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HaykoBi 0CHOBU CTBOPEHHS aJAlITUBHUX CUCTEM YIIPABJIiHHA i €KCILIyaTallii MeXaTPOHUX MPHUYUX MalIUH

Ha3sBa po6oTH aHIJIilICbKOIO:

Scientific fundamentals of creation of adaptive control and service system of mechatronic mining machines

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIIIXEHHS - poO0YMI IPOLEC MEXaTPOHHOI TiPHMYOI MAalIMHUA. METOI0 POOOTU € CTBOPEHHS
TE€OPETUYHNX OCHOB IiJBUIIEHHSI KOHKYPEHTOCIIPOMOXKHOCTI TiPHMYMX MALIMH Ha OCHOBI aJalITUBHUX,
IHTeJIEKTyaJIbHUX CUCTEM KEPYBAHHS i TEXHIYHOI AiarHOCTiKi.MeTo, OCTiI)KeHH - CHCTEMHUM Miaxiz i3
BUKOPUCTAaHHSM Cy4aCHUX METOLIB TEOPii IMOBIDHOCTEN, TEOPETUYHOI MEXaHIKH, IMITal[iiHOrO MOJ€/1ipOBaHHH,
Teopii ynpassiHHS Ta Teopii pOGOTU ripHUYMX MAIIKH SIK CKJIQJHUX €HEPTOMEXaHIUHMX CUCTEM. BCTaHOBIIEHO, 110
peastizallisi MexaTpOHHOI KOHCTPYKLII IPOXiAHUIIPKOT0 KOMOaKHa IJ1s1 MiIBUILIEHUX TEMITIB IIPOXOJIKY JO3BOJIUTh HA
OCHOBI aJJalTUBHOI ONTHMI3allii po60Y0ro MpoLecy 3HUBUTYU BUMOTH [I0 MOTYKHOCT] IPMBOJA BUKOHABYOIO OpraHa i
Maci kombariHa Ha 40-60% 1151 BCbOTO [1ialla30Hy 3aCTOCYBaHHS. Ha OCHOBi HATypHOTO €KCIIEPUMEHTY BUSIBJIEHA
3HAYHa HEPiBHOMIPHICTb 3HaY€Hb XapaKTEPUCTUK POOOYOro MpoLecy KOMOAHa BHACIIIOK MTOTPIllIHOCTEN PYyYHOTO
KepyBaHHS. Ha OCHOBI CCTEMHOTO YsIBJIEHHSI [ipHUYO0] MalllMHU SIK MEXaTPOHHOTO 00'eKTa po3pobJieHa afieKBaTHa
MaremaTu4Ha MogeJb ii po6ounx npoueciB. O6rpyHTOBaHi CTPYKTypa Ta aIrOPUTMHU POOOTH CUCTEMU iHTEJIEKTY
ripHM4oi MamyHY, 3a6e3evyiodi BUKOHAHHS 3aBJjaHb aJalTUBHOI onTuMi3zallii ii po604ux nporecis, OLiHKY
MpaLe3aTHOCTI BUKOHABYMX MEXaHi3MiB i IPOTHO3YBaHHS 3aJIMIIKOBOTO PECYPCY €JIEMEHTIB KOHCTPYKILil.
TeopeTUYHO BCTaHOBJIEHO 3aKOHOMIPHOCTI BIUIMBY CIIOCOOIB PEry/I0BaHHS PEXMMHUX [TapPaMEeTPiB IIPOLECY
PYVHYBaHHS BUOOIO HA MOT0 €(PEeKTUBHICTb. BCTaHOB/IEHO, 1[0 TEXHIYHUI TEMII TPOXOAKHU (P HE3MIHHOMY
NIPUHLIMII KEPYBaHHS) CYTTEBO BILJIMBAE HA PECYPC €JIEMEHTIB KOHCTPYKIii KombaiiHa. Po3po6eHi MaTeMaTu4Ha
MO[I€JIb IPOLIECY BiTHOBJIEHHS MEXaTPOHHOI INpHUYO0I MAIIVHY 1| METOJ, ONITUMI3aLii ii aJaTUBHOTrO TEXHIYHOTO
06cryroByBaHHS1. PO3p06s1€HO KOHCTPYKLIIIO Ta METOJ, HEMPSIMOI OLiIHKY CTYIIEHS 3HOCY Ta ONTUMI3allii cTpaTerii
3aMiHU pi3aJbHOTO iHCTPYMEHTY Ha OCHOBI 0OpOOKY JaHUX Oe3NepePBHOI peecTpallii cTpymy ABUTYHA IPUBOIA
BHMKOHAaBYOro opraHa. O6rpyHTOBaHO METOJMKY [IiarHOCTYBaHHSI €JIEMEHTIB MeXaTPOHHOI rpHUYO0I MalluHH,
CXWJIbHUX JI0 BTOMHOTO ITOMKOKEHHS, BiIMOBA SIKMX IIPU3BOLUTH 0 3HAYHUX BUTPAT. [IpOrHO3HI IPUITYIIEHHS
IIPO PO3BUTOK OTPUMAHUX PE3YJbTATIB - CTBOPEHHS MipHAYMX MAMIMH 3 KiCHO HOBUMU CIIOKUBYMMU
BJIACTUBOCTSIMU Ha OCHOBI aalITUBHOTO KOMIT'IOTEPHOTO KEPYBaHHS iX PO60YMMHU MPOLIeCaMU i TEXHIYHUM
o6ciyrosyBanHsM. MEXATPOHHMIT OB'€KT, TTIPOXIIHULIbKMI KOMBAVH, POBOYMI ITPOLEC, IMITALIVIHE
MOJIEJTIOBAHHS, ATATITUBHA OIITVMMI3ALIS, CUCTEMA IHTEJIEKTY, KEPYIOUWI BIUJIMB, TEXHIYHE
OBCJIYTOBYBAHHS

