O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0823U101029
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 30-10-2023

Craryc: Haka3 npo Bugady gumnioma

PexBizutu Haka3y MOH / Haka3y 3aKjazy: Hakas I1po Bujady IuIioma JOKTopa
dinocodii Biz 01.12.2023 N2 4 /7-1130

I1. BimomocrTi nipo 3400yBaya

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. CranbKo AHppiii IropoBuY

2. Andrii Stanko

KBasigikamis:

InenTudikarop ORCID ID: 0000-0002-5526-2599

Bupa, pucepranii: nokrop dinocodii
AcnipanTtypa/JIOKTOpaHTypa: tak

ITudp HayKoBOi cHeniaJbHOCTI: 133

Ha3sBa HayKOBOi CIeniaJIbHOCTI: l'asny3eBe MamMMHOOYLyBaHHS
T'anmy3b / rasysi 3HaHB. MexaHiuHA iHKXeHepis
OcBiTHBO-HayKOBa NMporpama 3i CreniajbHOCTI: ['any3eBe MAIMHOGYLYBaHHS
Jdara 3axucrTy: 10-11-2023

CreniaJIbHICTh 32 OCBITOO: l'ay3eBe MamIMHOGY lyBaHHS
Micue po6oTu 3400yBayva:

Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi Cleliai30BaHOI BYEHOI paju). 2237

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHLKUT Hal[iOHATLHUI TeXHIYHMIT yHIBEPCUTET iMeHi
IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHSI: By Pycbka, 6y1. 56, TepHominb, TepHOMiNIbCHKUIA P-H., 46001, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOM: TepHOMiILCHKUI HAIIOHA/IbHUI TEXHIYHUI YHIBEPCUTET iMeHi
IBana Ilymos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHSI: By Pycbka, 6y11. 56, TepHoriib, TepHOMiNbChKUIA p-H., 46001, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 55.51.37

Tema guceprauii:
1. O6rpyHTyBaHHS IapamMeTpiB MIHEKOBUX MEXaHi3MiB 3 €JJACTUYHUMHU 3MiHHUMU TIOBEPXHSIMHU 7151

TPaHCIIOPTYBAaHHS HACIHHEBUX 3€PHOBUX MarepiaiB

2. Justification of parameters of screw mechanisms with elastic changeable surfaces for transportation of seed

grain materials

Pedepar:

1. lucepranist npucBsYeHa TEOPETUYHUM OCHOBaM i HOBOMY TEXHIYHOMY 3a0e3leuyeHHI0 BUPillleHHs] HayKOBOI
po6sieMy, sIKa T0JIIrae B 3HVDKEHHI CTYIIE€HS [OIIKO)KEHHs1 HaCiHHEBUX 3€PHOBUX MaTepiasis I1pu
TPAHCIIOPTYBaHHI TBUHTOBMMY KOHBEEPAMU IIJISIXOM PO3POOJIEHHSI HOBMX 3MiHHUX TBUHTOBUX POOOYMX OPTraHiB 3
€JIaCTUYHMMU TIOBEPXHSIMHU i BUOOPY palliOHAJIbHUX KOHCTPYKTHMBHUX [IapaMETPiB Ta PEKUMIB iX po6OTH.
[IpoBeieHO CTPYKTYPHUI CUHTE3 TBUHTOBUX POOOYMX OPTaHiB i3 €JJaCTUMHMMU MIOBEPXHAMHU 3 METOI0 3MEHIIEHHS
MIOLIKOI)KEHHS 3€PHOBUX MaTepiasliB IIPpY TPAHCIIOPTYBaHHI TBUHTOBMMY KOHBEEPAMU Y ITIOPIBHSHHI i3
TPaULiHUMU XOPCTKUMU ITHEKAMU, BUKOPHUCTOBYI0YM MOP(OJIOTiYHUI aHAaJIi3 3 iepapxiYHUM TPYITyBaHHIM

KOHCTPYKTUBHUX O03HaK. OflepKaHo [IeKijibKa KOHCTPYKIIiil TBUHTOBUX POO0OYUX OPraHiB, 110 BiAIIOBiTAIOTh METi



