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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 30.19.17

Tema guceprauii:
1. Po3po6ka MeTomiB aHasi3y Ta raciHHs HeJliHiHUX KOJIMBAaHb CTEP)XKHEBUX €JIEeMEHTIB MallliH

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

Pedepar:

1. 1. O6'eKT moCiAKEHHS: HEJliHiIIHI KOJIMBaHHS Ta IPOLLECU IaCiHHS KOJIMBAHb CTEP’KHEBUX €JIEMEHTIB MAIIVH B
YMOBaxX r€OMETPUYHO HeJliHiHOro neopmMyBaHHs. MeTa JOCiIKeHHs: PO3pOOKa METO/IiB aHaJli3y Ta raciHHS
HEJIHITHUX KOJINBAaHb CTEP>KHEBUX €JIEMEHTIB MalIUH Ta MAHINyJIATOPIiB B YMOBaX T€OMETPUYHO HEJIIHIMHOTO
negopmyBaHHS. MeTtonu gociigkeHHs: MeTton OcTtporpancbkoro - ['aminbToHa, meTo, ByoHoBa-T'anbopKiHa,
METOJI, HeJIiHIMHMX HOpMaJIbHUX (POPM Y [TIO€JHAHHI 3 METOLOM 0araTbOX MacIUTabiB, METOJ, TAPMOHINTHOTO 6alaHCy.
TeopeTnyHi Ta NpakTU4Hi pe3yabTaTi: OTPUMAHO y3arajbHEHi HeJliHilHI PIBHSIHHS B YaCTUHHUX NOXiTHUX, 110
ONMCYIOTh 3TMHHO-3TMHHO-KPYTUJIbHI KOJIMBAHHS CTEPXKHIB MIPU IX FEOMETPUYHO HeJliHiliHOMY nedOopMyBaHHi 3
ypaxyBaHHSM [IeIlJIaHallii JOBiJIbHOTO [IONIEPEYHOro nepepisy. BCTaHOBIEHO MOXIIMBICTb IaCiHHS KOJIMBAHb
OCHOBHOI MiicucTeMu 3a JonomMoroo ¢pepmu Miseca Ta ABa BUIU PyXiB B HEJIiHINHIN cUCTeMi, sIKi peasisyloTb

eeKTUBHe raciHHs KoJuBaHb. HaykoBa HOBM3HA: BIepIle HesliHiliHI HopMasbHi GOPMU y ITO€IHAHHI 3 METOJOM



6araTb0X MacIITabiB 3aCTOCOBAHO [1711 CTBOPEHHS METOJY aHajli3y Ta IOCiIKeHb HEiHITHNUX KOJIUBaHb
CTEP>KHEBUX €JIeMEHTiB MamyH. CTyIiHb BIPOBAIPKEHHS: Pe3yJIbTaTH aHali3y KOJIMBAHb JIONATi BEPTOJIbOTA
3acTocoBaHo B Miuurancekomy YHiBepcureri (CILIA, AHH Ap6op), @ METOJU raciHHS KOJIMBaHb HA HAYKOBO-
BMPOOHMYOMY HiNNPHUeMCTBi "XapTpoH-ApKoc" (M. XapkiB). Pe3ysbraTy guceprauiiHOi poO0TH BUKOPUCTAHO B
HaBYaJIbHOMY ITpolieci Ha imkeHepHO-¢iznyHoMy Ppakynbreti HTY "XIII". Cpepa BUKOPUCTaHHS: a€POKOCMIYHE,
€HepreTUuYHe MalrHOOYJyBaHHSI.

2. 3. The object of study: nonlinear oscillations and damping processes of beam elements of machines in the
geometrically nonlinear deformation. Purpose of the study: to develop methods of analysis and suppression of
nonlinear oscillations of beam elements of machines and manipulators in geometrically nonlinear deformation.
Methods: Ostrogradskii-Hamilton, the method of Bubnov-Galerkin, method for nonlinear normal forms in
combination with the method of multiple scales, the method of harmonic balance. Theoretical and practical
results: the generalized nonlinear partial differential equations that describe the flexural-flexural-torsional
vibrations of beams at their geometrically nonlinear deformation taking into account the warping of arbitrary
cross-section were obtained. The possibility of damping the main subsystem with the help of Mises farm and two
types of motions in nonlinear systems that implement an effective vibration damping were established. Scientific
novelty: the first nonlinear normal forms in combination with the method of multiple scales were used to develop a
method of analysis and research of nonlinear vibrations of beam elements of machines. Degree of implementation:
an analysis of vibrations of helicopter blades used by the University of Michigan (USA, Ann Arbor), and methods of
damping on the research and production enterprise "Khartron Arcos" (Kharkiv). The results of the thesis are used
in the learning process in the Engineering Physics Department of NTU "KPI". Scope of application: aerospace,
power engineering.
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