTYBAaHHI Ta 3MilllyBaHHI CUNKMX MaTepiazis. [IpuBeieHO METOOVKY
PO3PaxyHKY IOXUJIMX CEPEIHbOIIBUIKOXiHNX TBUHTOBAX KOHBEEDIB, SIKi B [PAHUYHUX PEKMMAX [IPU3BOISTD 1O
iHTEHCUBHOTO IlIepeMilllyBaHHS BaHTaXXy i IPALIIOIOTH sIK €(PeKTHBHI 3MillyBadi. BuBeneHi 3ase>xHOCTi 715
BM3HAUEHHS KIHEMAaTUYHUX Ta €KCITyaTaliHAX [1apaMeTpiB, 0 3a6€3M1e4yI0Th CTabiIbHy POOOTY TaKUX
3MimyBayviB. TeopeTH4HO OGI'PYHTOBAHO TEXHOJIOTIYHUI IPOLEC TPAHCIIOPTYBAHHS i 3MilllyBaHHS CUIIKUX
MarepiajiB KOHyCONOiOHUM I'BUHTOBUM KOHBEEPOM. BrBeieHO aHasliTU4HI 3aJ1€5KHOCTI [1J1s1 BU3HAUYEHHSI 3MiHU
30BHILIHBOTO pPafiiyca LIHEKA Ta BHYTPIIHbOIO pajliyca KOXyXa, [P SIKUX [104aTKOBUH pajiiyc IMIHeKa 3pOCTa€e Ha
KOXXHOMY HAaCTYITHOMY BUTKY. PO3p006JIeHO MaTeMaTU4Hy MOZEJIb IMHAMIKM NpoLecy 6araTo(yHKIiOHAJIbHOTO
KOHBE€EPa, OTPUMAaHO aHaJIiTU4HI 3aJI€5KHOCTI, 5IKi OyJii 6a30BUMU [1J1S1 BU3HAYEHHS 3aKOHY 3MiHM BU3HAYAJIbHUX
IapaMeTpiB KOJIMBAJIbHOTO IIPOLIECY 3aJI€5KHO BiJl 30BHIIIHIX Ta BHYTPIlIHIX YMHHUKIB cucTeMu. Po3pobieHa
METOJIMKA JOCJIiIKE€HHS KPYTUIbHUX KOJIMBaHb TBUHTOBOTO POGOYOTr0 MIHEKOBOI'O TPAHCIIOPTEPA i3 ypaxyBaHHIM
J10ro nonepeyHnx KOJMBaHb Ta PyXy B3I0BX HbOTO CYLIIBHOTO MOTOKY OOPO6JII0BATIbHOTO CEPEOBUILA.
P0o3p06J1€HO i BUTOTOBJIEHO CTEHI,0BE O6JIaIHAHHS J1 LOCJIiIKEHHS IPOLYKTUBHOCTI TPAHCIIOPTYBAaHHS Ta
3MilllyBaHHS CUIIKMX MaTepiaiB, a TAKOXK XapaKTE€PUCTUK TBUHTOBUX KOHBEEPIB B IIMPOKOMY Jialla3oHi 4aCTOTU
06epTaHHs, IpY IJIABHOMY Ta Pi3KOMY ITyCKy, 3MiHi 4acTOTU 06€pTaHHsI i peBepCyBaHHi B IPOLECi JOCIiIKeHb B
aBTOMAaTH30BaHOMY PE>KMMi 32 JOTIOMOTOIO [IEpeTBOPIOBava 4YacToTH cepii Altivar 71 Ta yHiBepcanbHOI
BYMiPIOBaJIbHOI CUCTEMU 3 aKCEJIEPOMETPAMU JIJIsl BU3HAYEHHs JUHAMIYHMX HaBaHTaXXEHb 3 OTPMMAaHHIM
BignoBigHux ganux y I1K. [IpoBeneHo MopeoBaHHs 6araTo(pyHKLiOHAJIbHOTO FBUHTOBOIO KOHBEEPA OCHAIIEHOTO
TBUHTOBUM KOHIYHMM p0o60YMM OpraHoM. HaBeieHO NepCreKTUBHI KOHCTPYKILii TBUHTOBUX TPAHCIIOPTHUX
MEXAaHi3MiB 3 pO3LIMPEHUMY TEXHOJIOTIYHUMU MOXKJIMBOCTSIMU Ta iX NOCHiIKEHHS, HA OCHOBI SIKUX OTPUMAaHO 9
IaTeHTiB YKpaiHu Ha KOPUCHI Mopesi. PiYHUIT eKOHOMIUHMI eeKT Bifi BAKOPUCTaHHS 6araToQpyHKILiOHAJIbHOTO
IBUHTOBOTO KOHBE€EPA OCHAIIEHOTO ITBUHTOBUM POO0OYMM OPraHOM, BUTOTOBJIEHUM i3 3arOTOBOK OjepKaHUX

