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1. Incepraliito pyucBsYeHO BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI Ip0o6ieMU MifiBUlleHHS ePeKTUBHOCTI
VILIiJIbHEHHS] 6€TOHHUX cyMmillel Ipu GOpMYBaHHI 6€TOHHUX i 3a71i300€TOHHUX BUPOOIB IIJISIXOM PO3POOJIEHHS Ta
OOIpPYHTYBaHHSI IapaMeTpiB 6€3iHePLiTHOro MPUBAHTAXyBavya 3 aBTOHOMHIUM BiOpO36yIKyBaueM. AKTyaIbHICTb
pobOOTH 3yMOBJIeHa HEOOXIIHICTIO MiIBUILIEHHS SKOCTi Ta OGHOPIIHOCTI 66 TOHHMX BUPOOIB, CKOPOUEHHS TPUBAJIOCTI
(OpMyBaJIbHOTO LIMKJTy, 3MEHIIEHHS €HEPrOBUTPAT i BIOCKOHAJIEHHS BibpaliliHOro 06y1aJHaHHS, sIKe
3aCTOCOBYETbCS IJ1s1 GOPMYBAaHHS BUPOOiB, 30KpeMa 3a/1i300€ TOHHUX Kijlelp 1151 iHKeHepHUX Mepex. Haykosa
HOBHU3HA OTPUMAaHUX PE3YJIbTATiB MOJISITa€ y TOMY, I10: — HaOGYJIM MOAJIbIIOTO PO3BUTKY KOHCTPYKTUBHI pillleHHS

NIPUBAHTAXXYBAYiB 7151 JOYILiIbHEHHS OETOHHUX CyMilllell 3a paXyHOK BUKOPMCTaHHSI aBTOHOMHOTO



BiOp030yAKyBaua, IKMI 3a0e3Iedye JIOKaJAbHUI JOJATKOBUI AMHAMIYHUI BIUIVB HAa BEPXHIO YACTUHY BUPOOY B
npoueci BibpauiitHoro GopMyBaHHS. — pO3pO0JIEHO MaTeMaTH4YHY MOJIeJIb CUCTeMU «BibpaliifiHa ¢popma — 6eTOHHA
cyMill - 6e3iHepLiHUI NpUBaHTaXKyBay», sIKa BpDaXOBYE CIIJIbHY [il0 OCHOBHOI BibpalliiiHoi popmu Ta
ABTOHOMHOTO [TPMBAHTaKyBaya Ha GETOHHE CE€PeOBUIIE; — BCTAHOBJIEHO 3aKOHOMIPHOCTI BIJINBY Macu
IIPUBAHTAXYBaua, )KOPCTKOCTi IPYKHUX €JIEMEHTIB, YaCTOTH aBTOHOMHOTO BiGp030y)KyBaya Ta IapaMeTpiB
OCHOBHO] BiOpaliliHOI cuCTeMHU Ha iIHTEHCUBHICTb OYIIiIbHEHHS! 6€TOHHOI CyMillli; — OTpUMAaHO aHaJliTU4HI
3aJIEXKHOCTI /1J151 BU3HAYEHHS aMILIITy, KOJIMBaHb, IPUCKOPEHB i JUHAMIYHOTO TUCKY O€3iHepLifiHOro
IIPUBAHTAXXyBaya Ha GETOHHY CyMilll, 110 1aJI0 3MOTy OO PYHTYBAaTU pallioHaJIbHI PEKUMU HOTO pO6OTH; —
yIOCKOHAJIEHO Miaxin 1o oKy epeKTHBHOCTI KOMOIHOBAHOTO YIIiIbHEHHS OETOHHOI CyMillli 3a paxyHOK
ypaxyBaHHS HEPiBHOMIPHOCTI [lepeiaBaHHs KOJMBAJIbHOTO BIJIMBY 10 BUCOTI BUPOOY Ta OAATKOBOTO JUHAMIYHOTO
HaBaHTAKEHHS Y BEPXHiil 10ro 30Hi; — AiCTajy MOAAJBIIOrO PO3BUTKY METOAM TEXHIYHOTO PO3PaxXyHKY BiOpaliliHuX
YCTQHOBOK 17151 pOPMYyBaHHS GETOHHMX BUPOOIB i3 BUKOPUCTAHHSM JOJATKOBUX POOOYMX OPraHiB JIOKaJIbHOTO
IoyulinibHEHHS. [IpakTU4He 3HaY€HHs OJleP>KaHUX PEe3yJIbTATiB OJISITa€ B TOMY, 10 HA OCHOBi BUKOHAHUX
TEOPETUYHUX i eKCIIEPUMEHTAIbHUX JJOCIiIPKeHb PO3p06I€eHO KOHCTPYKIIilo 6e3iHepliliHOro npuBaHTaxKyBaya 3
aBTOHOMHUM Bi6pO306yIKyBaueM, sika MOXKe OyTU BUKOPUCTAHA Y CKJIai BiGpaliliHMX yCTaHOBOK 1151 pOPMYyBaHHS
06eTOHHUX i 3aJ1i300€eTOHHUX BUPOOiB. 3aIIPONIOHOBAHO METOJIUKY TEXHIYHOTO PO3PaxyHKy TaKUX YCTAHOBOK, 110
II03BOJIslE BU3HAYATH iX OCHOBHI KOHCTPYKTHBHI Ta PE>KMMHI TapaMeTpH 1lie Ha cTafii IpoeKTyBaHHs. Po3pobyene
TexHiYHe pilleHHs 3a6e3Medye NOKPALeHHS PiBHOMIPHOCTI YIiIbHEHHS 0€TOHHOI CyMillli, 3MEHIIEHHS
IedEeKTHOCTI BEpXHbOI 30HM BUPOOY, CKOPOUEHHS TPUBAJIOCTI (POPMYBAIbLHOTO LMKITY TA MiIBULIEHHS SKOCTI
roToBOi IPOAyKLii. Pe3yspTaTu frcepTaliiiHoi po60TH BIIPOBAIKEHO Y BUIJISLI LOCIiAHOTO 3pa3Ka 6e3iHepLiliHOro
IIPUBAHTaXKyBaya 3 aBTOHOMHUM Bi6p0o306ypKyBaueM, BUITPOOYBaHOTO y BUpoOHMYMX YyMoBax KT «IlinrnpuemMcTBo
»lennorexoyn‘» tTa TOB «Bupob6Huue nignpuemctBo bynmexanizauis» (M. [Tontasa). OkpeMi pe3ysbTaTu
BUKOPMCTAHO y HaBYaJILHOMY npoueci HanjionanpHoro yHiBepcureTy «llosntaBepka nositexHika imeHi FOpis
KonppaTiokay 1py BUKJIQJaHHI IUCUUIUIIH, [I0B'I3aHUX i3 TeOpi€lo Ta NPOEKTYBaHHSM MalluH 6yJiBeJIbHO]
inmycTpii.

