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Pedepar:

1. Bonunenp €.0. O6IpyHTYBaHHSI KOHCTPYKTMBHO-PEXKUMHUX [IapaMeTpiB BibpalliiiHoro 3minryBaya. —
KsanigikanifiHa HayKoBa Ipalsl Ha IpaBax pyKonucy. JJucepratis Ha 3000yTTsI OCBITHbO-HAayKOBOTO CTYIIEHS
nokropa ¢pinocodii (PhD) 3a cneuianbHicTio 133 I'anyzeBe MamnHoOynyBaHH (13 MexaHiuHa iHXeHepis).
BinHMIBbKMI HalliOHAJIbHUY arpapHuil yHiBepcureT, M. Binnung, 2025. Y gucepralii po3p’sa3aHO akTyajbHe HayKOBe
3aBaHHS OO MiABULLIEHHS SKOCTi IPUrOTYBaHHS KOMOIKOPMIB HIJISXOM OOI'PYHTYBaHHS KOHCTPYKTUBHO-
PEXMMHUX [TapaMeTpiB BibpaLiitHOro 3MimyBava. Y BCTYII BUCBIT/IEHO aKTyaJIbHICTb JOCJiI’KEHHS, BU3HAYE€HO 10r0
MeTy Ta c(pOPMYJIbOBAHO OCHOBHI 3aBJIaHHS /1J1 JOCITHEHHS IIOCTABJIEHUX Liei. OXapaKTepu30BaHO HAyKOBY
HOBU3HY pO0OOTH, il IpaKTUYHE 3HAYEHHS], @ TAKOXK BiJI3HAY€HO OCOOUCTUI BHECOK aBTOPA Y BUKOHAHI JIOCIIiI>KEHHSI.

HasegneHo iHpopMaliiio mono anpobalii OTpUMaHUX pPe3yJIbTaTiB, iX OMyO6JliKyBaHHS, a TAKOX MPEJCTABIEHO



CTPYKTYpY Ta 06cAr gucepTalii. BupimeHnHs jaHoi MeTH 3Be,eHO [0 PO3B'SI3aHHSI TAKUX HAayKOBO-TIPUKJIAAHUX
3aBJjaHb: HA OCHOBI aHaJIi3y iCHyI0UMX KOHCTPYKLiN 3MilllyBayiB, a TAKOXX PE3YyJIbTATIB TEOPETUYHUX i
€KCIIEPMMEHTAJIbHUX JIOCIIi/I)KEeHb MTPOollecy 3MilllyBaHHS, pO3POOUTU IIPUHLUIIOBY CXeMY BibpaliliHOro 3MmimyBaya;
BMKOHATHU aHAJIITUYHI JOCJIiIPKEHHS HalIPY>KeHO-1€()OPMOBAHOTO CTaHy JIONATi Ta OO PYHTYBATH ii FEOMETPUYHI
pO3Mipy; po3pOOMTU MaTEMATUYHY MOJIEJIb, IPOBECTH ii aHATUYHE JOCIIIPKEHHS Ta TEOPETUYHO OO PYHTYBaTU
PEeKMMHI IapaMeTpu BibpaljiiiHoro 3milryBava; po3poouTy AUHAMIYHY MOZesIb BiOpaliiiHOro 3MinryBayda Ta
TEOPETUYHO BCTAHOBUTHU HMOT0 aMIUIITyIHO-4aCTOTHi Ta €HepreTUYHi 3aJ1EXKHOCTI; pO3pOOUTH J1a60paTOPHY
YCTaHOBKY Ta [IPOBECTU €KCIIEPMMEHTAJIbHI JOCiIKEHHS 1151 BCTAHOBJIEHHS 3aJIEXKHOCTI IIOKa3HUKIB IKOCTI
CyMillli, IPOLYKTUBHOCTI Ta IMTOMOI €HEPrOEMHOCTI IIPOLIECY Bif KOHCTPYKTUBHO-PEKUMHUX I1aPaMETPiB
BibpauiiiHoro 3MilryBaya; BUKOHaTU BUPOOHUYY NI€PEBipKY BiOpaLiliHOro 3MillyBaya Ta BU3HAYUTU HOTO
€KOHOMIiYHY e(eKTUBHICTb. OG'€KT LOCTIIKEHHS — IPOoLeC 3MilllyBaHHSI CUTIIKUX CyMillell y BibpauiiiHoMy
3MmimyBadyi. [IpegMeT JOCHiI)KeHHs — 3aKOHOMIPHOCTI 3MiHM IIOKA3HUKIB AKOCTI CUIIKUX CyMillleil, TPOAYKTUBHOCTI
Ta MATOMOI EHEPrOEMHOCTI IPOLECY 3MillyBaHHS Bifl KOHCTPYKTUBHO-PEKMMHUX [TIapaMeTpiB 3mimryBada. Ha
OCHOBI [IPOBEJIEHUX HAYKOBUX JOCJIiIPKEHb 3MEHIIEHO €HEPreTUYHI BUTPATU IIPY 3a0€311€4Y€HH] BCTAaHOBJIEHUX
MTOKa3HUKIB SIKOCTi 3MilllyBaHHS CUIIKUX CYMillleN MIJISXOM OOI'PYHTYBaHHS KOHCTPYKTUBHO-PEXMMHUX NTapaMeTpiB
BiGpauiitHoro 3amimysava. [ pyHTYIOYKMCh HA LIbOMY BIIEPLIE PO3POGIEHO: PO3POGIEHO KOMITIOTEPHY CUMYJISLIIHHY
MOJeJib Halpy>KeHO-1e(pOPMOBAHOI'O CTaHy JIONaTi BibpaliliHOro 3MilryBaya 3aj1€XKHO Bij, KOHCTPYKTUBHUX
IapaMeTpiB, 0 JO3BOJISIE OOI'PYHTYBAaTH ONTUMAaJIbHI 3HaUEHHS 117151 3a6€e31e4eHHs] HeOOXiIHOI MiLIHOCTI Ta
JKOPCTKOCTi KOHCTPYKLi 32 yMOBU MiHiMi3alii ii Macy; po3po6sieHO KOMITIOTEPHY MOZEJb ITPOLIECy 3MilllyBaHHS
KOMIIOHEHTIB y 3allpOIIOHOBAaHil KOHCTPYKIii BibpaliliHoro 06s1agHaHHS Ta BCTAHOBJIEH] piBHSIHHS perpecii as
4yacy JOCSTHEHHS 33JJaHOI OGHOPIZHOCTI Bifj 4aCTOTU 0O6E€PTaHHsI JIONATEBOro Baja, YaCTOTH OOEPTaHHs
KOHTeIHepa, YaCTOTU KOJIMBAHHS BiOpO30y)KyBaya Ta aMILIITYAX KOJIMBAaHb KOHTEMHEPA; AiCTaniy MOAAIbIINI
PO3BUTOK: IMHAMIYHA MOJIeJIb BibpallifflHOro 3MilllyBaya 3 JIOTIaTeBUM BaJIOM, sIKa JO3BOJIsIE BCTAHOBUTH 3aJ1€5KHOCTI
aMIUITYyAY KOJIMBaHb KOHTEMHEPA i IOTY>KHOCTI, 1[0 BUTPAYa€ThCS 3MilllyBaY€M BiJl 4ACTOTU KOJIMBAHHS
BiOp030yA>KyBaya; METOLOJIOTIYHI MifX0AU IO YMCENBbHOIO MOAEIOBAHHS ITpoLecy PYHKIiOHYBaHHS BiOpaliliHOro
3MmimyBayva. Pe3ysbTaTty JOCTiIKEHHS! MOXKYTb OyTH 3aCTOCOBAaHI Y NIPOEKTYBAHHI Ta BAOCKOHAJIEHH] BibpaLiiHUX
3MilllyBaviB 17151 BAKOPUCTAHHS B CilIbCbKOTOCIIONAPCHKill, Xap4uoBill, (papmalieBTUYHiH, OyliBesIbHIN Ta iHMNUX

