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2. Coaxial-line Engine with Permanent Magnets in the Vibration System building elements

Pedepar:

1. O6'exT moCiIKEHHS - €JIEKTPOMAarHiTHI Ta eJIeKTPOMEXaHi4Hi IPoLeCH KOAKCiallbHO-JIiHIIHOTO IBUTYHA 3
IIOCTiTHMMU Mar"itTamu BibpauifHUX cucTeM. MeTa JOCHiIKeHHS - pO3POOUTU METOIM PO3PaxyHKy I1apaMeTpiB Ta
XapaKTEePUCTHUK PO3NOAIIY MarHiTHOI iHAYKLIi B [IOBITPSIHOMY IIDOMIKKY IBUTYHA ; YL, OCKOHAJIMTU METOIU
PO3PaxyHKY €JIEKTPOMEXaHIYHUX TSATOBUX Ta YACTOTHUX XapaKTEPUCTUK JBUTYHA ; PO3POOUTH CXEMU 3aMillleHHSs
IBUTYHA 3 IIOCTIMHYMM MarHiTaMy;BUTOTOBUTH €KCIIEPUMEHTAJIbHI CTEHAY [JI1 OTPUMAaHHS CTATUYHUX Ta
IVHaMiYHUX XapaKTepUCTUK JIBUTYHA ; IPOAHali3yBaTu e(PEeKTHBHICTb 3aCTOCYBaHHSI ABUTYHIB 3 aKCiaJIbHUM Ta
pafiiaJIbLHMM BEKTOPOM HaMarHidyyBaHHS [TOCTIHMX MarHiTiB y BibpaliliHOMy 06J1a/IHaHHi Ha OCHOBI IIOPiBHSAHHS
€JIEKTPOMEXAHIYHUX Ta YACTOTHUX XapaKTePUCTUK, OTPUMAHUX [TPX CTATUYHOMY Ta IMHAMIYHOMY PEXMMAax

poboTH. MeToau NoCinKeHHs - AJ1s1 pO3B'sI3aHHS [I0CTABJIEHUX 3aBJlaHb 3 PO3PaXyHKY €JIeKTPOMAarHiTHUX,



€JIEKTPOMEXaHIYHYMX Ta YACTOTHMX XapaKTEPUCTHMK IBUTYHA 3 IIOCTIMHUMU MarHiTaMyu BUKOPUCTaHi Teopis
€JIEKTPOMArHiTHOTO TOJIs, €JIEKTPUYHUX Kijl TA MEXaHIYHUX KOJIMBaHb. [lOCHiI)KEHHS PO3IOiTy MarHiTHOI iHIYKIIil
3iMICHIOBAJIOCH 32 JOIIOMOTOK KOMIT'IOTEPHOTO MOJIEJIIOBAHHSI METOJOM KiHI€BUX eJ1eMeHTiB.TeopeTuyHi Ta
[IPAKTU4YHI Pe3yJIbTaTU: TEOPETUYHUX JOCIIIKEHDb Ta MOJEIOBAHHS IIPOBOANIIACH HA EKCIIEPUMEHTAJIbBHOMY CTEHI]
17151 BUNIpOOYyBaHHS (i3UYHUX MOZEJIel IBUTYHIB 3 IOCTiIMHMMM Mar"itamu. HaykoBa HOBU3HA: 3]IiliICHEHO
[OAAJIBIINK PO3BUTOK TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCIIIIPKEHD JIIHIMHOTO IBATYHA 3 PaliaJIbHUM
BEKTOPOM HaMarHidyyBaHHS [IOCTiiHMX MarHitis, 110 JO3BOJIUJIO HAYKOBO OOI'PYHTYBATH ONTUMAJIbHUI BUOID 1151
IpUBOJA Bibpa3aHypuBava Oy[iBesIbHIX €JIEMEHTIB; BIIeplle OTPUMAHO BUPA3H, 1[0 ONUCYIOTh TSITOBi Ta Xii-aMIlepHi
XapaKTEPUCTUKU JIiHIHUX JBUTYHIB , 0 320€3M1€4yI0Th IPOEKTYBAHHS IBUTYHIB Ta CTBOPEHHS €eHEProeeKTUBHOTO
BibpaliliHOro 06Jy1alHaHHSI; yJOCKOHAJIEHO MaTeEMAaTUYHY MOJieJIb POOOTHU JIiHITHOTO [BUT'YHA 3 IOCTINHUMU
MarHiTamu Bi6paLiifHOi cucTeMu [JIs1 OCiIpKEHHS JUHAMIYHUX PEXKUMIB, SIKA JO3BOJISIE, HA BiIMiHY Bifl BiIOMHUX
MoJiesIEN, pO3paxyBaTy YaCTOTHI XapaKTEPUCTUKH, & TAKOXK 3aJIEXKHOCTI IHEPLIMHUX CUJI Bill 4aCTOTH HaIpyry
>kuBJIeHHS. CTyIiHb yIIPOBAI)KEHHS: PO3PAXYHKOBYMX €JIEKTPDOMEXAHIYHHUX, TITOBUX Ta YACTOTHUX XapaKTEPUCTUK
JIiHIMHYX OBUTYHIB 3 ITOCTIMHMMM MarHiTamu, a TakoX KOHCTPYKTMBHI PillIEeHHS LUX ABUTYHIB BUKOPUCTOBYBOJIMCh
IIpY IPOEKTYBaHHi BibpauiitHoro o61anHaHHs BiposamkeHi B HIIIT "[IpomenexktpoobianHanus” (M. Kuis), mpu
CTBOPEHHI HOBUX 3pa3kiB BibpaTopis TOB "OIITIMA-®" (M. KuiB), a TakoX y HaByasibHOMY npoueci KuiBcbkoro
HalliOHAJIbHOTO YHIBEPCUTETY OYZAiBHULITBA i apXiTEKTYpH IIPU BUKOHAHHI MaricTepchbKUx pooiT Ta AUIJIOMHOTO

