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Pedepar:

1. O6’eKT moCiIKEHHS € MPoLeC yiTbHEHHS CTiIHOBUX NaHeJell 3 BUKOPUCTAHHSIM iMITyJIbCHO-Bi6paLifiHOTO
yLisibHeHHs. [lucepTallito IPUCBSIY€HO BUPIlIEHHIO aKTyalbHOI HAyKOBO-TEXHIYHOI Tpo6seMHy MifBUILEHHS

e EeKTUBHOCTI IIPOLIECY YIIiJIbHEHHS OETOHHUX CyMilleil npu GopMyBaHHI CTIHOBUX IaHeJIe 32 paXyHOK
PO3pO06IEHHSI HOBOTO TUITY BibpaliliHOTo 061agHaHHS 3 KOMOIHOBaHUM iMITyJIbCHO-TAPMOHIYHUM PEXUMOM
KOJIMBaHb. AKTyaJIbHICTh POOOTH 3yMOBJI€HA HEOOXIIHICTIO MiJIBUIIEHHS TPOAYKTUBHOCTI 1 SIKOCTi 6€ TOHHUX
BHPOOIB B yMOBax I1iCJISBOEHHOTO BiZJHOBJIEHHS Oy liBHULITBA, 4 TAKOXX HETOCKOHAJIICTIO TPAAULIMHUX TEXHOJIOTIN
VIIiIbHEHHS, SKi He 3a0€3[1e4yI0Tb OJHOPIHICTb CTPYKTYPH Ta €HeProe(eKTUBHICTh IIpolecy. Metoau
IOCJIIPKEHHS TPYHTYIOTHCS HA MOJIOKEHHSIX KIIACUYHOI TEOPil KOJIMBAaHb MEXAHIYHMX CUCTEM, MEXAHIKU CYLIIJIbHUX

cepenoBull, Teopii XBUIIbOBUX NPOLECIB i peoJiorii 6aratodasHux cepenosull. [1s ody0BYM MaTeMaTUYHOI Mogei