rajyssix IpOMMCJIOBOCTI, 110 IOTPEOYIOTh BUCOKOSIKICHOTO 3MilllyBaHHSI CUIIKUX MaTepialib.

2. Volynets Y.O. - Substantiation of the structural-mode parameters of the vibrating mixer. - Qualifying scientific
work on manuscript rights. Thesis for obtaining the scientific degree of Doctor of Philosophy in specialty 133
Industrial Engineering (13 Mechanical Engineering). Vinnytsia National Agrarian University, Vinnytsia, 2025. The
dissertation solves a pressing scientific problem of improving the quality of compound feed through the
development and substantiation of the design and operating parameters of a vibratory mixer. The introduction
highlights the relevance of the study, defines its purpose, and formulates the main tasks for achieving the goals.
The scientific novelty of the work, its practical significance, and the author's personal contribution to the research
are characterized. Information on the testing of the results obtained, their publication is provided, and the
structure and scope of the dissertation is presented. The solution of this goal is reduced to solving the following
scientific and applied problems: based on the analysis of existing mixer designs, as well as the results of theoretical
and experimental studies of the mixing process, develop a schematic diagram of a vibration mixer; perform
analytical studies of the stress-strain state of the blade and substantiate its geometric dimensions; develop a
mathematical model, conduct its analytical study and theoretically substantiate the operating parameters of the
vibration mixer; develop a dynamic model of the vibration mixer and theoretically establish its amplitude-
frequency and energy dependencies; develop a laboratory setup and conduct experimental studies to establish the
dependence of the mixture quality indicators, productivity and specific energy intensity of the process on the
design and operating parameters of the vibration mixer; perform production testing of the vibration mixer and
determine its economic efficiency. The object of research is the process of mixing loose mixtures in a vibrating
mixer. The subject of the study is the patterns of changes in the quality indicators of loose mixtures, productivity
and specific energy intensity of the mixing process depending on the design and operating parameters of the



mixer. Based on the conducted scientific research, energy consumption was reduced while ensuring the
established quality indicators of mixing loose mixtures by substantiating the design and operating parameters of
the vibration mixer. Based on this, the following was first developed: a computer simulation model of the stress-
strain state of the vibration mixer blade was developed depending on the design parameters, which allows
substantiating the optimal values for ensuring the required strength and rigidity of the structure while minimizing
its mass; a computer model of the process of mixing components in the proposed design of vibration equipment
was developed and regression equations were established for the time to achieve a given homogeneity from the
frequency of rotation of the blade shaft, the frequency of rotation of the container, the frequency of oscillation of
the vibration exciter and the amplitude of oscillations of the container; received further development: a dynamic
model of a vibration mixer with a blade shaft, which allows establishing the dependence of the amplitude of
container oscillations and the power consumed by the mixer on the vibration exciter oscillation frequency;
methodological approaches to numerical modeling of the vibration mixer functioning process. The results of the
study can be applied in the design and improvement of vibratory mixers for use in agricultural, food,
pharmaceutical, construction and other industries requiring high-quality mixing of bulk materials.
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