2. The dissertation is devoted to solving an urgent scientific and technical problem of increasing the efficiency of
concrete mixture compaction in the forming of concrete and reinforced concrete products by developing and
substantiating the parameters of an inertia-free load applicator with an autonomous vibration exciter. The
relevance of the study is o6ycnosoon by the need to improve the quality and homogeneity of concrete products,
reduce the duration of the forming cycle, decrease energy consumption, and improve vibration equipment used
for product manufacturing, in particular reinforced concrete rings for engineering networks. The scientific novelty
of the obtained results lies in the following: - the design solutions of load applicators for additional compaction of
concrete mixtures have been further developed through the use of an autonomous vibration exciter, which
provides a local additional dynamic effect on the upper part of the product during vibration forming; - a
mathematical model of the system “vibrating mold - concrete mixture - inertia-free load applicator” has been
developed, which takes into account the combined action of the main vibrating mold and the autonomous load
applicator on the concrete medium,; - the regularities of the influence of the load applicator mass, the stiffness of
elastic elements, the frequency of the autonomous vibration exciter, and the parameters of the main vibration
system on the intensity of additional compaction of the concrete mixture have been established; - analytical
dependences have been obtained for determining the oscillation amplitudes, accelerations, and dynamic pressure
of the inertia-free load applicator on the concrete mixture, which made it possible to substantiate rational
operating modes of the applicator; - the approach to evaluating the efficiency of combined compaction of the
concrete mixture has been improved by taking into account the non-uniform transmission of vibration impact
along the product height and the additional dynamic loading in its upper zone; - methods for the technical
calculation of vibration installations for forming concrete products using additional working bodies for local
additional compaction have been further developed. The practical significance of the obtained results lies in the
fact that, on the basis of the performed theoretical and experimental studies, a design of an inertia-free load
applicator with an autonomous vibration exciter has been developed, which can be used as part of vibration



installations for forming concrete and reinforced concrete products. A method for the technical calculation of
such installations has been proposed, which makes it possible to determine their main design and operating
parameters already at the design stage. The developed technical solution provides improved uniformity of
concrete mixture compaction, reduced defects in the upper zone of the product, shortened forming cycle
duration, and improved quality of finished products. The results of the dissertation research have been
implemented in the form of a prototype inertia-free load applicator with an autonomous vibration exciter, tested
under industrial conditions at the limited partnership «Manufacturing enterprise Budmekhanizatsia» (Poltava).
Certain results have also been used in the educational process at the National University “Yuri Kondratyuk Poltava
Polytechnic” in teaching disciplines related to the theory and design of machines for the construction industry.
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