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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Crabinizanjis i cTiliKicTh pyXy HE3PiBHOBaKEHOTO OOEPTOBOIO HECYUOTO Tijla B BiJIbHIl UM 130/1bOBaHiN MexaHiuHil

cucremi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Stabilization and stability of motion of the unbalanced rotating carrier body in a free or isolated mechanical
system.

Pedepar yKpaiHCBKOIO:

7151 po3B’si3aHHs 33724 OyJIM 3aCTOCOBaHI METOIY i MiAXonu, po3po0JieHi, pO3BMHYTI UM OO PYHTOBAHI paHile
BMKOHABLISIMU PO6OTH. Lle: y3arasibHeHUI eMIipUYHUN KPUTEPiil HACTaHHS aBTOOQIAHCYBAaHHS, YU y3arajabHEeHU
KpUTEPIiil CTIKOCTI OCHOBHUX PYXiB (Ha SIKUX BiIOyBa€TbCsl aBTOOATIAHCYBaHHSI), 1[0 PO3POOJIEHi 11711 POTOPHUX
CHCTEM 3 [IaCUBHUMMU aBTOOQIaHCUPAaMU [1J1S1 aBTOMaTUYHOTO 6aJlaHCYBaHHSI POTOPIB Ha XO[y; €HepreTUYHUM
METO]I, pO3p00JIeHU 17151 i30/1bOBAHUX OOEPTOBUX MEXAHIYHUX CUCTEM, L0 IPYHTYIOTHCSI HA KpUTEPii MiHIMyMy
(30Kpema - yMOBHOT0) 3B€I€HOi, IOTEHIiaJIbHOI UM [TOBHOI MeXaHi4HOi eHeprii cuctemMu. bysa BUKopucTaHa neBHa
aHaJsIorig MK 06€pPTOBMMHU 130JIbOBAHMMU CUCTEMAMU i pPOTOPHUMU CUCTEMaMu. B 060x cucremax, B ifeaibHOMY
BUIIaJIKy, OOEPTOBE TiJIO IOBUHHO OGEPTATHCS HABKOJIO ITOJOBXKHbOI OCi i 115 Bich He IOBUHHA 6YTH BUKPUBJIEHOIO. B
Pe3yJbTaTi BUKOHAHHS pOOOTH MOJIEPHI30BaHi: - y3arajbHeHUN eMIIipUYHNN KpUTEpiil HAaCTaHHS
aBTO0AJIAHCYBAHHS, YU y3arajbHEHUN KPUTEPIN CTIMKOCTI OCHOBHUX PYXiB [JIs1 JOCJIIKEHHS i30JIbOBaHUX
00€pTOBUX CHUCTEM i pyXOMUX BIIbHUX CUCTEM 3 00€PTOBMMU TillaMU; - €HEPreTUYHUI METOJ, JIs1 JOCiIKEeHHS
IVHAMIK/ POTOPHUX CUCTeM. [l MOJepHi3allii eHePreTUYHOrO METOAY, aBTOPAMU IIPOEKTY PO3IIMUPEHE [TOHATTS
YMOBHOI CTilIKOCTI, IIJISIXOM BUJiIJIEHHSI MEXaHIYHUX CUCTEM, Y SIKUX 3 4ACOM PyX 0OOB'SI3KOBO BCTAHOBJIIOETHCSI.
EnepreTnyHi QyHKIIl TaKUX CUCTEM JOCTIIKyBalINCS HA YMOBHUI €KCTPEMYM 33 YMOBH, 1I0 PyX CUCTEMU
BCTAHOBHUBCSI. 3 1IbOI'0 OJIEP>KYIOThCSI HEOOXiIHI YMOBU CTiliKOCTi. [Iy1s1 OOrpyHTYBaHHS, MOJlepHi3allii Ta repeBipku
€MIIipUYHUX | eHEPreTUYHUX METO/iB PO3B’s13aHa HM3Ka MOJIEJIbHUX 33714, 5IKi iCTOTHO PO3IIMPIOIOTH YSIBJIEHHS IIPO
IVHAMIKy 3a3Ha4Y€HUX CUCTEM. JJOCIIiIKEHHS IPOBOAUIINCS, IEPEBAXKHO, Y TAKOMY MOPSIKY: 1) po3poosiucs
TEOPETUKO-MeXaHiuyHi Mofesli 06epTOBUX i30JIbOBAHUX CUCTEM i BiJIbBHUX CUCTEM 3 06EPTOBUMU TiJlaMU,
PO3B’3yBajlacs HU3Ka MOJEJIbHUX 33]1a4; 2) OLliHIOBaacs 3aCTOCOBHICTb i €(DeKTHUBHICTh eMITIPUYHUX KPUTEPIiB

HaCTaHHS aBTOOAJIaHCYBaHHS i EHEPreTUYHUX METO/IB; 3) pO3pOo0sINCs, PO3BUBAJIMCS Ta OOIPYHTOBYBA

Pedepar aHIJIiHCBKOIO:

