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1. HOKpaHLeHHH rU‘I/IHaMi‘{HI/IX BJIACTUBOCTEN €JIEKTPOIIPUBOAY PYAHUYHOI'O €JIEKTPOBO3d B PEXXMNMAX 6YKCYBaHHH

2. An improvement of dynamic properties of the electric drive of a mine electric locomotive in slipping modes

Pedepar:

1. O6'eKT BOCHIIKEHHS - eJIeKTPOMEXaHiqHi [TPOLeCy B TATOBOMY ACHHXPOHHOMY €JIEKTPOIIPUBOi PYIHUIHUX
aKyMYJISITOPHUMX €JIEKTPOBO3iB IIpU OyKCyBaHHI. MeTa JOCiI)KeHHs - IOJIiNIIeHHs AUHAMIYHUX BJIaCTUBOCTEN
€JIEKTPOIIPMBOAY PYIHUYHOTO €JIEKTPOBO3a B PEKMMaxX OYKCYBaHHS LIJISIXOM CUHTE3y CUCTEMU KEPYBaHHS Ha
OCHOBI aCTaTUYHUX PETYJISITOPIB IBUAKOCTL. METOAYM NOCIIIKEHHS - METOOU MAaTEMAaTUYHOIO MOJEJIIOBAHHS
€JIEKTPOMEXaHIYHMX CUCTEM Ha OCHOBI piBHSHB Jlarpan>ka Ipyroro pony, METOJIM Teopii aBTOMaTUYHOTO
YIIPaBIIiHHS, [T0JIOKEHHS TEOPIi TATH, MTOJIOKEHHS TEOPIi €JIEKTPUYHMX MAIVH, OCHOBYU TEOPIii €JIEKTPONIPUBOLY,
METOJ, IHTErpajIbHOrO MiHIMyMY TE€OPIii ONITUMAaJILHOTO KEPYBAHHS , METOJ, HAaIMEHIIMX KBaAPAaTiB Teopii
HIMOBIPHOCTI 11 MeTOZ, [10JIiHOMiaIbHYX PiBHSAHb. TE€OPETHYHI Ta IPAaKTUYHi pe3yJIbTaTH - PO3pOOJIeH] aIropuTMu
MOJIMNIIEHHS JUHAMIYHUX BJIACTUBOCTEN TATOBOTO IIPUBOLY 5K €JIEMEHTIB €JMHOI €JIEKTPOMEXaHIYHOI CUCTEMU
"TSITOBUM €JIEKTPONIPUBOJL, - KOJIECO - KOJIif" 3 ypaxyBaHHSIM OYKCYBaHHSI KOJIiICHUX I1ap JIOKOMOTHBA. HoBU3Ha -
PO3pOo06JIeHO y3araJibHEHYy MaTeMaTUYHy MOZEJIb eJIEKTPOIIPUBOY PYLHUYHOIO €JIeKTPOBO3a, 110 BPAXOBYE

HeJIiHIHICTh XapaKTePUCTHKY 3YeIlJIeHHS], 3BMiHy CUJIM OIIOPY PyXy 3 60KY BarOHETOK, BILJIUB YXUJIy, 3a30P,



6araTomacoBiCTb, 10 J,03BOJIsI€ AOCIIIKYBATH JUHAMIUHI peXXUMU pOOOTU €JIEKTPOIIPUBOLY;0TPMMaHi 06J1acTi
iCHyBaHHS aBTOKOJIMBAJIbHUX MPOLECIB, 5Ki O3BOJISIOTH 32 IapaMeTPaMU MEXaHIYHOI YaCTUHU TATOBOTO
€JIEKTPOIIPUBO/lYy PYJIHUYHOTO €JIEKTPOBO3Y Ta XapaKTEPUCTUKU 3YEIJIEHHS ileHTU}iKyBaTy npouec 6yKCyBaHHSL.
Cryninb ynpoBaJpyKeHHs - TEOPETUYHi pe3yJIbTaTH, OTPUMaHi B XOZi BUKOHAHHS IACEPTaLiiHOi po6oTH,
BIIPOBA/I’KEHI Ha €KCIIEPHMMEHTAILHOMY CTEH/Ii, CTBOPDEHOMY B YKPAIHCBKIN IepyKaBHIM akageMii 3ay1i3HUYHOTO
TpaHCIIOpTy (M. XapKiB) Ta y HaBYaJbHOMY Ipoleci HaBuasbHO-HAyKOBOTO iHCTUTYTa NEPEIiIroTOBKYU Ta
nifgBUIEeHHS KBanidikauii kaapis YKpaiHChKOI Jep>kaBHOI akajeMmii 3a/1i3HUYHOr0 TPaHCIOPTY, pO3pO06JIEHHO Ta
BIIPOBAJP)KEHO CUCTEMY KEPYBaHHSI [71s1 IPOMUCIIOBOro esiekTpoBo3a EKYIM na TOB "Meuesn-kokc" (M. Uess6iHCBK,

Pocis). 'asny3p BUKOPUCTAHHS - TPAHCIIOPT.

2. The Object of research is the traction electric drive of miner storage electric locomotives with converters of
frequency and asynchronous short-circuited engines. The aim is to improve the dynamic properties of the electric
mine locomotive in the modes of slipping through the synthesis of its management based on non-static speed
controllers. Research methods: Methods of mathematical modeling of electromechanical systems on the basis of
the equations Lagrange of the second sort, methods of the theory of automatic control, methods of the theory of
draft, the provision of the theory of electric cars on the basis of which mathematical models of electromechanical
systems were constructed, bases of the theory of the electric drive, allowing to consider elasticity of elements of
kinematic links and the characteristic of loading of object. The method of integral minimum optimal control theory
to find the regions of existence of oscillatory modes, the method of least squares of the probability theory and the
method of polynomial equations used for the synthesis of control systems. Theoretical and practical results:
Algorithms were developed to improve the dynamic properties of the traction drive, as elements of a single
electromechanical systems "electric traction - the wheel - the way" with the regime of slipping. Scientific novelty:
We have improved generalized mathematical model of the electric mine locomotive, taking into account the non-
linearity characteristics of clutch play, multimass; We got the existence of oscillatory processes that allow the
parameters of the mechanical part of the electric mine locomotive traction and adhesion characteristics to identify
the process of slipping. The degree of implementation. The theoretical results obtained in the course of the thesis,
introduced in the educational process of the Scientific-Research Institute of retraining and advanced training of
the Ukrainian State Academy of Railway Transport. The control system for an industrial electric locomotive of
EKUIM is developed and introduced in " Mechel-Koks " (Chelyabinsk, Russia). An application area is a transport.
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