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1. HaykoBi 0CHOBM aBTOMAaTUYHOTO 3piBHOBAXXEHHS POTOPIB PiAMHHUM 6aslaHCUPOM

2. Scientific Bases of Automatic Balancing of Rotor by a Liquid Balancer

Pedepar:

1. Y nuceprallii Ha OCHOBI OTPMMaHUX HOBUX HAyKOBO OOI'PYHTOBAHUX PE3yJIbTATiB BUPIIIEHO aKTyasbHY IJIs1
IVHaMiKU MallMH HAyKOBO-TIPUKJIAHY [IpO6JIeMy — 3a0e3le4eHHs BiopPOCTINKOCTI 06€PTOBUX €JIEMEHTIB MAalIMHU
Ha OCHOBi PO3POOKU Ta IIPAKTUYHOTO 3aCTOCYBAaHHS TEOPii aBTOMATUKU, 6a7laHCYBaHHS POTOPiB aCUBHUMUA
piIvHHMMYU 6aslaHCHMPaMU, IPOBEJEHHS KOMIIEKCHOTO MaTEMAaTUYHOTO MOJIE/IIOBAHHS JUHAMIYHUX [IPOLIECIB Y
POTOPHHUX CUCTEMAX 3 ypaxyBaHHSIM YMOB eKCIUIyaTalii Ta onTMMizallii KOHCTPYKLiN 6ajlaHCyBaJbHUX IIPUCTPOIB.
KomnekcHe MaTeMaTH4YHe MOJIE/IOBAHHS IPOLIECY aBTOMATUYHOIO 6ajlaHCYyBaHHS POTOPIB PiIMHHUM
OaslaHCUpPOM, Ha BiMiHY Bif iCHyI0YMX, BKJIIOYAE TiApOauHaAMIYHY 33724y [TPO 06epTaHHS IUTiHIPUIHO]
IIOPO>KHUHY, YaCTKOBO 3aII0BHEHOI PiIMHOI0; 3a7a4i [IPO XBUJIEYTBOPEHHS HA [TOBEPXHi PiIMHY; T€OMETPUYHI

Mo eJli TOBEIiHKY PiAMHU B KaMepi aBTO0aIaHCyBaIbHOrO NpUCTpolo (ABIT). PesynbTaTl po60TH [03BOJISIOTH
BUOpaTU KOHKpeTHUI BUf pinuHu ABIT; po3paxyBaTy OCHOBHI xapakTtepucTuky ABIT; BUSHaUMTH [jana3oH KyTOBUX

IIBUJIKOCTEH, TIPU SIKMX BiOYBAa€ThCS aBTOBPIBHOBAXXEHHS; OLIiIHUTH BIIJIMB IPY>KHO-IHEPLiNHUX, eMIIPyBaIbHUX



Ta TEOMETPUYHUX XaPAKTEPUCTUK pOTOpHOi CHUCTEMU Ha e(peKTI/IBHiCTb CaMO6aJIaHCYBaHHH pl,[[I/IHI/I [Jid HINPOKOTO

KJIacy MalIuH 3i 3MiHHUM Juc6aaHCOM pOTOpa.

2. In the dissertation, on the basis of new scientifically substantiated results, a scientific and applied problem
relevant for machine dynamics is solved - ensuring vibration resistance of rotating machine elements based on the
development and practical application of automation theory, balancing rotors with passive liquid balancers,
conducting complex mathematical modeling of dynamic processes in rotor systems taking into account operating
conditions and optimization of balancing device structures. Complex mathematical modeling of the process of
automatic balancing of rotors with a liquid balancer, unlike the existing ones, includes a hydrodynamic problem of
rotating a cylindrical cavity partially filled with liquid; problems about wave formation on the liquid surface;
geometric models of fluid behavior in the chamber of the self-balancing device (ABD). The results of the work allow
you to choose a specific type of ABD liquid; calculate the main characteristics of ABD; determine the range of
angular velocities at which self-balancing occurs; to evaluate the influence of elastic-inertial, damping and
geometric characteristics of the rotor system on the efficiency of fluid self-balancing for a wide class of machines
with variable rotor imbalance.
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