METOJAaMU HaBUBAaHHS, CTAHOBUTH 18889 rpH.

2. The dissertation presents a theoretical and experimental approach to solving a scientific problem through the
design and justification of parameters for screw conveyors with multifunctional capabilities, aiming to enhance the
efficiency of conveying and mixing bulk materials. Using structural morphological synthesis and mechanical-
mathematical modeling methods, various structural and functional configurations were developed, expanding their
technological and constructive possibilities. This synthesis process generated multiple alternatives for each of the
three hierarchical levels. Applying a systemic approach to the study of technological processes involving
multifunctional screw conveyors for conveying and mixing bulk materials, the following scientific results were
achieved: o analytical dependencies were further developed to determine the kinematic parameters of cargo
movement by a multifunctional screw conveyor, leading to improved conditions for mixing bulk materials; - for the
first time, the kinematics of loose cargo within a multifunctional screw conveyor with a cone-shaped screw
working element were investigated. Parametric equations for trajectory, velocity, and acceleration of cargo



movement were obtained, enabling the determination of material displacement intensity and conveyor
productivity; - for the first time, a dynamic model of the screw working element of a multifunctional conveyor was
developed, establishing key parameters of oscillatory processes influenced by external and internal factors. These
parameters describe the changes in the main working element parameters during passage through the system's
main resonance; - further analytical studies were conducted on torsional vibrations of the screw working element
in the multifunctional screw conveyor, accounting for the dynamics of the continuous transported medium. This
study included defining the parameters of its vibrations for both non-resonant and resonant cases; - for the first
time, some empirical regularities were identified for the influence of structural parameters and operational modes
of the multifunctional screw conveyor on its productivity, power consumption, and the uniformity of mixing
during conveying and mixing bulk materials. A methodology for calculating inclined medium-speed screw
conveyors is presented, which, in extreme conditions, lead to intensive cargo mixing and function effectively as
mixers. Dependencies are derived to determine the kinematic and operational parameters that ensure stable
operation of such mixers. The technological process of conveying and mixing bulk materials using a cone-shaped
screw conveyor is theoretically substantiated. Analytical relationships are derived to determine the change in the
external radius of the screw and the internal radius of the casing. These relationships describe how the initial
screw radius, increases by an amount with each successive turn. A mathematical model of the dynamics of a
multifunctional conveyor has been developed, and analytical relationships have been obtained as the foundation
for determining the law of change in defining parameters of the oscillatory process depending on external and
internal factors of the system. A methodology for studying torsional vibrations of screw conveyors with
consideration for their lateral oscillations and the motion of the continuous processing medium along them has
been developed. A test setup has been designed and manufactured to investigate the productivity of conveying and
mixing bulk materials, as well as the mechanical characteristics of screw conveyors over a wide range of rotational
frequencies, including smooth and rapid starts, changes in rotational frequency, and reversals, all in an automated
mode using the Altivar 71 series variable frequency drive and a universal measurement system with accelerometers
for determining dynamic loads and obtaining corresponding data on a PC. Some promising designs of screw
transport mechanisms with expanded technological capabilities have been presented, along with their research,
which resulted in 9 patents for utility models in Ukraine. The annual economic benefit from using the
multifunctional screw conveyor equipped with a screw working element manufactured from blanks obtained by
winding methods amounts to 18,889 UAH.
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