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2. Linear permanent magnet vibratory motors for the construction machines and mechanisms drive

Pedepar:

1. O6’eKT HOCiI)KEHHS: €JIEKTPOMArHITHI, €JIEKTPOMEXaHI4YHi Ta TEIJIOBI IPOLLECH JIiHIMHUX MarHiTOeJIeKTPUYHUX
IBUTYHIB BibpaliiiHoi 1ii. MeTa po60OTH: pO3BUTOK TeOpii JiHITHNX MarHiToeneKTpUYHuX ABUTYHiB (JIM]I)
BiOpariitHOi f1ii B HAnpsiMi pO3pO06IEHHS] HOBUX Ta BOOCKOHAJIEHHS HAasSIBHUX MaTEMaTUYHUX MOJeJIe MJist
PO3paxyHKY 1 aHaJli3y eJIeKTPOMAarHiTHUX IIapaMeTpiB Ta €JIeKTPOMEXaHIUHUX XapaKTEPUCTHK, sIKi BpDaxOBYIOTb
0COOGJIMBOCTI OYIiBEIbHUX TEXHOJIOTIYHUX MPOILIECIB, 30KPEMA KOJIMBATIbHUN PYX SKOPS, LIMPOKUI poOoUunii
YaCTOTHMM Jlialla30H, 3aCTOCYBAaHHSI MAaCMBHUX MarHiTONPOBO/IB i3 KOHCTPYKLIMHUX CTajlel Ta HENEePioguIHAN
XapakTep eJIeKTPOMEXaHIYHUX KOJIMBAJIbHUX NIPOLIECiB i 3a0€3M1euy0Th BIOCKOHATIEHHs! KOHCTPYKILi Ta
NOKpalleHHs! €(PEKTUBHOCTI IBUTYHIB. Me€TOAM NOCiIKEHHS: CHMBOJIIYHUM METOI, METO], €JIEKTPOMEXaHIYHNX
aHaJIorii, MeTOJ] CKIHYeHHUX eJIeMEHTIB, MeToxi 1'Anambepa, Teopis KOHTAaKTHOI B3aeMozii ['epuia, MeTos TOUKOBUX

Bigo6pakeHb [lyaHkape, MeTOM €eKCIIOHEHT JIsimyHoBa. TeopeTnyHi Ta IpakTU4HI pe3ysbTaTy i HOBU3HA:



BI,OCKOHAJIEHO MiIXOOM 10 BUBHAYEHHS €JIEKTPOMArHiTHUX IIapaMeTPiB, €JIEKTPOMEXaHIYHMX KOJIMBAJIbHAX
XapaKTEePUCTHK, TeIJIOBUX MOoKa3HUKiB JIM]I BibpaliliHoi fji, o IpyHTYIOThCS Ha 3aCTOCYBaHHI MaTeMaTUIHUX
MOJIEJIEN, SIKi BpaXOBYIOTb B3A€EMHUM 3B'S130K €JIEKTPOMArHiTHUX, MEXaHIYHUX Ta TEIJIOBUX IIPOLIECIB,
3aKOHOMIPHOCTI 3MiHM [TapaMeTpiB CX€MHU 3aMillleHHs BiJl pOO0Y0i 4aCTOTH, CUJIU CTPYMY Ta PEXXUMY POOOTH,
PO3pO6JIeHi MaTeMaTUYHI MoZeli 3a6€3Me4yI0Th MiBUIEHHS TOYHOCTI PO3PaxyHKY, €(peKTUBHOCTI IPOEKTYBAHHS
Ta PO3POOKY HOBUX TEXHIUHUX pillleHb ABUTYHIB. PO3p0o6sieHO pekoMeHaallii 1010 BUOOPY CTPYKTYpH Ta
ONTUMAaJIbHUX KOHCTPYKTUBHUX NapameTpis JIM/I BiOpauiiiHoi Aii, BUKOPHUCTaHHS SIKMX HAa IIPaKTULLi J03BOJIsIE
CTBOPIOBATU Oy[liBeJIbHE 00JIalHAHHS, 3 TAKUMU JBUTYHAMU B SIKOCTI €JIEKTPUYHOTO IIPUBOY, SIKE Ma€ MOKpaleHi

€HepreTUYHi XapaKTepUCTUKU

2. The object of research is electromagnetic, electromechanical and thermal processes of the linear permanent
magnet vibratory motors. The dissertation purpose. The dissertation is devoted to the progress of the linear
permanent magnet vibratory motors (LPMVM) theory by means of new mathematical models development and
existing ones improvement, further elaboration of electromagnetic parameter calculation methods and
electromechanical characteristic analysis ones, which allow to consider the features of the building technological
processes, in particular an armature oscillating motion, a wide operating frequency range, the use of massive
magnetic cores which are made of low-carbon steels and non-periodic nature of electromechanical oscillating
processest. The Methods of research are symbolic method, method of electromechanical analogies, finite element
method, D'Alembert method, Hertz's theory of contact interaction, Poincare mapping, Lyapunov exponent
method. Theoretical and practical results and innovation. Approaches to determination of electromagnetic
parameters, electromechanical oscillatory characteristics, thermal indicators of LPMVM which are based on
application of mathematical models which consider mutual connection of electromagnetic, mechanical and
thermal processes, regularities of change of parameters of the scheme of substitution from working frequency,
current and mode are improved, the developed mathematical models provide increase of accuracy of calculation,
efficiency of designing and development of new technical decisions of motors. Recommendations for the selection
of the structure and optimal design parameters of LPMVM vibration action, the use of which in practice allows to
create construction equipment, with such motors as an electric drive, which has improved energy performance
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