CHHTE3Y, Ha SIKi OJJ€P>KaHO NaTeHTH YKpaiHu Ha KOPUCHI MOJieJli, 30KpeMa 3 iTKONOi6HOI0 TBUHTOBOIO YaCTUHOIO,
3 riepudepifHOI0 eJIaCTUYHOIO IIITKOIIOAiOGHOI0 YaCTUHOIO, i3 CYLILHOIO KaMepoIIoZi6bHO010 YacTHHOI0. [IpoBeneHo
TeopeTUYHi mocimkeHHs aedopmallii BOJTOKOH eJaCTUYHUX LITKOMOAIOHUX TBUHTOBUX POOOYUX OPTaHiB pu
TPaAHCIOPTYBaHHI 3epHOBOrO MaTepiany. BuBeJjeHO Ta po3B’s13aHO YUCJIOBUM METOLOM AudepeHLianbHe PiBHSIHHS
17151 cepeniHbOi iHil Jedopmariii AeKiTbKOX BOJIOKOH €JIaCTUYHOTO IiTKOTIOiGHOIO TBUHTOBOTO pOO0YOTr0 OpraHy
TOPU3OHTAJIPHOTO Ta HaXWJIEHOT'O TBUHTOBOIO KOHBe€epa i3 TUXOXiIHUM pe>kuMoM poboTu. [IpoBesieHO TeopeTHyHi
IOCJIiIKeHHS 1IapaMeTPiB B3a€MO/ii BOJIOKOH €JIaCTUYHOTO MIiTKOIIOAiGHOTO TBUHTOBOIO POO0YOro OpraHy i3
3€pPHOBUM MarepiajioM. BuBenieHO piBHSIHHS PiBHOBAaru 3€pHMUHU B [I0YAaTKOBUI MOMEHT KOHTAKTY i3 BOJIOKHAaMU
€JIACTUYHOTO LIiTKOIMOAi6HOr0o FBUHTOBOI'O POG0OYOT0 OpraHy. Bu3HaueHo KyT KOHTAKTy Mi>K 3epHUHOIO Ta BOJIOKHOM
I'BUHTOBOIO po60YOro opraHy. BusezieHo piBHSIHHS /1J151 3HAXOKEHHSI IOITyCTUMOTO 30BHIIIHBOI'O HAaBAaHTaKEHHS
Ha 3€pHUHY, [IPU SIKOMY BeJIMYMHA IPOTMHY BOJIOKOH HE NIE€PEBUIILyEe FPAaHNYHY BEJIMUMHY, IIPU SKill 3a6€3M1euyeThCs
TPaHCIOPTYBaHHS 3€PHOBOTO Martepiany. Bu3HaueHo yMOBY 3allleMJIEHHS 3€PHUHU MiXK BOJIOKHAMU €J1aCTUYHOTO
IIiTKOIIOZIiGHOT'O TBUHTOBOTO pOOOYOro OpraHy Ta BHYTPIIIHbOIO [IOBEPXHEIO KOXKyXa. BU3Hau€HO KpUTUYHUH KYT
KOHTAaKTy MXX 3€pPHMHOIO i BOJIOKHOM Ta KPUTUYHY BifICTaHb MK LJEHTPaMU BOJIOKOH KPYTJIOrO IIOIIEPEYHOTO
nepepisy, IpU SIKUX BigOyBaeTbCs 3amemMyaeHHs 3epHUHU. CITIPOEKTOBAHO Ta BUTOTOBJIEHO JTOCIIiIHUI 3Pa3oK
IBUHTOBOT'O KOHBE€EPA i3 MOKJIMBICTIO BUKOPUCTAHHS Pi3HUX JiaMeTpiB KOKyxa Ta 3MiHHUMU IBUHTOBUMU
pobouYrMU OpraHamu 3 eJaCTUYHUMU IIOBEPXHSIMU. [IpenicTaBieHo pe3ysbTaTi €eKCIIePUMEHTAIbHUX JOCIiIKEeHb
TPbOX Pi3HUX TUIIiB TBUHTOBUX POOOYMX OPTaHiB 3 €J1aCTUYHUMU NTOBEPXHSIMU, HA OCHOBI CTaTUCTUYHOI 0OPOOKU
SKHX 32 JOTIOMOTOI0 IIPUKJIAJIHOTO ITPOrPAMHOT0 3a6€3M1eYeHHs, BCTAHOBJIEHO €MITIPUYHI 3aKOHOMIPHOCTI BILJIUBY
KOHCTPYKTUBHUX IIapaMeTpiB Ta peXMMiB poOOTH I'BUHTOBUX KOHBEEPIB i3 3BMiHHMMU TBUHTOBUMU POOOYNMU
OopraHaMi 3 €JJaCTUYHMMU [IOBEPXHSIMU Ha iX MPOAYKTUBHICTb Ta CTYII€Hb [IOMIKOI)KEHHS HAaCIHHEBUX 3€PHOBUX
MarepiasiB Ipu TPaHCIIOPTYBaHHi. PO3po6JieHi KOHCTPYKLii FTBUHTOBUX KOHBEEPIB OCHAIIEHUX 'BUHTOBUMU
pO60YMMM OpraHaMM i3 eJJaCTUYHUMU MTOBEPXHSIMU Ta iHIIWX BU/iB TBUHTOBUX KOHBEEPIB 3axUIleHi MeB'IThMa
naTeHTaMu YKpaiHu Ha KOPUCHi MOfieJTi, a TBUHTOBUI KOHBEED 3 €JIaCTUYHOIO IITKOMO/i6HOI0 TOBEPXHEIO, 10
BUT'OTOBJIEHMI Ha OCHOBI NaTeHTy YKkpainyu N2 150968, npoiioB yCIilHi TPOMUCIIOBI BUIIPOOYBaHHS Y
CensiHCBKOMY (epMEPChKOMY HayKOBO-BHPOOHNYOMY rocriofapctsi «Kosanby. Pidanil ekoHOMIuHMI edexT Bif,

