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1. “POo3BMTOK HAyKOBMX OCHOB CTabisizalii yjapHO-XBUIbOBUX NIPOLECIB riIPOiMITyIbCHUX CUCTEM FipHUYMX MaIIUH’

2. “Development of scientific bases of stabilization of shock-wave processes of hydropulse systems of mining

machines”

Pedepar:

1. MeTo10 pobOTH € IofanbLUIMi pO3BUTOK HAYKOBUX OCHOB CTabisizalii yiapHO-XBUJIbOBUX IIPOLIECIiB
TripOiMITyJIbCHUX CUCTEM FiPHUYMX MAIVH 3 BCTAHOBJIEHHSIM 3aKOHOMIPHOCTEN BIUIMBY YAAPHO-XBUJIbOBUX
[IPOLECIB riAPOIMIYJIbCHUX CUCTEM HA €JIEMEHTH KOHCTPYKLUii NPHUYOi MalllMHY B 3aJIEKHOCTI Bifj IapaMeTpiB
IIPY>KHO-MCUTIATUBHUX 3B’3KiB 3 TeTepOreHHUMH JIIOPOOHNMU CUCTEMaMH, 2 HA OCHOBI pO3pOOKYU METOIB i
MogeJsieil — OOIPyHTYBaHHS [1apaMeTpiB ripHUYMX MAIMH [J1s [iIBUIIEHHSIM iX HafliHOCTI Ta epeKTUBHOCTI. O0'eKT
IOCIIiIKEHHS - yIapHO-XBUJILOBI IIPOLLECU B3a€MOZI] €JIEMEHTIB ripHNY0i MalllMHU, IMITyJILCHOTO BUKOHABYOTO
OpraHy Ta ripCbKOro Macusy. Metonu noCaigKeHb OCHOBAHI Ha BiJOMUX 3aKOHAX MEXAHIK1, TEPMOJUHAMIKY,

MOJIEKYJISIPHOI Qi3uKH, Teopii MHAMIYHUX CUCTEM, MaTEMaTUYHOTO MOJIEJIIOBAaHHS 3 3aCTOCYBaHHSIM YHCJIOBUAX



CKiHY€HHO-Di3HULEBUX, U(EPEHLiaTbHO-PiI3HULIEBUX METOiB. EKCIIepUMEHTaIbHI JOCIIiI>)KEHHSI HaTyPHUX
3pa3KiB IipHUYUX MALIKMH 3 TiAPOIMITyJIbCHUM BUKOHAaBYMM OpPraHOM 0a3yIOThCsl Ha 3aCTOCYBaHHI MaTeMaTHU4HOI
CTaTUCTUKHU Ta TEOPii [IJIaHyBaHHS €KCIIEPUMEHTIB. JIOCIIiIKEHH TEPMOMOJIEKYJISIPHUX TUHAMIYHUX [TPOLECIB 3
KEPYBaHHSM XOJIOM €KCIIEPUMEHTIB IIPOBEJEHi 3a TOIIOMOTOI0 [IPOrPaMOBAHOrO JIOTIYHOTO KOHTPOJLJIEPA Ta 3
BUKOPUCTAHHSM CIIeLliaJIbHO CTBOPEHOTO JIab0PaTOPHOro cTeHy. HaykoBe 3Hau€HHS POOOTH IOJISITAE: B PO3BUTKY
HayKOBUX OCHOB CTabini3alii ylapHO-XBUJIbOBUX IIPOLIECIB IilpOiMIyJIbCHUX CUCTEM TFPHUYMX MallVH 3
BCTAHOBJICHHSIM 3aJIE)KHOCTEN YIaPHO-XBUJIbOBUX [IPOLECIB Bifi €HEPreTUYHUX Ta CUJIOBUX [TAPaMETPiB
PEKYIIEPaTMBHOIO IiIPOIMIIYIbCHOIO BUKOHABYOI'0 OPraHy, MeXaHi3mMy Iofadi, IepexifHuX eJIEMEHTIB 3B'S43Ky 3
HEeJIIHIMTHUMU XapaKTePUCTUKAMU JKOPCTKOCTI i TEPMOMOJIEKYJIIPHUMU [IVCUIIATUBHUMU €JIEMEHTAMU Ha OCHOBI
reTeporeHHUX JIIOPOOHUX CUCTEM, 3 OOIPYHTYBAaHHSIM TE€XHIYHUX pillleHb CTabiIbHOrO (PYHKLIOHYBAaHHS FipHUYO]
MamuHu. [IpakTUyHe 3Ha4€HHS POOOTHU IOJISITA€ B PO3POOLi Ta BIPOBAIKEHHI Y BUPOOHULTBO iH)XEHEPHOI
METOJMKHM i MaTEMAaTUYHOTO 3a0€e3Ne4eHHsI IPOrPAaMHOr0 KOMILJIEKCY peasisallii iHKeHepHuUX 3aa4 110 PO3PaxyHKy
Ha KOMITI0TePi AMHaMIYHUX NIPOLECIB 3 BU3HAYEHHSIM OIITUMAJIbHUX [TAapaMeTpPiB eJIeMEeHTIB KOHCTPYKLii ripHUYUX
MallliH, a TaKOX B pO3p0o0Li IPOrpam Ta IPOBEAEHHI €KCIIEPUMEHTAIbHUX JOCIiIKEHD 32 BUPOOHNYNX YyMOB BO
"Arex”, 3AT “Pendopc”, HBO "Asrapg’”, [1AT "KuiBmeTpo6y” 3 06rpyHTOBAaHHSM HOBOTO HAYKOBOT'O HATIPSIMKY —
IOCTiIKeHHs cTabinizanii AuHaAMIYHUX NTPOLECiB ripHUYMX MAIIMH 3aCTOCYBaHHSIM HOBUX POOOYHNX Tisl -
reTeporeHHUX JI0OPOOHUX CUCTEM 3 MiBUIIEHUM Koe]illeHTOM TePMOIMHAMIYHOI KOMIIAKTHOCTI Ta IIOTYXHOIO
riCTepe3nCHOIO IUCUIIALieo eHeprii. Lle 70380110 CTBOPUTU Ha OCHOBI BUHAXOIiB HOBI Ta YOCKOHAJIUTU iCHYIOY]
€JIEMEHTH KOHCTPYKILii NipHUYMX MAIIMH i METOIY iX PO3PaxyHKy 3 O4iKyBaHUM €KOHOMIYHUM €(EKTOM B CyMi

