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Pedepar:

1. Mera pocnigxkeHHs. Meta po6oTu noJsirae B po3po61i Ta 06 pyHTYBaHHI TapaMeTpiB MajorabapuTHOro
o6J1aiHaHHS 17151 BiopopOpMyBaHHS 6€TOHHUX BUPOOGIB 1151 MiABULIEHHS 10r0 €(pEeKTUBHOCTI Ta
€Hepro3aollayKeHHs 32 paXyHOK BaXKiJIbHOTO 3aKpillJleHHs Biopo30ypKyBaya. [ JOoCsSrHeHHs 3a3Ha4eHOoi MeTU
poboTu chopMyJIbOBaHi Ta BUpillleHi HACTYIIHI 3a7,a4i AOCiIPKEeHb: — OL[iHKa iCHYI0UMX KOHCTPYKIIiii
BiOpOoOpMYyBaIbHOIO 00JIaHAHHS Ta iCHYIOUMX METO/IB MiBUILLEHHS iX €peKTUBHOCTI, Ta HACAaMIIEpe],
eHeproedeKTUBHOCTI; — OTPMMaHHS MaTeMaTUYHOI MofeJIi Ha 6a3i po3p06s1eHO] pO3paxyHKOBOI CXeMu
3aIpPOINIOHOBAHOI KOHCTPYKIi BibpaliliHOTo CTOJY Ta 3MilICHEHHS TEOPETUYHUX JOCIiIPKEeHb [IpoLecy 3MiHN
TEXHOJIOTiYHUX [TapaMeTPiB B 3aJIE>XKHOCTI Bifl, JOBXKUHU BakeJisl; — IPOBEJEHHS eKCIIePUMEHTAIbHUX OCiKeHb
po60YOro Npouecy AOCIiIHOr0 MasorabapuTHOro 061agHaHHS 17151 BiopoOpMyBaHHS 6€TOHHUX BUPOOiB; —

OOIpyHTYBaHHS IIapaMeTpiB [LOCIiAHOrO MasorabapuTHOro 06J1afHaHHS 1J1s1 BiopopopMyBaHHS OETOHHUX BUPOOiB