IVHaMivYHOI B3aeMozii iMITyIbCHO-BiGpaiitHOro 061aAHaHHS 3 6ETOHHOIO CYMIIIIIIO 3aCTOCOBAaHO AudepeHIianbHi
PiBHSIHHS KOJIMBAJIbHOTO PyXY 3 YpaXyBaHHSIM AeMII(pyBaHHS Ta IPY>KHO-B'SI3KMX BIACTUBOCTEN CEPELOBUIIA.
Amnasiz Moiesiel 3iMICHIOBABCS aHAIITUYHUMU Ta YACEJIbHO-aHATITUYHUMHY METOaMuU. PO3paxyHOK I1apaMeTpiB
KOJIMBaHb, aMIUIITyJIHO-4aCTOTHOI XapaKTE€PUCTUKHU Ta BHYTPIlIHIX HAIIPYKEHb IIPOBOJMBCS 3 YPaXyBaHHSIM YMOB
XBUJILOBOI PE30HAHCHOI B3aeMoZjii. EKCliepruMeHTasbHi HOCIiIKEHHS IPOBOAUIINCS HA CIIELjaJIbHO CTBOPEHIN
J1a60PATOPHIii YCTAaHOBLIi 32 METOLMKOIO MaTEMAaTUYHOTO IJIaHyBaHHS eKcriepuMmeHTy. O6po6Ka pe3yJibTaTiB
BKJIIOYAJIa 3aCTOCYBAHHS METOLIB NUCIIEPCIHOrO aHali3y, pErpeCiiHOro MOLEI0BaHHS, OL[iHKY aleKBaTHOCTI Ta
KPUTEPIIB JOCTOBIPHOCTI 3TiHO 3 IIOJIOKEHHAMY MaTEMaTUYHOI CTATUCTUKUA. HaykoBa HOBU3HA OTPMMaHUX
PEe3YJIbTATIiB MOJISITA€e y: — BIEpILEe 3aIPOIIOHOBAHO KOMOIHOBaHMI IPOCTOPOBUI PEXKUM YIIiIbHEHHS 6€TOHHOI
CyMillli 3 BUKOPMCTaHHIM iMIIyJIbCHO-BiOpaLiiiHOI Aii, sKUI I0€IHY€E NTepeBary rapMOHIYHOrO Ta yAAPHOT0
30yIpKeHHS 17151 GOPMYBaHHS BEJIMKOTabapUTHUX CTiIHOBUX MAHEJIEN; — BCTAHOBJIEHO MEXaHi3M BILJIUBY €HEPTo-
KiHETUYHUX XapaKTePUCTUK iMITyJIbCHO-BiOPaLiiHOTO BIIJIMBY (YaCTOTH, aMILIITy 1, TPUBAJIOCTI iMNyJibey, pasu
3CYyBY) Ha €(DeKTHBHICTb YIiIbHEHHS OETOHHOI CYMillli 3 ypaxyBaHHSIM ii CTPyKTYpHO-PEOJIOTIYHUX XapaKTePUCTHUK;
- po3po6JIeHO MEXaHi3M AMHAaMiYHOI B3aeMOJjii cucTemu «BibpaliiliHa ycTaHOBKa — 6€TOHHA cymill — popMmay, sKa
BPaxOBYy€ XBUJIbOBY IPUPOY 30YIPKEHHS Ta €(PeKTU BHYTPIIHbOTrO AeMII(yBaHHS CePEOBULA; — BIIEPIIE
BCTAHOBJIEHO aHAJITUYHI 3a7I€KHOCTI [1J151 BUSHAYEHHS pallioHaJIbHUX I1apaMeTPiB iMITy/IbCHO-BiOpaLiliHOTO
VILIiIbHEHHS, 1110 3a6€e311e4yI0Th MiHiMaJIbHEe €HeProCIIO>KUBaHHS IPU 30€PE’KeHHI BUCOKOI SIKOCTi FOTOBMX BHUPOOIB;
- YIOCKOHAJIEHO METOAMKY OLIiHIOBaHHS €(PEKTUBHOCTI YIIiJIbHEHHS HA OCHOBI aHaJIi3y pejlakcallitHuX
XapaKTEPUCTUK OETOHHOI CyMillli Ta (Pa30BOr0 3CYyBY B CUCTEMI «HaBAaHTAXKEHHS — AedopMallisy; —
€KCIIEPMMEHTAJIbHO MiATBepKeHO e(PEeKTUBHICTb 3aCTOCYBaHHS IIPY>KHO-iHEepLifHNUX IPUBAaHTaXXyBaviB y CKiagi
KOMOIHOBaHOI YCTaHOBKY [,151 VIIIiJIbHEHHS JIETKUX O€TOHIB, 30KpeMa apOoJIiTy Ta noJicTuposabeTony. [IpakTudHa
LiHHICTb JUCepTaLiliHOi po6OTU NOJIAra€e B TOMY, 110 aBTOPOM OTPUMAHO HOBi HAYKOBO OOI'PYHTOBAaHi pe3yJsbTaTH,
sIKi cTas OCHOBOIO JJ1s1 CTBOPEHHS BUCOKOe(PEKTUBHOIO KOMOIHOBAaHOT O iMITyIbCHO-BiOpaLiiiHOrO 06J1aHAHHS,
3/1aTHOrO 3a6e3Me4UuTy PiBHOMIpHE YIIiIbHEHHS 6ETOHHUX CyMilllel Pi3HOI KOPCTKOCTi, 30KpeMa JIeTKUX 6ETOHIB,
IIPY 3HWKEHOMY €HEProCIIO>KABAHHI Ta BUCOKIHM BUAKOCTI (popMyBaHHs BUpoOiB. Ha OCHOBI TeOpeTUYHUX i
€KCIIepUMEHTAJIbHUX JOCTiIPKEHb PO3PO0JIEHO iH)XEHEPHY METOAMUKY BUOOPY MapaMeTpiB ylLIiIbHEHHS i3
BPaxyBaHHSM XBUJIbOBUX i PE30HAHCHUX €(EKTiB, a TAKOXK PO3PAXYHKOBY MOJIEJIb J1JIs IPOEKTYBAHHS BibpaliiiHUX
MalllH HOBOT'O TIOKOJIIHHA. 3allpOIIOHOBaHA YCTAHOBKA 3a06e311e4ye CKOPOYEHHS UKIY (popMyBaHHs Ha 20-25%,
3HIDKEHHS MTUTOMUX eHeproButpar Ha 10-15%, nokpaieHHs: piBHOMIPHOCTI yIIiZIbHEHHSI T 30ibLIIEHHS WiTbHOCTI
BHUpOOY 10 7%. Pe3ynbpTaTul ficepTaniiiHoi po60TH peasizoBaHO y BUMJISAL JOCTiIHOrO 3pa3ka KOMOiHOBaHO]
YCTaHOBKHU /1J1s YIIiJIbHEHHsI CTIHOBUX I1aHeJIel, ska 6ysa BIPoBaJyKeHa y HaBuaJbHO-I0CiAHY J1abopaTopiio
Kadenpu rasy3eBoro MallmHOOyIyBaHHs Ta MexXaTpoHiku HaljionanbHoro yHiBepcureTy «IlosTaBcbKa MOJITEXHIKA
imeni IOpisa Kongparioka». O61aiHaHHS BUKOPUCTOBYETHCS [1J1 TPOBEIEHHS J1JaO0OPATOPHUX 3aHSITh, MiATOTOBKU
kBastiikaLiliHuxX pooiT i BUKOHaHHS HAYKOBUX JOCIiKeHb. PO3pobJieHe pillleHHs! peKOMEeHIOBaHO [I0
BIIPOBAPKEHHS Y BUPOOHUIITBO, 30KpEMA B YMOBaX MOOIIbHUX ab0 [IeLleHTPajli30BaHNX MalJJaHYMKIB, 1110 0COOJINBO

