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2. Induction motor drive of above resonance vibration machine with improved starting modes

Pedepar:

1. Incepralist NpUCBsY€Ha PO3B’sI3aHHIO aKTyaJbHOTO HAyKOBOI'O 3aBJIaHHSI IOKPAIEeHHS TyCKOBUX PE>KUMIB
3apE30HAHCHUX BiOpaliliHMX MAIIVH 3aBISKM BUKOPMCTAaHHIO YaCTOTHO-PETYJIbOBAHOTO aCUHXPOHHOTO
€JIEKTPOIIPUBOY 3 (POPMYBaHHSIM JI0LATKOBUX KEPYIOUMX BIUIMBIB IIiJ] Yac MOJ0JIaHHS PE30HAHCHOI 30HMU.
[TpoBeneHo aHasi3 0COGJIMBOCTEN IIyCKOBUX PEKMMIB €JIEKTPOIIPUBOAY 3apE30HAHCHUX BiOpaliliHUX MallvH,
HasIBHUX CIIOCOOIB iX IOKpallleHHs Ta II0Ka3aHo, Lo IIifi 4yac po3B’I3aHHS NIPOoOJIEeMHU I1yCKYy 3ape30HaHCHUX BM
HEeJ0CTAaTHbO MPUJIZIEHO YBAard MUTAHHIO 32CTOCYBAHHS CUCTEM PETyJIbOBAHOTO €JIEKTPOIIPUBOLY. Y po6oTi 3a

