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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 45.41.33

Tema guceprauii:
1. TToninueHHs JUHAMIKU €JIeKTPOMEXaHIYHUX CUCTEM B YMOBAaX 3pUBHUX (QPUKLIMHUX aBTOKOJIMBaHb

2. Improvement of electromechanical system dynamics under stick-slip frictional self-oscillations

Pedepar:

1. O6'eKT BOCIiIKEHHS: IUHAMIYHI IPOLIeCU B PO3IMKHEHUX Ta 3aMKHEHMX eJIeKTpoMexaHiuyHux cucremax (EMC) B
YMOBax 3puBHUX PPUKLIAHNK aBTOKOIMBaHb (AK®). MeTa mocinKeHHs: BUSHAUYEHHS! IUISIXIB MOJINIIEeHHS
nyHaMiku po6otu EMC npu NoBisibHUX NepeMillleHHSIX 32 paxyHOK yCcyHeHHs! 3puBHUX AK® 3acobamu
peryaboBaHoro enexkrponpusony (EIT). Metogu nocnipgxenns: Teopist EII Ta aBToMaTHYHOrO KepyBaHHS; TEOPis
IvdepeHLiaTbHYX PiBHSHB i NepeTBopeHHs Jlamiaca; TONOJIOTiYHUI MEeTO; TU(epeHLiasbHe O0YMCIIEHHS Ta
00YMCIIIOBaJIbHA MAaTEMATHKA; JIiHIHA aire6pa Ta METO/I, HAMEHIIINX KBAZ[PaTiB; METOJ, PEJIEITHOTO MO/IAIbHOTO
KepyBaHH4; imMiTaniiiHe mopenoBaHHs B nakeTi MATLAB. TeopeTudHi Ta IpakTU4YHI Pe3yJIbTaTA: OTPUMaHO
aHaJiTUYHI CriBBiHOWIEHHS YMOB icHyBaHHS 3puBHUX AK®D B ojHOMacCOBii i gBomacosiit EMC; po3po6sieHo
KOMII'IOTEPHY MO/I€JIb XapaKTePUCTUKU TEPTSI [IPY BifIIPaLIIOBAHHI [IOBUIbHUX NE€PEMillleHb; PO3PO0JI€HI METOOUKYI

cuHTe3y EMC, mo 3a6e3ne4yl0Th 3HVKEHHS LIBUJKOCTI 32 KpUTUYHY WIBUJIKICTh PO3iIMKHEHOI CUCTEMU Ta yCYHEHHS



3puBHux AK®. HaykoBa HOBM3HA: BIepllle I0Ka3aHo, 0 17151 yCyHeHHs 3puBHUX AK® Ha MIBUAKOCTSX CyTTEBO
MEHIINUX KPUTUYHOI IIBUJIKOCTI PO3IMKHEHOI CUCTEMH, IOLIJIBHO BUKOPUCTOBYBATH PEJIEVHUN PETYIATOP, IKUAN
IIpallo€ B KOB3HOMY PEKMMI; BIIEpIIE [I0Ka3aHa MOKJIMBICTb 3HVMKEHHS KPUTUYHOI IIBUIKOCTI HIJISIXOM
3aCTOCYBaHHS HEMPOPETYJISITOPA; YIOCKOHAJIEHA MaTEMATUYHA MOJIEJIb XapAKTEPUCTUKHU TEPTS, gKa JliHeapu30oBaHa
Ha XapaKTepHUX AJITHKAX, ajie HeJlHilHA Y "BeJIMKOMY", 1 JoBeleHa ii MPUIHATHICTD; AiCTay IO4AbIIOrO
PO3BUTKY [LOCJIiI>KEHHSI BIVIUBY 30BHIllIHIX 3BOPOTHHUX 3B'S13KiB 110 KOXKHIl i3 pazoBux KoopauHat. CTyIiHb
BIIDOBAJIKEHHS: pe3yibTaTy guceprauii nepegani Ha [TAT "XM3 "CBiTs10 maxraps"; y Ha4aJbHUI IIPOLEC
(daxysnpreTy nigpumeHHs kpanidikauii HHITITIKK YkpAY3T Ta Ha kadenpi aBTOMaTU30BaHUX €JIEKTPOMEXaHIUHNAX
cuctrem B HTY "XIII". Cdpepa BUKOPUCTaHHS: Y BEPCTATOOYAyBAaHHI Ta BUPOOHULITBI POOGOTIB i MaHiIyISITOPIB,

HaBYaJIbHUM IIPOLEC.

2. Subject of the research : dynamic processes in open-loop and closed-loop electromechanical systems (EMS)
under stick-slip frictional self-oscillations. Objective of the research: determination of ways of EMS dynamics
improvement at low-speed runs due to stick-slip frictional self-oscillations elimination by means of regulated
electric drive. Methods of the research: theory of electric drive and automatic control, theory of differential
equations and Laplace transformations, topological method, differential calculus and numerical mathematics,
linear algebra and least square method, relay modal control method, MATLAB-based simulation. Theoretical and
practical results: analytical relations for stick-slip frictional self-oscillations conditions in one- and two-mass EMS,
a computer model of friction characteristic under low-speed runs, EMS synthesis techniques providing open-loop
system speed reduction below the open-loop system critical speed and stick-slip frictional self-oscillations
elimination. Scientific novelty: first proved expediency of sliding-operation relay regulator application for stick-
slip frictional self-oscillations elimination at speed substantially lower than the open-loop system critical speed;
first revealed feasibility of the critical speed reduction with a neuroregulator ; improved mathematical model of
the friction characteristic linearized in specific segments and nonlinear "in large", its adequacy proved; further
progress in the research into action of external feedback over every phase coordinate. Implementation level: the
dissertation results are given for implementation "SVET SHAKHTERA" Kharkiv Machine Building Corporation and
integrated into educational process in Automated Electromechanical Systems Department in National Technical
University "Kharkiv Polytechnic Institute" and in Training and Research Institute for Retraining and Professional
Development of Faculty Members of Ukrainian State University of Railway Transport. Scope of applicability:
machine tool building, robot manipulator manufacture, academic activities.
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