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1. CTBOpeHHS! eHeproomagHuX BiOpOyILiIbHIOIUMX MalluH OyZiBesIbHOI iHAyCTpii HAa OCHOBI LiileHanpaBIeHo]
rapMoHi3ariii pyxy

2. Creation of energy-saving vibration sealing machines of the construction industry based on purposeful

harmonization of movement

Pedepar:

1. Inceprauifina po60oTa IpUCBIY€HAa BUPIIEHHIO aKTyaJIbHOI HAyKOBO-TIPUKJIAIHOI IPOGJIeMH, sIKa [10JISIrae y
PO3po0Lii HAYyKOBO-OOI'PYHTOBAHMX METOZiB PO3PAaxyHKY Ta CTBOPEHHIO HOBOTO KJIACy BiOpalifiHUX MalllMH Ta
IIPUCTPOIB Ha OCHOBI LIiJIeCIIPSIMOBAHOI rapMOHi3allii pyxy pob0o4ux opraHiB Ta 06pOOJIIOBAaHUX CEPENOBULI,
PosrnsHyTa 0671aCTh 3aCTOCYBaHHS Ta KOHCTPYKTUBHI 0COGJIMBOCTI YIIiNIbHIOIOYO] TEXHIKY, BUKOHAHA OLIiHKa
IIPOEKTHUX pillleHb KOHCTPYKLiN MaIIWH IJ1s1 VIIiIbHEHHs OyliBeJIbHUX CyMillel, po604nx OpraHis i JOIOMI’KHOTO
YCTaTKyBaHHS. Po3po6ieHi METOOIOrIS Ta METOY AOCIIIPKEHb TI0OYI0BaHI Ha ifiei 3alIpONIOHOBaHMX HOBUX
MOJeJISIX, SIKi IPEeACTABISIOTh MiTCUCTEMU «MAIIMHA» i «CepeloBUIIe», K €ANHY BiOpaLiliiHy CUCTEMY.

3anpornoHoBaHa HayKoOBa ifies, Ha OCHOBI sIKOi BU3HavYeHa Qi3uyHa MOAeJb Ta CKJIAieHi PiBHSIHHS PyXy BibpauiliHux



MalllMH i3 BpaxyBaHHAM B3aeMogii i3 cepenoBuieM. PiBHAHHA NIpencTaBiieHi K 3MilllaHa AMCKPETHO-KOHTUHYaJIbHA
crucremMa. 3IiliCHEHI TEOPETUYHI LOCIII)KEHHS i3 BCTAHOBJIEHHSIM 3aKOHIB PyXy [IOBEPXHEBUX VILiJIbHIOBAUIB,
noslipa3Hux Ta MoJivacTOTHUX BibpaliliHuX cucTeM. BuzHaueHi Hanpy>xeHHs i jedopmaliii B erleMeHTax
KOHCTPYKLi# MallIVH, 3[iiICHEHA OLiHKA B3a€MOBIUIUBY IIiCUCTEM MallMH i cepenosull. [Iposeneni
€KCIIepUMEHTaJIbHI JOCIiI’KEeHb 32 PO3PO6JIEHOI0 IIPOrPaMoI0 Ha CHeliani3oBaHMX €KCIIEPUMEHTAIbHUX
yCTaHOBKax. Pe3ysibTaTy JOCIiIPKEeHb 1Al MOKIJIMUBICTb CHOPMYJIIOBATH OCHOBHI MIPUHLUIIY CTBOPEHHS HOBUX
MalllMH BibpaliitHoi Ta BibpoynapHoi Aii. Pe3ysibraT HOCiI)KeHb BIIPOBAKEH] B HAaBYaIbHUI NIPOLIEC, HOPMATUBHY
JOKYMEHTALiI0 Ta B IPOMUCJIOBICTb.

2. The dissertation is devoted to the solution of the actual scientific and applied problem, which consists in the
development of scientifically sound methods of calculation and creation of a new class of vibrating machines and
devices on the basis of purposeful harmonization of movement of working organs and processed environments.In
the first section the scope and design features of the sealing equipment are considered, the design decisions of
machine designs for compac of building mixtures, working bodies and auxiliary equipment are evaluated. The
general analysis of physical and mathematical models for the calculation of structural elements and parameters of
the workflow is carried out, and the methods of load accounting in the calculation of the parameters of vibrating
machines are considered. Areas of research are formulated. The second section presents the methodology and
research methods of the proposed new models, which represent the subsystems machine and environment as a
single vibration system. In the third section the dependences for the description of the process of compaction of
mixtures by discrete and continuous models are obtained and the parameters of resonant vibration systems with
directional and spatial vibrations are determined. Finite element models are grounded and created. The fourth
section is devoted to the results of the study of structures under the influence of static and dynamic loads. The
results of calculations for natural frequencies and forms of oscillations are given. Vibrations of oscillations were
constructed and the numerical values of the amplitude of oscillations, stresses and strains were obtained. As a
result of a combination of such actions, we obtained rational modes of operation at all stages of compaction. Thus,
the value of dynamic pressure is in the range of 0.01..0.04 MPa in the zone of contact of the system "working body
of the machine is a sealed medium". The influence of elastic elements in vibration and vibration shock modes,
which provide stable in-phase mode of movement of the upper mass of the installation and in the zone of contact
with the sealing medium, is investigated. This mode reduced energy consumption by 18%. The oscillation mode of
the forming frame in the frequency range 170-190 Hz was implemented by the use of pneumatic oscillators.
Investigations at frequencies f1 = 182.50 and 199 Hz revealed a form of oscillation that provides resonance of the
forming plate, and the oscillations of the bearing structures of the vibrating plant are insignificant. The energy
intensity of the molding process has decreased by 50 percent compared to the resonant vibration pad. The
computational model of the machine - environment system taking into account the interaction of the working
body and the compaction mixture is developed. It is based on the condition for determining contact forces of
interaction between the subsystems and estimation of the ratio of the time of action and time of wave propagation.
The influence of elastic-inertial components was revealed, as evidenced by an increase in stresses in transitional
oscillation modes by 20-25 %. The influence of dissipative forces of the medium on the system’s motion is revealed
by the phase shift by the angle of /4 between the directions of the driving force and stress. According to the
results of computer simulation, an experimental setup was designed and manufactured. The results of the studies
are presented in the fifth section. The operating modes at which a complex stress-strain state occurs in the
forming surface, which confirmed the hypothesis of its significant influence on the process of compaction of the
concrete mixture. The analysis of the numerical values of the oscillation amplitudes, determined theoretically and
measured as a result of experimental studies, differ by 14%. The difference in voltage values is 17%. The complex of
experimental researches according to the developed program on the created experimental installations was
carried out. The results of the researches made it possible to formulate the basic principles of creation of new
machines of vibration impact, the algorithm of the method of calculation of such machines is given, the
recommended designs and technical solutions of components of the machine are given the efficiency of the
performed researches is made. The effectiveness of the studies performed was evaluated. The research results
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