Pedepar aHIJIiHCBKOIO:

Object of study - the workflow of mechatronic mining machine. Purpose of research - the creation of the
theoretical foundations of competitiveness of mining machines based on adaptive, intelligent control systems and
technical diagnostics. Method research - a systematic approach using modern of methods of probability theory,
theoretical mechanics, simulation modeling, control theory and the theory of operation of mining machines as
energy mechanics system. Founded that the realization of mechatronic design of the road header for higher
penetration rates allow an adaptive optimization of the workflow to reduce the power requirements of the drive of
cutting head and weight combine to 40-60% for the whole range of applications. Based on the field experiment
revealed significant unevenness values characteristics combine workflow due to the errors of manual control.
Based on a systematic presentation of the mining machine as mechatronic object developed an adequate
mathematical model of the workflow. Substantiated structure and algorithms of the system intelligence mining
machine, to fulfill the task of adaptive optimization of its workflow, assessing performance cutting head and



forecasting residual life of the construction. Theoretically, the regularities of the influence of regulation methods
of regime parameters of coal-face processing on its efficiency. It is established that the technical rate of
penetration (at constant control principle) affects the life of constructional elements combine. Developed a
mathematical model of the process of restoring the mechatronic mining machine and method for optimizing its
adaptive maintenance. Developed method of indirect assessment of the wear and optimization of replacement
strategy of tools based on the data of continuous registration of the drive motor current cutting head.
Substantiated the diagnosis technique of the elements mechatronic mining machine, prone to fatigue damage,
failure of which leads to a significant loss. Projected assumptions about the development of the results - the
creation of mining machines with qualitatively new consumer properties based on adaptive computer control of
their workflow and technical servicing. MECHATRONIC OBJECT, ROAD HEADER, WORKFLOW, SIMULATION,
ADAPTIVE OPTIMIZATION, INTELLIGENCE SYSTEM, THE CONTROL ACTION, SERVICE
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