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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 45.29.29

Tema guceprauii:
1. BusHaueHHs 30HU CTi¥Koi po60TH JBUTIYHA 3 POTOPOM, 110 KOTUTHCS, HA OCHOBi 06'€MHOT0 YHCEJILHOTO

MO/JIEJIIOBAHHS €JIEKTPOMArHiTHUX IIPOLECIB.

2. Definition of the Stability Work Zone of the Motor with a Rolling Rotor Based on the Numerical Simulation
Volume of Electromagnetic Processes.

Pedepar:

1. O6'eKT BOCIIKEHHS - €JIEKTPOMArHiTHi i MexaHi4yHi Ipolecy y ABUTYHI 3 POTOPOM, 110 KOTUTbCS. MeTa
IOCJiI)KeHHS — BUBHAUEHHSI 30HU CTilKOi pob0TU JBUTYHA 3 POTOPOM, 110 KOTUTHCS, BAOCKOHAJIEHHS 10T0
KOHCTPYKIii Ha OCHOBi YMCEIBHOTO MOJIEIIOBAHHS €JIeKTPOMAarHiTHUX MPOLECIB /1J1s1 BUBHAYEHHS €KCITyaTaliiHuX
BJIACTMBOCTE YMCEJIbBHUMU METOJlaMH, a TAKOXK aHaJli3 pOOOTH TaKoro IBUTYHA Bif Mepeski 3BMiHHOro CcTpyMy 3
NO/IQ/IBIIMM €KCIIEPUMEHTAJIbHUM MiATBEPKEHHSIM. MeToau NoCil>)KeHHs - 6a3yBajics Ha TPUBUMIPDHOMY
MOJI€JIIOBaHHI MarHiTHOTO 110JIs1 BUTYHA 3 POTOPOM, 110 KOTUTBCS, HA OCHOBI METOZly CKiHYE€HHUX €JIEMEHTIB, a
TaKOX BUKOPUCTOBYBAJIVCS KJIACUYHi [10JI0’KEHHSI BEKTOPHOI are6pu 1jisl pO3paxyHKy CyMapHOTO BEKTOpa CUJN