IIPOEKTYBAHHS. C(pepa BUKOPUCTAHHA -~ eJIeKTpOMaI_HI/IHO6y,HYBaHHH.

2. The object of study - the electromagnetic and electromechanical processes coaxial linear permanent magnet
motor vibration systems. The purpose of research - to develop methods for the calculation of the parameters and
characteristics of the distribution of the magnetic induction in the air gap of the engine; improve methods of
calculation of electromechanical and frequency characteristics of the engine; to develop a replacement scheme for
the permanent magnet motor; manufacture test benches for static and dynamic characteristics of the engine;
analyze the efficiency of engines with an axial and a radial magnetization vector of the permanent magnets in the
vibration equipment on the basis of comparison of electromagnetic, electromechanical and frequency
characteristics obtained in static and dynamic modes. Methods of research - for the task in the calculation of
electromagnetic, electromechanical, traction and frequency characteristics of the linear motor with permanent
magnets used in the theory of electromagnetic field, electrical circuits and mechanical vibrations. Study of
distribution of magnetic induction was carried out with the help of computer modeling using finite element
method. practical results: of theoretical research and modeling carried out on the test bench for testing physical
models of linear motors with permanent magnets. Scientific novelty: it carried out further development of
theoretical and experimental studies of the linear motor with a radial vector magnetization of permanent magnets,
which allowed a scientific foundation for the optimal choice of engine to drive vibration system building elements;
first obtained expressions describing courseamterny and traction characteristics of linear motors with permanent
magnets ensuring the creation of energy-efficient vibration equipment; improved mathematical model of a linear
motor with permanent magnets vibration system for the study of dynamic modes, which allows, in contrast to the
well-known models, calculate the frequency response as well as the dependence of inertial forces from the mains
frequency. Degree of implementation: the results of research in the form of settlement of electromechanical
traction and frequency characteristics of linear motors with permanent magnets, as well as the designs of these
engines used for vibrating equipment introduced in the NPP "Promelektroobladnannya” (Kiev) and the creation of
new models of vibrators LLC "OPTIMA- F "(Kyiv), and is also used in the educational process of Kyiv national
University of construction and architecture when the master's works and diploma projects. Scope of use -
electrical engineering
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