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1. Po3po6ka MeToiB aHasi3y Ta raCiHHS HeJiHIMHNX KOJIMBaHb CTEPKHEBUX CUCTEM

2. Development of methods of analysis and extinguishing of nonlinear vibrations of the bar systems

Pedepar:

1. O6'eKT HOCIiIKEHHS - HEJliHiHe MHaMivHe Ae(OpMYyBaHHS CTEP)XKHEBUX KOHCTPYKLiA. MeTolo poboTu €
CTBOPEHHS MOJEJIEN | METOZIB aHasli3y Ta raciHHs HeJiHINHNUX KOJIMBaHb CTEPKHEBUX CUCTEM. bysio 3acTOCOBaHO
Mmetog, OcTtporpagcbkoro-I'aMisnibToHa [1Jisl BUBEIE€HHS PiBHSIHb pyXy cucTteMmy; Mmetor bybHoBa-T'asmbopkina njis
IYCKpeTU3allii KoJIMBaHb Ta METOAM HEJIiHIMHUX HOPMasIbHUX (POPM y ITO€NHAHHI 3 METOIOM 6araTbox MacuTabis. B
pe3yJbTaTi MPOBeNEHOI pOOOTU: BIlepllle OTPUMAHO HEJiHilHI piBHSAHHS B YaCTMHHUX MOXiAHUX 3TMHHO-3TMHHO-
KPYTWIBHUX KOJIMBaHb CTEPIKHS i3 ypaxXyBaHHSIM JeIUlaHalii monepevHoro nepepisy. [1py BuBeieHHI INUX PiBHSHD
nepen6ayvasnoch, Mo LEeHTPU TSKIHHS i 3THHY 3HaXOASThCS B Pi3HUX TOUKaX. PO3po6ieHO MeTo, JOCiIKeHHS
KOJIMBaHb CUCTEM BEJIMKOI PO3MiPHOCTI, SIKUH [10€JIHY€ HeJliHiliHI HopMainbHi popmu llloy-TT'epa i MeTog, 6aratbox
MaciTabis. HaykoBa HOBU3HA OTPUMAaHUX PE3YJIbTATIB IOJIATa€ B TOMY, 1O B PE3YJIbTATi HOCIIiI’)KEHb TPOBEICHUX B

IycepTaliiiHiil poboTi BupilleHa 3a/ia4ya aHalisy reoMeTPUYHO HeJliHiHHUX TPOCTOPOBUX KOJIMBAaHb CTEPKHEBUX



CHCTEM i3ypaxyBaHHIM JeIlIaHallii IoIepeYyHoro nepepisy npu yMoBi, 0 LEHTPU TSKIHHS Ta JKOPCTKOCTI
[IOTIEPEYHOTO Mepepi3y He CHiBIaAaoTh. Iy aHasi3y HesliHIMHUX KOJIMBaHb 3aKPyYeHUX CTEP>KHIB BIeplue 6yJs10
3aMpOINIOHOBAHO aHAJITUYHUI METO/I, IKUI 6a3y€eThbCs Ha CITiJIbHOMY BUKOPHUCTAaHHI METOZy HOPMaJIbHUX (OPM Ta
MEeTOJy 6araTbox MacuTabiB. Pe3ynbTaTy aHasisy KOJIMBaHb JIONATI BEPTOJIbOTA 3aCTOCOBAHO B MiuNTraHChKOMY
YuiBepcuterti (CILA, AHH Ap60p), @ METOIM raciHHS KOJIMBaHb, 0 PO3pO6JIeHi B AUCEPTALlii, HA HAYKOBO-
BUPOOHMYOMY HifIIpreMCTBi "XapTpoH-ApKoc", M. XapkiB. PeaysnbraTu nucepTauiiiHoi po60Ty BUKOPUCTAHO B
HaBYaJIbHOMY IIpolieci Ha iHKeHepHOo-(iznyHoMy ¢akynbTeTi HTY "XI1I". Po3po6ieHi MeToau po3paxyHKy
HeJIHIMHUX KOJIMBaHb MOXKYTb OyTH BUKOPUCTAHI IIpY IPOEKTYBAHHi Ta 1OPOOLIi €J1eMEHTIB a6pPOKOCMIYHOI TEXHIKHY,

€HEPreTUYHOro 06JIaHAHHS Ta POOOTOTEXHIYHUX CUCTEM.

2. A research object is nonlinear dynamic deformation of bar constructions. The purpose of work is creation of
models and methods of analysis and extinguishing of nonlinear vibrations of the bar systems. Ostrogradskogo-
Gamil'tona method were used for the conclusion of equalizations of motion of the system; method of Bubnova-
Galerkina for diskretization of vibrations and methods of the nonlinear normalized forms in combination with the
method of multiple scales. As a result of the conducted work: nonlinear equations are first got in private
derivatives of flexural-flexural-torsional vibrations of bar taking into account wrapping of transversal section. It
was assumed at the conclusion of these equalizations, that centre of gravity and bend are in different points. The
method of research of vibrations of the systems of large dimension is developed, combining the nonlinear
normalized forms of Show- Pierre and method of multiple scales. The scientific novelty of the got results consists
of that as a result of researches conducted in dissertation work the task of analysis geometrically of nonlinear
spatial vibrations of the bar systems is decided taking into account wrapping of transversal section on condition
that the centres of gravity and inflexibility of transversal section do not coincide. For the analysis of nonlinear
vibrations of involute bars an analytical method which is based on sharing of method of the normalized forms and
method of multiple scales was first offered. Drawn on the results of analysis of vibrations of blade of helicopter in
the Michigan university (The USA, Ann Arbor), and methods of extinguishing of vibrations which are developed in
dissertation, on the scientifically production enterprise of "Khartron-Arkos", Kharkov. Dissertation job
performances are utillized in an educational process on the physical-engineering faculty of NTU "KhPI". The
developed methods of calculation of nonlinear vibrations can be used for planning and polishing of elements of
aerospace technique, power equipment and robototechnick systems.
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