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Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECH, SIKi CYITPOBOIKYIOTh PyX I10i3[1a B KPUBMX AiJISIHKAX KOJIii Ta IpoLec
IIEPETBOPEHHS €Heprii B €JIEKTPOMEXaHiyHiil Ta MHeBMATHUYHIiN YaCTMHAX KOMOIHOBAHOTO IIPUBOJY HAXUJy KY30Ba.
Mera focimpKeHHs - IPOBECTH CUHTE3 KOMOIHOBAHOI CUCTEMHU HaXMJly Ky30Ba LIBUAKICHOTO €J1IeKTPOPYXOMOIO
CKJIaJy, IO CKJIAJAEThCS 3 €JIEKTPOTEXHIUHOI Ta MTHEBMATUYHOI JIAHOK i 3a6e31edye MOKJIMBICTh 3aCTOCYBaHHS Ha
3aTi3HUIAX 3 KoJiielo 1520 MMm. MeToau nocinskeHHs - MeTOA HaliMeHIINX KBaAPaTiB Ta 1oJliHoMiB Yebuiesa Ha
MHO>KVHi piBHOBIiIJaJIEHMX TOYOK 1714 allpOKCUMallil pe3yJIbTaTiB YUCEIbHUX €KCIIEPUMEHTIB 10 BIIMCYBAaHHIO Y
KPUBI JiJISHKU Ta PO3PaxyHKy MarHiTHOrO I10JI4 JIIHIMHOrO IBUTYHA, METOIY T€EHETUYHUX aJropuTmis Ta Hesnpepa-
Mipa npy BU3HaY€Hi ONITUMAIbHUX NIapaMeTPiB JIiHIHHOTO IBUTYHA IPUBOAY HAaxWy Ky30Ba, METO, KiHLJEBAX
€JIEMEHTIB IIPU PO3PaxyHKaxX MarHiTHOTO I10JIs JIIHIMHOTrO IBUTYHA, METOZ, AIJIEHHS Billpi3Ky HABIIJI [JIS1 PilIEHHS

3a/1a4i onTyMisalii Ipu BU3HaYeHi HeOOXiHOro KyTa Haxuly Ky30Ba LIBUAKICHOTO €JIeKTPOII0i3Ly, METOAU



iMiTaliiHOrO MOZEJIIOBaHHS [IPY MOJIE/II0OBAaHHI AMHAMIYHUX IPOLECiB pOOOTH KOMOIHOBAaHOTO [IPUBOAY HAXUIY
Ky30Ba. TeopeTuyHi Ta MpakTU4Hi pe3yJabTaTy: po3po0bJieHi MaTemMaTH4Ha Ta iMiTalifiHa MoZeJIi MHeBMaTU4HOI
YacTMHY KOMOIHOBAaHOTO NIPUBOJLy HaXMJly Ky30Ba, IliicucTeMa iMiTaliliHoi Mofiesti cucTeMy yIpaBiliHHs
KOMOIHOBAaHOTO IPMBOAY HAXWJy Ky30Ba IIBUJKICHOTO €JIEKTPOIIOi3fa, MeToAuKa inenTudikauii napamerpis
JIIHIMHOTO NBUT'YHA. BCTAHOBJIEHI ONITUMAaJIbHI 3HAYEHHSI FTEOMETPUYHMX CIIIBBIIHOIIEHb JIiHIMHUX IBUTYHIB, SIKi
MOXyTb OYTU BUKOPUCTAHI B KOMOIHOBaHIll cCuCTeMi Hax1ily Ky30Ba; BU3HAU€HI OCHOBHI 3aJ1€XKHOCTi €HepreTHYHuX
IIOKa3HMKIB IPUBOy Haxuily. HaykoBa HOBM3HA: BIleplle pO3p0o0IeHO METOAMKY BU3HAUEHHS ONITUMAaJIbHOTO KyTa
HAaxWJly; BIIEpLIE, IIJIIXOM ONTMMAJIbHOTO IIPOEKTYBAHHS, BU3HAYEHI FT€OMETPUYHI CIiBBiIHOMEHHS [J1s JIIHINHUAX
IBUTYHIB, 110 320€3I1€4YyI0Th MOKJIMBICTh HAXMJIy Ky30Ba Ha MaKCUMaJbHi KyTH Bif, 1° 1o 7°; Briepiie po3po6yeHo
iMiTallifiHy MOZEJIb IIPOLECIB €JIEKTPOMEXAHIYHOTO ITIEPETBOPEHHS €HEPTii B CUCTEMI HaXWJly Ky30BiB; BIIepLIe
BM3HAUYE€HO JUHAMIYHI TOKA3HUKHU CKJIAJJOBUX 3alIPOIIOHOBAHOrO MexaHi3My. CTyliHb BIIPOBAI)KEHHS: PE3YJIbTaTH,
OTPMMaHi B AMCEPTaLiliHill po60Ti BUKOPUCTaHi B NPOEKTHUX ycTaHoBax [TAT "YkpaanizHuis" - XapKiBCbKOMY
BigpinenHi ¢inii JIT "TIBI3TY "YkpsanizHuunpoekT” (M. XapkiB), "Ciy>kK61 JIOKOMOTUBHOTO rocronapcraa”
perioHanbHoi Pinii "TliBnenna sanisuuus” INAT "Ykpaanisuuug" (M. XapkiB) Ta HaByaJabHOMY IIpoliecy kKadenpu
"EJI€KTPUYHOTrO TPAHCIIOPTY Ta TenynoBo306ynysanHg" HTY "XIII" npu nigroTosLi 1a60paTOPHOro NPaKTUKYyMY Ta
MeTOoJU4YHOro 3abe3nedeHHs. Cdpepa BUKOPUCTAHHS - BUPOOHUYI MiANprEMCTBA Trajy3i TPaHCIIOPTHOTO
MalMHOOYyBaHHS, iANPUEMCTBA €JIEKTPOMAIINHOOYAIBHOI ranysi, y HAayKOBO-JOCJIiJHAX iHCTUTYTax Ta