3a yMOB MiHiMi3al1lii eHeproeMHOCTi po6040ro MpoLECy ; — PO3pO6IEHHS! peKOMEH ALl 10 BU60PY OCHOBHUX
TEXHOJIOTIYHMX [TapaMeTPiB Ta OLiHKa Pe3yJbTaTiB IPAKTUYHOTO BIIPOBAI)KEHHS1. HayKoBa HOBU3HA PE3yJIbTATIB
IYcepTalifiHOi poOOTH NOJISITa€ Y HACTYIIHOMY: - BIIEpILE OfIEp>)KaHa MaTeMaTU4Ha MOJEJIb, sIKa [10B’S13ye MixX
CO00I0 OCHOBHI ITapaMeTpY CUCTEMU «POOOYMIL OpraH BiOpaLifiHOI yCTAaHOBKY i YHIIJIBHIOIYE CEPENOBUILEY i
I03BOJIsIE, LIJIIXOM iX J060OPY, 3MiMICHIOBATU MiHiMi3allil0 €HeproBUTPAT Iif YacC [IPOLeCy BiOPOYIIiIIbHEHHS; -
BIleplle OTpuMaHa GopMyJia BU3HAUEHHS KiHeMaTU4YHOi eHeprii BiopodopMyBasbHOrO 06J1aiHAHHS, BUKOPUCTaHHS
SKOi 1,03BOJIsIE 3ilICHIOBATH ONTUMI3allil0 FeOMETPUYHUX i KiIHEMAaTMYHUX [TapaMeTPiB 111 3abe3reyeHHs ii
MaKCHMAaJIbHOTO €Hepro36epesKeHHsl. - BCTAHOBJIEHO 32 KpUTEPieM MaKCUMaJIbHUX BibporepeMillleHb BIIUB
KOHCTPYKTUBHUX IIapaMeTpiB Ha 30€pe>keHHsI eHeproBUTpaT Bi6poobiaiHaHHS 3 BaKiJIbHUM 3aKPillJIEeHHSIM
BiOp030yAKyBaya, 1110 JO3BOJIMJIO MiJBULIUTY €KCILTyaTaliliHi XxapakKTePUCTHUKU 3aIIPOIIOHOBAHOI KOHCTPYKIi. -
YCTaHOBJIEHO palliOHaJIbHI Aiana3oHu apamMeTpiB po60YMX NPOLECiB BiOPOYIIiIbHEHHS PO3p006JIEHOr0 061afHaHHS
3 TOYKM 30py MiHiMaJIbHUX €HEPTOBUTPAT IIPY HEOOXiIHI IPOAYKTUBHOCTI. - BJOCKOHAJIEHO METOAUKY JOOOPY
reOMeTPUYHUX [1TapaMeTPiB KOHCTPYKLii BIOpOyCTAaHOBOK Ta iCHYIOUMX METOIiB PO3PaxXyHKY BiOpaLlifflHUX yCTaHOBOK
IIJIIXOM MiHiMi3allii eHeproBUTPaT; - OTPMMAaJIO MOJAJIBIIOTO PO3BUTKY KOHIEMNLisl TOOY0BU Ta IPOEKTYBAHHS
BiOpalillHMX YCTAaHOBOK, 5IKa 6a3yeThCsl HA BUBHAYEHHI IXHbOI €HepreTU4HOI BJIACTUBOCTI, 10 JO3BOJISIE KiJIbKICHO
OLIiHIOBATH i MiHIMi3yBaTu €HEPreTUYHi BUTPATU YCTAaHOBOK B LiisloMy. MeTonu nocaigkeHHs. [Ipy BUKOHaHHI
po6OTH 117151 TPOBEIEHHS NOCiIKEeHb 00 PO3POOKU KOHCTPYKLii MasorabapuTHOro 061aHaHHS 1715l
Bibpo¢dopMyBaHHS 6€TOHHUX BUPOOIB OyJIM BUKOPUCTAHI SIK 3arajibHi, TaK i CrleliajbHi METOOU HAYKOBUX
JocuimkeHs. Cepel, 3arajIbHUX METOAIB BUKOPUCTOBYBAJIMCh EMIIIPUYHI i TEOPETUYHI METOAY NOCIIIXEHDb. Ceper,
CIlelliaJIbHUX — eKOHOMIKO-CTaTUCTUYHUN MeTOl, MeTo[, QYHKIiOHAJIbHO — BapTICHOTO aHasli3y i METOAu
IIPOTHO3YBAHHS Ta MOJEJIIOBAHHS. [lJIs1 OTPMMAHHS 3arajbHOi MaTeMaTU4HOI MOJleJli BUKOPMCTaHHI METOAU
MaTeMaTu4Hoi (Pis3uku Ta (i3uKo-MaTeMaTUUYHE MOJIEJIIOBAHHSI METOIAaMU NIPUKIALHOI MexaHiku. O6’'eKToM
IOCTiIKeHb € poO0yili Ipoiec MasorabapuTHoro BibpodopmMyBanbHOro ob61aaHaHHS. [IpegMeToM HOCiIKeHHS €
napaMeTpu poboyoro Nnpoluecy MaaorabapuTHoro BiopodopmMmyBasbHOro ob1afgHaHHs. [IpakTH4YHe 3HaYeHHs
OJIEP>KaHUX Pe3YJIbTaTiB MOJISATa€E: - B OJlep’KaHHI aBTOPCHKOTO CBiJOTCTBA HA KOPUCHY MOZEJIb KOHCTPYKILii
Bi6pPOCTOJIY 3 BaXKiJIbHUM 3aKpiIlJIeHHSIM Bi6p0o30yKyBaya, My6likallii OCHOBHUX Pe3yJIbTaTiB JOCiIKEHb,
IIOB'SI3aHUX i3 CTBOPEHHSIM BKa3aHOi KOHCTPYKILii, Y HAYKOBUX CTAaTTsIX; - B OOI'PYHTYBaHHi T€OMETPUYHUX i
TEXHOJIOTIYHUX NTapaMeTPiB BiOPOCTOIiB 1J1s1 BIOpOPOPMYBaHHS OETOHHUX BUPOOIB 3 BaXKiJIbHUM 3aKPillJIEHHIM
Bi6pO30YyI>KyBaya, BKa3aHi MaTepiasyn MOXYTb 6yTH BUKOPUCTAHI HA MiANPUEMCTBAX i OpraHisauisx, ki 30ilCHIOIOThb
IIPOEKTYBaHHS MOJiOHNX KOHCTPYKIIiif; - B 3aCTOCYBaHHI Ha TPOMUCJIOBUX MiANPUEMCTBAX i OpraHizanisx,
IIOB'SI3aHUX 3 BIOPOPOPMYBaHHSIM 6€TOHHUX BUPOOIB, pEKOMEHAlliil 3 eKCITyaTallii BiopoCToJIiB 3 BaXXiIbHUM
3aKpilVIeHHsIM BiOp030yIPKyBauiB, IIPO IO CBiAYaTh JAOBiAKY IIPO BIPOBAAKeHHS. TeopeTnyHe 3Ha4YEeHHS
pe3yJIbTaTiB AucepTalLlii [10J1Arae B Oiep>KaHi MaTeMaTUYHOI MoJiesli MeXaHiqHOi cucTeMu 06J1alHaHHS 32
KiHEMaTUYHOIO CXE€MOI0, sIKa paHillle He BUKOPUCTOBYBasacs. JJaHa Moziesib 00'eJHye MiXK CO6010 KOHCTPYKTHBHI Ta
TEXHOJIOTIYHI TapaMeTpy 06J1afHaHHS 3 BXXIJIbBHUM 3aKpillJIEHHSM BiOpo36ypKyBayda, BKa3ylouH ix BILJIUB Ha
aMILIITYLy KOJIMBaHb POO0YO0i IOBEPXHi BiOPOCTOILY, LO3BOJISIIOUY [IPY LIbOMY IPOBOAUTH MaTEMaTUYHE
MOJEJIIOBaHHS 3 METOI0 OIITHUMIi3alii nepesiueHnx napameTpiB y HaNPsIMKY IOKPalleHHS eHepro3oepekeHHs Ta
TEXHOJIOTIYHUX MOSKJIMBOCTE JOCIIiIHOTrO Bi6poobiagHaHHs. ['any3b BUKOPUCTaHHS — MalIMHOOYyBaHHS Ta
OyIiBHULITBO.

