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2. Concrete products small-sized vibration forming equipment parameter justification

Pedepar:

1. Meta pocnigxeHHsl. MeTa po60Tu noJiirae B po3po6Li Ta O0IpyHTYBaHHI NapaMeTpiB MasiorabapuTHOroO
06s1aHaHHA 17151 BiopopOopMyBaHHS OETOHHUX BUPOOIB 115 MiIBULIEHHS MOro e(peKTUBHOCTI Ta
€HEepro3aollaPKeHHs 32 PaXyHOK BaXiJIbHOTO 3aKpilyieHHs! BiGpo306ypKyBaya. [y JOCSITHeHHS 3a3HaYeHO0i MeT!
poboTu chopMyIbOBaHi Ta BUpilleHi HACTYITHI 3a7a4i JOCiIKeHb: — OL[iHKa iCHYI0UNX KOHCTPYKIIiii
BibpodopMyBaNbHOTrO 06JIaJHAHHS Ta iICHYIOUMX METOZIB MifBuUIeHHS X eeKTUBHOCTI, Ta Hacamnepe[,
eHeproe(eKTUBHOCTI; — OTPMMaHHS MaTeMaTUYHOI MoZieJIi Ha 6a3i po3p06s1eHO] pO3paxyHKOBOI CXeMu

3aIPOINIOHOBAHOI KOHCTPYKLii Bi6paliliHOTo CTOJY Ta 3MiMICHEHHS TEOPETUYHUX AOCIiIPKEHb [IPOLeCy 3MiHN