HaBYaJILHOMY IIPOLEC.

2. The object of research - the processes accompanying train movement in curved sections of the path and the
process of energy conversion in the electromechanical and pneumatic drive units combined tilting of the body.
The aim of research to synthesize body tilt speed electric rolling stock of the combined system consisting of
electrical and pneumatic units and enables the use of a 1520 mm gauge railways. Methods of research: method of
least squares and Chebyshev polynomials on the set of equidistant points to approximate the results of numerical
experiments for entering into curved sections and the calculation of the magnetic field of the linear motor,
methods of genetic algorithm and Nelder-Mead in determining the optimum parameters of the linear motor tilting
of the body drive, the finite element method in the calculation of the magnetic field of the linear motor, half of the
segment division method for solving the optimization problem in the determination of the necessary angle of
inclination of the body high-speed train, simulation techniques for modeling dynamic processes of the combined
tilting of the body drive. Theoretical and practical results: developed a mathematical model and simulation of the
pneumatic actuator combined tilting of the body, subsystem simulation management system model combined
drive tilting high-speed train, method of identifying the parameters of the linear motor. Propose to tilt the body to
apply a combined system consisting of a linear motor and an adjustable air suspension of the second stage; to set
optimum values geometrical relations of linear motors, which may be used in combined tilting of the body system,
to identify the main of energy indices depending tilt drive. Scientific novelty: for the first time developed a method
of determining the optimum angle of inclination; first, through the optimum design for the defined geometric
relationships of linear motors that ensure the opportunity for of a body inclination angle from the maximum 1° to
7°; for the first time developed by simulation model of the processes of electromechanical energy conversion in the
body tilt system; for the first time determined dynamic indices of the proposed components of the mechanism.
The realization degree: the results obtained in the dissertation work utilized establishments PJISC "Ukrainian
Railway" Kharkov branch department DP "PVIZTRU" "Ukrzaliznychproekt" (Kharkov), "Service locomotive farms"
regional branch "South railway" PJSC "Ukrainian Railway" (Kharkov) and the learning process of faculty "Electrical
transport and diesel locomotive engineering" NTU "KhPI" in the preparation of laboratory practical and methodical
support. The branches of this production enterprises of transport engineering industry, enterprise electrical
engineering field, Research Studies Institutes and a training process.
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