IIOIIOMOTOI0 METOAY €JIEKTPOMEXaHIYHOI aHaJIOTii MPOBEIEHO aHali3 HeCTalliOHAPHUX MIPOLECIB Y MOCIiJOBHOMY



pe3oHaHcHOMY RLC-KOHTYpi — aHas03i MeXaHiuYHOiI YaCTUHY BibpaliliHOI MAIIMHU, 10 JO3BOJIUJIO MTOSICHUTHU 3MiHY
3HaKa BiOpaliiiHOro MOMEHTY, IKUI1 € OCHOBHMM HaBaHTAKEHHSIM Ha [IPUBOJIHI IBUTYHU il 4aC TPOXOAKEHHS
PE30HAHCHOI 30HM Y MIPOLECI IIYCKy. 3alIpOITIOHOBAHO METO/], BUSHAYEHHS IIOTYKHOCTI IIPYMBOJHUX ACUHXPOHHUX
IBUTYHIB HEPETYJIbOBAHOTO €JIEKTPONPUBOJLY 3aPE30HAHCHUX BiOpaLiiHUX MAIllUH, SKUI OPi€HTOBAaHUI Ha
IIyCKOBUI PEXXUM i BpaxOBye, OKPiM MapaMeTpPiB MEXaHIYHOI CHUCTeMHU, MAKCUMaJlbHe 3HaY€HHS BiOpaLliliHOro
MOMEHTY, IIyCKOBI [TapaMeTpU IBUTYHA 3 ypaxyBaHHSIM BUTICHEHHS CTPYMy B poTopi. [lokazaHo, 110 OCHOBHI 3aKOHU
YaCTOTHOIO KePyBaHHS He 3a0€31e4yl0Th 3MEHIIEHHS aMIUIITyIM KOJIMBaHb pOO0YOro opraHa BibpomalnHy Ta
IVHAMiYHUX HAaBAaHTaXXEHb IIiJl 4aC MIPOXOJKEHHS PE30HAHCHOI 30HU. YCTAaHOBJIEHO, IO WBUAKE MIOJ0JIAHHS 30HU
PE30HaHCYy MOXKe OYTH JOCSTHYTO 3aBISKU 3MEHIIEHHIO YaCy YaCTOTHOTO IYCKY, TOPiBHSHO 3 NPSIMUM. BudHaueHO
3aJIEXKHICTb 4acy pO3rOPTKU YaCTOTH Bif IOBHOI IpMBEAEHOI Macu KOJIMBHUX YaCTHH BibpaljiliHoi MamuHy, siKa
IO3BOJIsIE OTPUMATH SIKICHUI NepexiHMI pouec i MBUAKE NOL0JIaHHSI PE30HAHCHOI 30HHU, NMOPIBHSIHO 3 IPSIMUAM
IIyCKOM. 3allpOIIOHOBAHO MeTO, (POPMYBAHHS 3aKOHY CKaJISIPHOTO KEPYBaHHS YaCTOTHO-PEryJIbOBAaHOTO
€JIEKTPOIIPMBOAY 3apE30HAHCHO] BibpaLliffHOI MalllMH LIISIXOM CTYIIHYaTOro 30i7bII€HHS HAlIPYTH, 1110 [103BOJISIE
BHMKOPHCTOBYBaTY IPUBOLHI JBUIYHU MOTYXXHICTIO HIDKYE YCTaHOBJIEHO]. [IpoBefieHi eKcliepuMeHTasIbHi
IOCJIiIKEHHS YaCTOTHOTO ITyCKYy aCMHXPOHHOTO [BUTYHA 3 (POPMYBAHHSM CTYIiHYATOrO 301/IbIIE€HHS HAIIPYTX
JKUBJIEHHS HAa 1Ta6OpAaTOPHOMY CTEH[Ii MiATBEPANIIN MOXKJIMBICTb 30i/IbIIEHHS] MOMEHTY Ta IPUCKOPEHHS IBUTYHA Y
npoteci nycky. BUKOHaHO OLiHIOBaHHS BeJIMYMHU €KOHOMIYHOTO e(DEeKTY Bifl 32CTOCYBaHHSI IPOIIOHOBAHMX METO/B
KEepyBaHH4 Mif, 4ac NyCKy BibpaliliHOI MallMHU Ha NPUKJIAJi Bi6paLiliiHOi III01aIKY, SIKa BUKOPUCTOBYETBCS B
ymoBax BAT «KpemeH4yLpKUii 3aBO, 3aJ1i300€ TOHHUX LINa». KyI040Bi C10Ba: 4aCTOTHO-PETYJIbOBAaHUIN
€JIEKTPOIIPUBO/I, aCUHXPOHHUI JIBUTYH, 3apE€30HAHCHA BibpallifiHa MallMHa, Pe30HaHCHA 30Ha, [TyCKOBi PEXXUMH,

HOTY)KHiCTI) ABUTYHA.

2. The thesis is devoted to solving the urgent scientific problem of improving the start-up conditions of the above
resonance vibration machines by using a frequency-controlled induction electric drive with the formation of
additional control actions during passing the resonance zone. In the research, an analysis of non-stationary
processes in a resonant RLC-circuit with a serial connection - an analogue of the mechanical part of a vibrating
machine - was done using the method of electromechanical analogy. This made it possible to explain the change in
the sign of the vibrational moment, which is the main load on the drive motors during the passage of the
resonance zone during the start-up process. A method for determining the power of induction motors of electric
drives without speed control of a resonant vibration machine is proposed, which is oriented to the starting mode
and takes into account, in addition to the parameters of the mechanical system, the maximum value of the
vibration moment and the starting parameters of the engine with consideration of the displacement of current. It
is shown that the basic laws of frequency control do not provide a decrease in the amplitude of vibrations of the
working body of the vibration machine and dynamic loads during the passage of the resonance zone. It was found
that a quick passing of the resonance zone can be achieved by reducing the frequency of the start-up time as
compared to a direct one. The dependence of the frequency sweep time on the total reduced mass of the vibrating
parts of the vibrating machine is determined, which allows one to obtain a high-quality transient process and quick
passage of the resonance zone as compared to a direct start. A method is proposed for the formation of a scalar
control law for a frequency-controlled electric drive of a resonant vibrating machine due to a stepwise increase in
voltage, which allows the use of drive motors with a lower power than the installed one has. Key words: frequency-
controlled electric drive, induction motor, above resonance vibration machine, resonance zone, starting modes,

motor power.
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