TEXHOJIOTIYHUX NTAPAMETPIB B 3aJIEKHOCTI Bif] IOBXUHU BaXEJIsl; — IPOBEIEHHS €KCIIEPUMEHTAJIBHUX JNOCiIKEHb
po60YOro NpoLecy LOCIiZHOro MasorabapuTHOro 0b6JagHaHHS IJ1s1 BiopoQopMyBaHHS GETOHHUX BUPOOIB; —
OOI'PYHTYBaHHS IapaMeTpiB [OCiAHOrO MasorabapuTHOro 06J1aJHaHHs 4J1s1 BiopopopMyBaHHS OETOHHUX BUPOOiB
3a yMOB MiHiMi3allii eHeproeMHOCTi po60YOro Npouecy ; — pO3pobJIeHHS PEKOMEHALiN 110 BUOOPY OCHOBHUX
TEXHOJIOTIYHMX [TapaMETPIB Ta OLiHKA PEe3yJbTaTiB IPAKTUYHOIO BIIPOBAJKEeHHA. HaykoBa HOBM3HA PE3yJIbTATIB
IycepTalifiHOi poOOTH MOJISITa€ Y HACTYITHOMY: - BIIEpIle Ofiep>KaHa MaTeMaTU4Ha MOJeJlb, SIKa [TOB'sI3ye MixK
CO0010 OCHOBHI IIapaMeTpU CUCTEMU «POOOUYMIL OpraH BiOpalifiHOI yCTAaHOBKY i YIIIJIPHIOIYE CEPENOBUILEY i
I03BOJIsIE, LIJIIXOM iX 1060PY, 31ilICHIOBATU MiHiMi3allil0o €HeproBUTPAT Iif Yac [IPOLeCy BiOPOYIiIIbHEHHS; -
BIleplie oTpuMaHa GopMyJia BU3HAUEHHS KiHeMaTU4yHOi eHeprii BibpodopMyBasbHOrO 001aHAHHS, BUKOPUCTaHHS
SIKOT TO3BOJISIE 3MIMICHIOBATU ONTUMI3allil0 reOMETPUYHUX | KIHeMaTUYHUX MTapaMeTpiB 17151 3a6e3rnedyeHHs il
MaKCHMMAaJIbHOTO €HEePro36epeskeHHs. - BCTAHOBJIEHO 32 KpUTEPieM MaKCHMMaJIbHUX BiOponepeMilleHb BILJIUB
KOHCTPYKTUBHUX [TapaMeTPiB Ha 306€peKeHHs] €HEPrOBUTPAT BiOPO0OO6IafHAHHS 3 BaXKiJIbHUM 3aKPillJIEeHHSIM
BiOp030yAKyBaya, 1110 JO3BOJIMJIO MiIBULIIUTY €KCILTyaTaliliHi XxapakKTepUCTHUKU 3aIIPOIIOHOBAHOI KOHCTPYKIIi. -
YCTaHOBJIEHO pallioHaJIbHi Aiania3oHu apameTpiB po604YMX NPOLECiB BiOPOYILiIbHEHHS pO3p006IeHOro 061afHaHHS
3 TOYKM 30py MiHiIMaJIbHUX €HEPTOBUTPAT IIPY HEOOXiIHIi IPOAYKTUBHOCTI. - BLOCKOHAJIEHO METOAUKY JOOOPY
reOMeTPUYHUX [1apaMeTPiB KOHCTPYKLii BiGpOyCTAaHOBOK Ta iCHYIOUMX METO[IiB PO3PaxXyHKY BiOpaLlifflHUX yCTaHOBOK
IIJIIXOM MiHiMi3allii eHeproBUTpaT; - OTPMMaJIO MOJAJIBIIOTO PO3BUTKY KOHIEMNLisl TOOY0BU Ta IPOEKTYBaHHS
BiOpalillHMX YCTaHOBOK, SKa 6a3yeThCsl HA BUBHAYEHHI IXHbOI €HepreTU4HOI BJIACTUBOCTI, 10 JO3BOJISIE KiJIbKICHO
OLiHIOBATHU i MiHIMI3yBaTl €HEPreTUYHI BUTPATH YCTAaHOBOK B LiijloMy. MeTonu nociigkeHHs. [Ipy BUKOHaHHI
poOOTH 117151 TPOBEIEHHS NOCIiIKeHb 00 PO3POOKM KOHCTPYKLii MasiorabapuTHOro 06J1aiHaHHS [1J1sl
BibpodopMyBaHHS 6€TOHHUX BUPOOIB OyJIM BUKOPUCTAHI SIK 3arajibHi, TaK i crieljiazbHi METOOU HAYKOBUX
JocuimkeHs. Cepel, 3arajJlbHAX METOAIB BUKOPHUCTOBYBAJIMCh EMIIIPUYHI i TEOPETUYHI METOAY NOCIIIXEHb. Ceper,
CIleLliaJIbHUX — eKOHOMIKO-CTaTUCTUYHUN MeTOl, MeTo[ QYHKI[iOHAJIBHO — BapTICHOTO aHali3y i METOOU
IIPOTHO3YBaHHS Ta MOJEJIIOBAHHS. /1711 OTPMMaHHS 3arajlbHOi MaTeMaTUYHOI MOJIE€JIi BUKOPUCTaHHI METOI
MaTeMaTU4HOi Qi3uKu Ta Pi3MKO-MaTeMaTUYHE MOJEJIIOBAaHHS METOJAMU [IPUKIIAIHOI MeXaHika. O0’eKTOM
IOCJIiZIPKEHDb € pobouill mpolec ManorabapuTHOro BiopodopMyBabHOro 06J1aiHaHHSL. [IpeiMeTOM JOCiIKEHHS €
napaMeTpu poboyoro Nnpolecy MaaorabapuTHoro BibpodopmMmyBasbHOro ob1agHaHHs. [TpakTH4He 3HaYeHHs
OJlIEP>KaHUX Pe3yJIbTaTiB MOJISITa€e: - B OJlep’KaHHI aBTOPCHKOTO CBiJOTCTBA HA KOPUCHY MOZEJIb KOHCTPYKILii
BiGpPOCTOJIY 3 BaXiZIbHUM 3aKpiIljIeHHsIM Bi6po36yKyBaya, 1y6likallii OCHOBHUX Pe3yJIbTaTiB JOCTiIKEHb,
IIOB'SI3aHUX i3 CTBOPEHHSIM BKa3aHOi KOHCTPYKILii, Y HAYKOBUX CTAaTTsIX; - B OOIPYHTYBaHHI T€OMETPUYHUX i
TEXHOJIOTIYHUX NTapaMeTPiB BiOPOCTOJIiB 1J1s1 BIGpOPOPMYBaHHS OETOHHUX BUPOOIB 3 BaKiJIbHUM 3aKpilJIEHHSIM
BiOp030yAKyBaua, BKa3aHi MaTepiasi MOXYTb OyTH BUKOPUCTaHi Ha MiATIPUEMCTBAX i OpraHisalisx, sKi 31ifCHIOIOTh
IIPOEKTYBaHHS MOJiOHNX KOHCTPYKIIiif; - B 3aCTOCYBaHHI Ha TPOMUCJIOBUX IiANPUEMCTBAX i OpraHizanisx,
IIOB'SI3aHUX 3 BIOPOPOPMYBaHHSIM 6€TOHHUX BUPOOIB, pEKOMEH 1alliil 3 eKCIIyaTallii BiopoCToIiB 3 BaXXiIbHUM
3aKpilyIeHHsIM BiOp030yIPKyBauiB, IIPO IO CBiAYaTh NOBiAKY IIPO BIPOBAAKEeHH:. TeopeTuyHe 3Ha4YEHHS
pe3yJIbTaTiB AucepTallii [1oJArae B OAep>kaHi MaTeMaTUYHOI MOJiesli MeXaHiqYHOi CuCTeMU 06JIalHaHHS 32
KiHEMaTHUYHOIO CXEMOIO, sIKa paHille He BUKOPUCTOBYBasacs. JlaHa Mozesb 00'efHye MixK CO6010 KOHCTPYKTHBHI Ta
TEXHOJIOTIYHI TapaMeTpy 06J1aJHaHHS 3 BXXIJIbHUM 3aKpillJIeHHSIM BiOpo36ypKyBayda, BKa3ylouH ix BIJIMB Ha
aMILIITYZy KOJIUBaHb pO60Y0i IOBEPXHi BiOPOCTOIIY, LO3BOJISIIOUY [IPY LIbOMY IPOBOAUTU MaTEMaTUYHE
MOJIEJIIOBAaHHS 3 METOI0 ONTHMI3allii nepesliueHrnx NapaMeTpiB y HAMPSIMKY IIOKPAIIEHHS] €eHepro3bepekeHHs Ta
TEXHOJIOTIYHUX MOSKJIMBOCTE! JOCIiTHOrO BibpoobianHaHHs. ['any3b BUKOPUCTaHHS — MalIMHOOYyBaHHS Ta
Oy[liBHULITBO.