aKTyaJIbHO J1J1s1 TOTPe6 MBUIKOMOHTOBAHOTO OYIiBHUITBA Y BiTHOBIIOBAJIBHUN 1IEpiof,.

2. The object of research is the compaction process of wall panels using impulse-vibration compaction. The
dissertation is dedicated to solving an urgent scientific and technical problem of increasing the efficiency of
concrete mixture compaction during the formation of wall panels by developing a new type of vibration equipment
with a combined impulse-harmonic oscillation mode. The relevance of the work is due to the need to enhance the
productivity and quality of concrete products in the context of post-war construction recovery, as well as the
shortcomings of traditional compaction technologies, which do not ensure structural homogeneity and energy
efficiency of the process. The research methods are based on the principles of classical theory of vibrations of
mechanical systems, mechanics of continuous media, wave process theory, and rheology of multiphase media. To
construct the mathematical model of dynamic interaction between the impulse-vibration equipment and the
concrete mixture, differential equations of vibrational motion were used, taking into account damping and the
viscoelastic properties of the medium. The analysis of models was performed using analytical and numerical-
analytical methods. The calculation of oscillation parameters, amplitude-frequency characteristics, and internal



stresses was carried out considering the conditions of wave resonance interaction. Experimental studies were
conducted using a specially developed laboratory setup based on the methodology of mathematical experiment
planning. The data processing involved the use of dispersion analysis, regression modeling, adequacy assessment,
and reliability criteria according to the principles of mathematical statistics. The scientific novelty of the obtained
results lies in the following: - For the first time, a combined spatial compaction mode of concrete mixture using
impulse-vibration action is proposed, which combines the advantages of harmonic and impact excitation for the
formation of large-sized wall panels; - The mechanism of the influence of energy-kinetic characteristics of
impulse-vibration action (frequency, amplitude, impulse duration, phase shift) on the efficiency of concrete
mixture compaction has been established, taking into account its structural and rheological properties; - A
dynamic interaction mechanism of the "vibration unit - concrete mixture - formwork" system was developed,
which considers the wave nature of excitation and the effects of internal damping of the medium; - Analytical
dependencies were established for the first time to determine the optimal parameters of impulse-vibration
compaction that ensure minimal energy consumption while maintaining high quality of finished products; - The
methodology for evaluating compaction efficiency was improved based on the analysis of relaxation characteristics
of the concrete mixture and phase shift in the "load - deformation” system; - The effectiveness of using elastic-
inertial tampers in the combined unit for compaction of lightweight concretes, including arbolite and polystyrene
concrete, was experimentally confirmed. The practical value of the dissertation lies in the fact that the author
obtained new scientifically substantiated results, which served as the basis for the development of high-efficiency
combined impulse-vibration equipment capable of ensuring uniform compaction of concrete mixtures of varying
stiffness, particularly lightweight concretes, with reduced energy consumption and high molding speed. Based on
the theoretical and experimental studies, an engineering methodology for selecting compaction parameters
considering wave and resonance effects was developed, as well as a calculation model for designing a new
generation of vibration machines. The proposed unit enables a 20-25% reduction in the forming cycle, a 10-15%
decrease in specific energy consumption, improved compaction uniformity, and an increase in product density of
up to 7%. The results of the dissertation have been implemented in the form of a prototype combined unit for
compacting wall panels, which has been introduced into the educational and research laboratory of the
Department of Industrial Engineering and Mechatronics of the National University "Yuri Kondratyuk Poltava
Polytechnic." The equipment is used for laboratory classes, preparation of qualification works, and conducting
scientific research. The developed solution is recommended for industrial implementation, particularly in mobile
or decentralized production sites, which is especially relevant for rapid construction needs during the recovery
period.
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Biacue IlpisBume IM'st [To-6aTbKOBI Kopo6ko Borzan Onerosiy
rOJIOBYIOYOTO Ha 3acCiflaHHi

BigmoBizaabHMIL 32 HiATOTOBKY Benminb Bacusb Bacuibosuy

00JIiIKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