6inpie HixX 1 MyiH. 300 TUC. TPH., 110 Ma€ CyTTEBE 3HAUEHHS [J1s1 [IpHUYO0] IPOMUCIIOBOCTI.

2. The aim of the work is to further develop the scientific basis for the stabilization of shock-wave processes of
hydro-pulse systems of mining machines with the establishment of regularities of the influence of shock-wave
processes of hydro-pulse systems on mining machine design elements depending on the parameters of elastic-
dissipative links with heterogeneous lyophobic systems, and based on the development of methods and models -
substantiation of the parameters of mining machines to increase their reliability and efficiency. The object of the
study is the shock-wave processes of interaction between the elements of the mining machine, the impulse
executive body and the rock massif. Research methods are based on the well-known laws of mechanics,
thermodynamics, molecular physics, the theory of dynamic systems, mathematical modeling with the use of
numerical finite-difference, differential-difference methods. Experimental studies of field samples of mining
machines with a hydropulse executive body are based on the application of mathematical statistics and the theory
of experiment planning. The study of thermo-molecular dynamics with the control of the course of experiments
was carried out using a programmable logic controller and using a specially created laboratory stand. The
scientific significance of the work is: in the development of the scientific basis for the stabilization of the shock
wave processes of the hydropulse systems of mining machines with the determination of the dependence of
shock-wave processes on the energy and power parameters of the recuperative hydropulse executive body, the
feed mechanism, the transition elements of the connection with nonlinear hardness characteristics and the
thermo-molecular dissipative elements on the basis of heterogeneous lyophobic systems, with the justification of
technical solutions for the stable functioning of the mining machines. The practical significance of the work is to
develop and implement in the production of engineering techniques and mathematical support of the software
complex for the implementation of engineering tasks on the computer calculation of dynamic processes with the
definition of optimal parameters of elements of constructions of mining machines, as well as in the development of
programs and conducting experimental studies under the production conditions of PA "Attek", ICS "Renfors”, SPA
"Azgard", PJSC "Kyivimetrobud" with the justification of a new scientific direction - study of the stabilization of
dynamic p otsesiv mining machines using new working bodies - lyophobic heterogeneous systems with high
thermodynamic koefitsyentom compact and powerful hysteretic energy dissipation. This allowed to create on the
basis of inventions new and improve existing elements of the construction of mining machines and methods for
their calculation with the expected economic effect in the amount of more than 1 million 300 thousand UAH,
which is significant for the mining industry.
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