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

construction.
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Micue3HaxoaKeHHS: npocnekT [1oBiTpoda0TChKUiA, oyz. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hecrepenko Mukosia MukosanoBuy

2. Mykola M. Nesterenko

KBasigikanis: k.1.u., nor,, 05.05.02
Inentudikarop ORCHID ID: 0000-0002-4073-1233
JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57216266328

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0CO0HU: Haujonanbuuii yaiBepcuret "TlonTaBChKa MOJITEXHIKA iMEH]
IOpis Kongparioka"

Kopg 3a €IPIIOY: 02071100

MicueSHaxo,T.pKeHHﬂ: [lepmoTpaBHEBUIl IPOCHEKT, Oy. 24, [TonTasa, [lonTaBcbkuil p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEpPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Opucenko OnekcaHup BikTropoBuu

2. Oleksandr V. Orisenko

KBasigikanis: k.r.u., nou., 05.05.02
I,quan:iKaTop ORCHID ID: 0000-0003-3103-0096

JoparkoBa iHpopMmamist: https://www.scopus.com/authid /detail.uri?authorld=57215916720



IIoBHe HaflMeHYBaHHﬂ IOpI/I,uH‘{HOi 0COOM: HaujoHambHuit yHiBepcutet "[losTaBCchbKa MOJITEXHIKA iMEH]

FOpis Konppatioka"
Kopg 3a €IPIIOY: 02071100

Micuesﬂaxo,rm(el-lﬂﬂ: [TepuoTpaBHEBUI IPOCIEKT, Oy. 24, [TonTasa, [losntaBebkuil p-H., 36011, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TrOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 3a peECTpallil0o HayKOBOi

OisIIBHOCTI

Kpot Onexkcannp FOmniioBuy

Kpot Onekcannp FOmninosny

CrenoBa OJsieHa BasnepiiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