OIHOGIYHOTO MArHiTHOTO TSDKIHHS, JJ1s1 BUSIBJIEHHSI BEJIMYMHU KoeillieHTa TePTsI pOTOpa BUKOPHUCTOBYBAJILCS



OCHOBHI I10710>keHHS (i3UKU i3 Teopii MexaHiku PpUKLiHOI B3aeMogii. TeopeTuyHi Ta MpaKTU4Hi pe3yJIbTaTH -
aJlarTOBaHO YMCEJIbHO-TI0JIbOBUI METO] i BiITIOBiTHE MTpOrpaMHe 3a6e3nedeHHs JO PO3PaxyHKY CUJI OTHOOIYHOrO
MAarHiTHOrO TSDKiHHS i 06€pTajlbHOTO MOMEHTY [IBUTYHA 3 POTOPOM, 1IO KOTUTHCS. YJOCKOHAIEHO KOHCTPYKIIi0
IBUTYHA 3 POTOPOM, LIJ0 KOTUTbCS, i IOJIMIIEH] 0ro MacorabapuTHi OKa3HUKYU 6€3 3MiHM BEJIMYUHU SKUBJISTYO]
Hanpyru. Po3po6sieHo Ta IpakTUYHO peasli3oBaHoO rifpaBiiuHuil By30J1 rajibMiBHOI CUCTEMU BUIIPOOYBAIbHOI
YCTQHOBKU [1JI51 3HATTSI MEXaHIYHOI Ta MOMEHTHOI XapaKTePUCTHUK J11 JOCJIiIPKEHHS BILIMBY T€PTS HA 06€PTaIbHUMN
MOMEHT JIBUT'YHA 3 POTOPOM, 1IJ0 KOTUTbCS. PO3p006sI€HO, BUTOTOBJIEHO Ta BUITPOOYBAHO AOCJiAHUI 3pa30K JBUTYHA
3 POTOPOM, 110 KOTUTBCS, 3LATHUI NIPALIIOBATY [P Pi3HMX CXeMaxX BKJIIOUYEHHS Bifl MEPEXi 3MiHHOTO CTPyMY
yacrtortoto 50 I'y, aKkuil 3aCTOCOBAHO Y SIKOCTi OAPiOHIOBaYa rpyboucrepcHux Mac. HaykoBa HOBU3HA - Ha MifCTaBi
IOCIIiIKEHHS PO3IIOJiYy MarHiTHOTO IOJIsl IBUTYHA 3 POTOPOM, 1[0 KOTUTLCS, YUCEJIbHUMU METOJAMUA OTPUMAHO
Pe3yJIbTaTU PeaIbHOTO PO3MOiNy CHUJIN OJHOOGIYHOrO MarHiTHOTO TSDKiHHS, $SIKi € BIpOTiTHUMU 32 HU3bKOIO
€KCIIepUMEHTAJIbHUX JOCiIPKeHb. YTOUHEHA 3aJIEXKHICTh 00€PTabHOrO MOMEHTY BiJl KyTa HAaBaHTa)KE€HHS MAIIMHU.
Brniepiie npoaHai3oBaHO YMOBY CTa6iJIbHOTO KOUYE€HHS POTOPA ABUTYHA 3 POTOPOM, 10 KOTUThCS, 6€3
IIPOKOB3YBAaHHS Ta PO3Pax0OBaHa KpUTHUYHA Maca POTOPa, 10 XapaKTePU3Y€e M0ro 3aTHICTb BTSITYBaHHS B
CHMHXPOHI3M IIpU pOOOTi BiJj MEpeXi 3MIHHOTO CTpyMy. ['ajly3b BUKOPUCTaHHS - TPYOOIIPOBiZiHA apMaTypa
IiANPUEMCTB BOJIO-, ra30- i HAPTOBUAOOYTKY, CijIbCbKE rOCIIOIapCTBO, aTOMHI i TEIJIOBi eslekTpocTaHLii. CTyIiHb
BIIPOBaKeHHs - Marpe6ypabkuil yHiBepcuteT iM. OTTo ¢oH I'epike (HimeuyunHa, M. Marpe6ypr), BAT MexaHiuHui
3aBof "Kanssinckuit" (PO, m. Kanasin), kapenpa enexrpuynux mamuH HTY "XIII".

2. The object of study - the electromagnetic and mechanical processes in the motor with a rolling rotor. The
purpose of the study - the definition of a stable zone of the motor with a rolling rotor, improving its design based
on the numerical simulation of electromagnetic processes to determine the operational properties of numerical
methods, as well as analysis of such an motor from AC followed by experimental evidence. Methods of research -
based on three-dimensional modeling of the magnetic field with rolling rotor motor based on the finite element
method, and use the classic position of vector algebra to calculate the total force vector unilateral magnetic
attraction, to identify the value of the coefficient of rotor friction the basic provisions of the theory of physics
mechanics frictional engagement are used. Theoretical and practical results - numerical-field methods and
software for calculating the forces unilateral magnetic attraction and motor with rolling rotor torque are adapted.
Improved design of the motor with a rolling rotor and its dimensions and weight without changing the value of the
supply voltage. Developed and practically implemented hydraulic unit brake system test set for removal of
mechanical and torque characteristics for the study of the effect of friction on the motor with a rolling rotor
torque. Designed, manufactured and tested a prototype of the motor with a rolling rotor capable to work at
different circuits include on AC, 50 Hz, which is applied as a chopper of the coarse masses. Scientific novelty - on
the basis of studies of the magnetic field distribution of the motor with a rolling rotor numerically obtained results
of the real distribution of force unilateral magnetic attraction which are likely on a number of experimental
studies. Refined dependence of the torque from load angle of the motor. For the first time to analyze the
conditions of stable rolling rotor of motor whith a rolling rotor without slipping and calculated the critical mass of
the rotor, which characterizes its ability to draw into synchronism when running on AC power. Scope of
application - pipeline armature companies water, gas and oil production, agriculture, nuclear and thermal power
stations. The degree of implementation - Otto von Guericke University Magdeburg (Germany, Magdeburg),
Mechanical Plant "Kalyazinsky" (Russia, Kalyazin), Department of Electrical Machines NTU "KhPI".
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