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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBi ocHOBU Teopii po60TH ripHMYMX MAIUH SIK MEXaTPOHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Scientific fundamentals of theory of operating processes of mining machines as mechatronic systems

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIXEHHS - po00Yi MPOLLECH BUMMAJIBHUX MAIIMH SIK MEXaTPOHUX CUCTEM. MeTOI0 po60TH € po3pobKa
TEOPETUYHOI 6231 CTBOPEHHS MPOXiTHUIBKUX Ta OYMCHUX KOMIIJIEKCIB MPHAYMX MALIMH HOBOTO TEXHIYHOTO PiBHSA
Ha OCHOBI MeXaTPOHUX IiZIX0AiB IIPY iX MPOeKTyBaHHI. MeTO[, NOCiIPKEHHS - 00YUCIIIOBAIbHUI €KCIIEPUMEHT Ha
OCHOBi p0o3p06JIeHUX MOJIeJlel alallTUBHOI ONTHUMI3alii po60UMX IPOLECiB FNPHUYNX MALINH SIK MEXaTPOHUX
cucreM. OGI'pYHTOBAaHA HEOOXiIHICTh MEXAaTPOHOTO MiIXOAY ITPY IPOEKTYBaHHI NPHUYMX MAIIUH 3 BUCOKUMU
TEeXHIKO-€KOHOMIYHMMU [TOKa3HUKaMu. Po3po6ieHa MaTeMaTUYHa MO/IeJIb POOOYMX MPOIIECiB ripHUYOI MAIIMHU SIK
MEXaTPOHOr0 00'€KTY y BUIJISAI CYKYITHOCTI MOZieJIel CKJIQ[JOBUX ii eJIeMEeHTIB TUITy IPOCTOPOBO-TIEPEMIIIlyBaIbHA
Maca, By3JIiB iX B3a€MOJii, €JIEMEHTIB CUJIOBOTO IIPUBOAY 3 BiZ[TOBIZHUMU PETYIOBAJIbHUKAMY i
€HEepropo3nofiJIbLHUKAMH, a TAKOXK IiICUCTEM iHTEJIEKTY, iHpopMaliiiHOi Ta ceHCOpHOi. Po3pobiieHa CTpyKTypa
CHCTEMHU iHTeJIeKTY TipHUYO0I MalllMHY, 110 3a0e3levye BUKOHAHHS 3aBJlaHb aflalTUBHOI onTuMizauii ii pobouyux
IIPOLECIB, OLiHKY NIPALE3AATHOCTI BUKOHABYMX MEXaHi3MiB i TPOTHO3YBaHHS 3aJIMIIKOBOI'O PECYPCY €JIEMEHTIB
KOHCTPyKUii. Ha npuksani npoxigHUIbKOro KoM6aiHa BU60OPYOi [1ii 06rpYHTOBAHO KpUTEPIii ajallTUBHOTO
ONITMMAJIbHOTO yIIPaBJiHHS POO0OYNMHU IIpOLiecamu, po3pobJieHi MaTeMaTUYHi MOJiesli i MeTOIu afanTUBHOI
onTUMizallii napameTpiB pexxumMy pyHHYBaHHS i CXeMU 06pOOKY 320010 BUKOHABYMM OpraHoM, Ilepebopy Nopoy o
KOHTYPY BUPOOKY, BiIpOOITKY YIIPABJISIIOYMX [il i POpMyBaHHS AiarpaMu iMITyJIbCiB KUBJISTYOI HAIIPYTU.
BcraHOBJIEHO, 110 aANTUBHA ONTHMI3allisi po60YMX NMPOLECiB MPOXiTHUIBKOTO KOMbaliHa HAa OCHOBI IIOTOYHOI
iHpopmMaliii Tpo CTaH CHUIOBUX CUCTEM MAlIMHY, aHi PO apaMeTpH 30BHIITHBOTO CepefoBuIIA i CTaH
YCTaTKYBaHHS KOMILJIEKCY, I03BOJIsSIE OTPUMATH iCTOTHE MiiBUILEHHS PECYPCY €JIEMEHTIB I0r0 KOHCTPYKLI i
3a6€3Me4YnTy MiIBULEHHS TeMIIiB IPOXOAKU. [IpOrHO3HI NPUITYIIEHHS [TPO PO3BUTOK OTPMMAHUX PE3YJIbTATIB -
IIPOEKTYBAaHHS OYMCHUX i MPOXiZHUIPKAX MALIMH HOBOTO TEXHIYHOIO PiBHS SIK MEXaTPOHHUX CHACTEM.
MEXATPOHHMM OB'€KT, ITPOXITHUIIBKMIM KOMBAVH, POBOYMN ITPOLIEC, ®YHKLIIOHAJILHO
B3AKIHYEHUI EJEMEHT, IMITAUIMHE MOJEJIIOBAHHS, AIATITUBHA OIITUMI3ALISL, CUCTEMA IHTEJIEKTA,
VIIPABJIAIOYI JIL

Pedepar aHI1iliChKOIO:

The test subject is a working procedure of mining machines as mechatronic systems. The research object is a
development of theoretical base for creation new technical level mining machine complex on the basis of
mechatronic approach to its construction. The research technique is a computing experiment on the basis of the
developed models of adaptive optimization working procedure of mining machines as mechatronic systems. It is
substantiation the necessity of mechatronic approach to mining machine construction with high engineering-and-
economical performance. It is development the mathematical model of working procedure of mining machines as
mechatronic systems in a form of totality models its rectangular components such as the spatially rolling mass, the
blocks of its interaction, the components of power drive with appropriate controllers and energy dispatchers and
intellect, information and sensor subsystems too. It is development the structure of mining machine intellect
system, which supplies the performance of adaptive optimization working procedure tasks, the estimate of
actuator functionality and the prediction of remaining life for components of construction. As an example of
selective roadheader it is substantiation the criteria of adaptive optimal control of working procedure, it is
development the mathematical models and methods of adaptive optimization parameters of the destruction mode
and the actuator face processing circuit, the rock excess along roadway contour, the control signal work and



forming of pattern impulse electric tension. It is establish that the adaptive optimization roadheader working
procedure on the basis of the current information about state of machine power systems, the data about
environment parameters and complex equipment state allows to receive the essential rise of structural resource
and to supply the performance rise. The prognostic assumption about development received results is the
designing new technical level mining machines as mechatronic systems. MECHATRONIC OBJECT, ROADHEADER,
WORKING PROCEDURE, ALL-IN-ONE ELEMENT, SIMULATION, ADAPTIVE OPTIMIZATION, INTELLECT SYSTEM,
CONTROL IMPACT.
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