BUKOPUCTAHHS OCIiAHOrO 3pa3ka ckias 6870 rpH.

2. The thesis is devoted to the theoretical foundations and new technical support for solving the scientific
problem, which consists in reducing the degree of damage to seed grain materials during transportation by screw
conveyors by developing new variable screw working bodies with elastic surfaces and choosing rational design
parameters and modes of their operation. A structural synthesis of screw working bodies with elastic surfaces was
carried out in order to reduce damage to grain materials during transportation by screw conveyors in comparison
with traditional rigid screws, using morphological analysis with hierarchical grouping of structural features.
Several designs of screw working bodies corresponding to the purpose of synthesis were obtained, for which
patents of Ukraine for useful models were obtained, in particular with a brush-like helical part, with a peripheral
elastic brush-like part, with a continuous chamber-like part. Theoretical studies of the deformation of elastic
brush-like screw working bodies fibers during the transportation of grain material have been carried out. The
differential equation for the mean line of several fibers deformation of an elastic brush-like screw working body of
a horizontal and inclined screw conveyors with a low-speed mode of operation was derived and solved
numerically. Theoretical studies of the parameters of the interaction of the fibers of the elastic brush-like screw
working body with the grain material have been conducted. The equation of the grain equilibrium at the initial
contact moment with the fibers of the elastic brush-like screw working body is derived. The contact angle
between the grain and the fiber of the screw working body is determined. An equation is derived for finding the
permissible external load on the grain, at which the amount of fiber deflection does not exceed the limit value at
which the transportation of the grain material is ensured. The condition of grain chocking between the fibers of
the elastic brush-like screw working body and the inner surface of the casing is determined. The critical angle of
contact between the grain and the fiber and the critical distance between the centers of the fibers of round cross-
section, at which the chocking of the grain occurs, were determined. A prototype of a screw conveyor with the



possibility of using different casing diameters and variable screw working bodies with elastic surfaces was
designed and manufactured. The results of experimental studies of three different types of screw working bodies
with elastic surfaces are presented. For the screw conveyors with variable screw working bodies with elastic
surfaces empirical equations for determining productivity and degree of seed grain materials damage during
transportation are derived, which is based on the experimental results statistical processing with the help of
application software. The developed designs of screw conveyors equipped with screw working bodies with elastic
surfaces and other types of screw conveyors are protected by nine patents of Ukraine for useful models, and the
screw conveyor with an elastic brush-like surface, manufactured on the basis of Ukrainian patent No. 150968,
passed successful industrial tests in Country agricultural scientific and production farm "Koval". The annual
economic effect from the use of the experimental sample amounted to 6,870 UAH.
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