2. The aim of the study. The purpose of the work is to develop and substantiate the parameters of small-sized
equipment for vibroforming of concrete products to increase its efficiency and energy savings due to the lever
attachment of the vibration exciter. To achieve the specified goal of the work, the following research tasks were
formulated and solved: - evaluation of existing structures of vibroforming equipment and existing methods of
increasing their efficiency, and above all, energy efficiency; - obtaining a mathematical model based on the
developed calculation scheme of the proposed structure of the vibrating table and carrying out theoretical studies
of the process of changing technological parameters depending on the length of the lever; - conducting
experimental studies of the working process of experimental small-sized equipment for vibroforming of concrete
products; - substantiation of the parameters of experimental small-sized equipment for vibroforming of concrete



products under the conditions of minimizing the energy intensity of the work process; - development of
recommendations for the selection of the main technological parameters and evaluation of the results of practical
implementation. The scientific novelty of the results of the dissertation is as follows: - a mathematical model was
obtained for the first time, which connects the main parameters of the system "the working body of the vibrating
installation and the compacting medium" and allows, through their selection, to minimize energy consumption
during the process of vibration compaction; - the formula for determining the kinematic energy of vibroforming
equipment was obtained for the first time, the use of which allows optimization of geometric and kinematic
parameters to ensure its maximum energy saving; - the influence of design parameters on the preservation of
energy consumption of vibration equipment with a lever attachment of the vibration exciter was established
according to the criterion of maximum vibration displacements, which allowed to increase the operational
characteristics of the proposed design; - rational ranges of parameters of working processes of vibration sealing of
the developed equipment have been established from the point of view of minimum energy consumption at the
required productivity; - the method of selecting the geometrical parameters of the construction of vibrating
installations and the existing methods of calculating vibrating installations by minimizing energy consumption
have been improved; - the concept of construction and design of vibration installations, which is based on the
determination of their energy properties, has received further development, which allows to quantitatively
evaluate and minimize the energy costs of installations as a whole. Research methods. Among the special ones are
the economic-statistical method, the method of functional-cost analysis and methods of forecasting and modeling.
To obtain a general mathematical model, the methods of mathematical physics and physical-mathematical
modeling using the methods of applied mechanics are used. The object of research is the working process of small-
sized vibroforming equipment. The subject of the study is the parameters of the work process of small-sized
vibroforming equipment. The practical significance of the obtained results is: - in obtaining a copyright certificate
for a useful model of a vibrating table structure with a lever attachment of a vibration exciter, publishing the main
results of research related to the creation of the specified structure in scientific articles; - in the substantiation of
the geometric and technological parameters of vibrating tables for vibroforming of concrete products with a lever
attachment of the vibration exciter, the specified materials can be used at enterprises and organizations that carry
out the design of similar structures; - in the application at industrial enterprises and organizations related to the
vibroforming of concrete products, recommendations for the operation of vibrating tables with lever attachment
of vibration exciters, as evidenced by the certificates of implementation. The theoretical significance of the results
of the dissertation consists in obtaining a mathematical model of the mechanical system of the equipment
according to the kinematic scheme, which was not used before. This model combines the structural and
technological parameters of the equipment with the lever attachment of the vibration exciter, indicating their
influence on the amplitude of vibrations of the working surface of the vibrating table, while allowing to carry out
mathematical modeling in order to optimize the listed parameters in the direction of improving energy saving and
technological capabilities of the experimental vibrating equipment. The field of use is mechanical engineering and
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VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Kpor Onekcaunp IOnizioBid
TOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Kpor Onekcanzp fOniioBid
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Crenosa Osnena BanepiiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