To solve the problems, methods and approaches developed, developed or substantiated earlier by the executors of
the work were applied. These are: a generalized empirical criterion for the onset of self-balancing, or a generalized
criterion for stability of the main movements (on which self-balancing occurs), developed for rotor systems with
passive self-balancers for automatic balancing of rotors on the go; energy method developed for isolated rotating
mechanical systems, based on the criterion of the minimum (in particular, conditional) total, potential or total
mechanical energy of the system. A certain analogy between rotating isolated systems and rotary systems was
used. In both systems, ideally, the rotating body should rotate around the longitudinal axis and this axis should not
be distorted. As a result of the work, the following were modernized: - a generalized empirical criterion for the
onset of self-balancing, or a generalized criterion for the stability of basic movements for the study of isolated
rotating systems and moving free systems with rotating bodies; - energy method for studying the dynamics of
rotor systems. To modernize the energy method, the authors of the project expanded the concept of conditional
stability by highlighting mechanical systems in which movement is necessarily established over time. The energy
functions of such systems were studied for a conditional extremum under the condition that the movement of the
system was established. From this, the necessary stability conditions are obtained. For substantiation,
modernization and verification of empirical and energetic methods, a number of model problems were solved,



which significantly expand the understanding of the dynamics of the specified systems. The research was mainly
carried out in the following order: 1) theoretical-mechanical models of rotating isolated systems and free systems
with rotating bodies were developed, a number of model problems were solved; 2
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HoBi aHamiTH4YHI METOAM JOCTI/PKEHHS CTIHKOCTI pyXy HE3PiBHOBaKEHUX
06€pTOBUX HECYUUX TiJ B i30/IbOBAHUX i BiIbLHUX MEXAaHIYHMX CUCTEMAX: EMITIPUYHI KpUTEPii HACTaHHS
aBTOOAIAHCYBAHHS YU CTilIKOCTi OCHOBHUX PYXiB (PYyXiB, Ha SIKUX POTOP 30aJIaHCOBaHUI NIPUEIHAHUMMU TiJIaMU);

€HepreTUYHi METOIY AOCIIIPKEHHS AMHAMIKY 3a3HaueHuX cucTeM; Llisa Hu3Ka crnocobiB 36yIpKeHHs Bibpaliil un

6aslaHCyBaHHS )KOPCTKUX i THyYKHX POTOPiB

Ha3zpa HTII aHrsiicbKo0: New analytical methods for studying the stability of motion of unbalanced
rotating supporting bodies in isolated and free mechanical systems: empirical criteria for the onset of self-
balancing or stability of basic movements (movements on which the rotor is balanced by attached bodies); energy
methods of studying the dynamics of the specified systems; A number of ways to excite vibrations or balance rigid
and flexible rotors

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Bupobu TexHiuni, MeToznu, Teopii

I'aJIyab 3aCTOCYBaHHS: HayKoBi Ta OCBITHI 3aK/1afy; IiANIPUEMCTBA raay3ei IPOMUCIOBOCTI:
MamuHOOYoyBaHHS, OyIiBHUIITBA, BUIOOYBAHHS, CiJIbCHKOTO FOCIIONAPCTBA 30KpeMa MOXYTh OYTH 3aCTOCOBAHi Ha

eTarax NpoeKTyBaHHs POTOPHUX i BibpaliliHUX MalllH, KOCMIYHUX arnapariB
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Hosi meTosu e - enuHi icHYI0YI METOMIM, 1110 IO3BOJISIIOTE: JOCIIKYBATH JMHAMIKY POTOPIB, 1110
OasnaHcyloTbCSIAD 3 6araTbma BaHTa)kamu, baratopsgHuMu AB,HagMipHOIO KiibKicTIO AB To10, 6yIyBaTH 3arajibHy
TeOopilo [IaCUBHOTO aBTOOAJIaHCYBaHHS, IpUAaTHY 1Jst AB 6yIb-sIKOTO TUITY; LOCHIIKyBaTH IuHaMiKy KA 3
I€KiJIbKOMa [IPUENHAHUMU TijlaMU; OCJIiIKyBaT/ AUHAMIKy BiOpalliflHUX MalluH 3 BiOpo30yJHUKAMU Y BUIJISAL]
[IaCMBHUX aBTOOAJIAHCHUPIB 3 6araTbMa BaHTakamu. Criocobu 30yI>KeHHs BiOpalliil 41 6aaHCYBaHHS JKOPCTKUX i
THY4KUX POTOPIB OJ€prKaHi HOBUMU aHAJIITUYHUMU METOJAMU: €EHEPTETUYHUMM i EMIIIPUYHUMU $Ki € HE TiIbKU
Ha6inbI epeKTUBHI, ajie i eAnHi icHyI04i y CBITi, 1110 J03BOJISIIOTh LOCIIKYBATU CTiMKiCTh 6araronapaMmeTpUyHNX

cimeri yCTaI€EHNX pyXiB pPO3TIAnyBaHNX MEeXaHIYHUX CUCTEM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTeHIialy Ta 3aMileHHIo iMropTy, EKOHOMIsI eHepropecypcis,

ExoHoMisl MaTepianiB, 3MeHIIeHHs 3HOCY 00J1aJHaHHS
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaTok eramy: 01.2019

3akiH4yeHH4 eTamy: 12.2019
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MamuHOGYIyBaHHSl, 6yiBHUIITBA, BUI0GYBaHHS, CiJIbCbKOTO TOCMIOIAPCTBA 30KpeMa MOXKYTh 6yTH 3aCTOCOBaHi Ha

eTarnax NPOEKTyBaHHS POTOPHUX i Bi
IlepcrieKTHBHI PUHKH: VkpaiHa Ta 3apy6ixoKs
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
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