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V. BimomocTi npo guceprauiio
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Tema gucepranii:

1. [TapaMeTpu4Hi KOJIMBAaHHS OPTOTPONHUX IIACTUH CKJIaAHOI popmu

2. Parametric vibrations of orthotropic plates with complex form

Pedepar:

1. O6'eKT mOCHiIKEHHS: IPY>KHI MEXaHIYHi CUCTEMHU, €JIEMEHTH SIKUX MOJIEJIIOI0TbCS OPTOTPOITHUMU IIJIaCTUHAMU
CKJIaHOI popMu. MeTa: po3pobKa METOLY AOCIiIPKEHHS TapaMeTPUYHUX KOJIMBAHb i AMHAMIYHOI CTIKOCTI
€JIEMEHTIB TOHKOCTiHHUAX KOHCTPYKIil, 10 MOJENIOI0THCS MIaCTUHAMU CKJIaJIHOI (POPMHU [1J1s1 Pi3HUX BUTIB
rpaHUYHUX YMOB. MeTOIu OCiI)KeHHs: KOMILJIEKCHE 3aCTOCYBaHHS BapiallilHMX MeTOiB Ta Teopii R-PpyHKuii
(RFM). TeopeTryHa LiHHICTh POOOTH IOJISITA€ B CTBOPEHHI HOBOTO YMCEJIbHO-aHAJIITUMHOTO METOAY LOCIIiI>)KEHHS
NapameTpUYHUX KOJIMBAHb OPTOTPOIHUX IMJIACTUH CKJIafHOi Gpopmu. [IpakThyHA L[iHHICTh POOOTH IOJIATA€ B TOMY,
11O AJ151 €JIEMEHTIB TOHKOCTIHHMX KOHCTPYKLIi, PO3PaxyHKOBUMHU MOJIEJISIMU SKUX € OPTOTPOIHI IJIaCTUHU
CKJIafiHOI popMHU, PO3pO6IIEHO AJITOPUTMU Ta BifIIIOBiAHE IIpOrpaMHe 3abe3leyeHHs 11 100y10BY objacTei
HECTIMKOCTi Ta JOCiIKEeHHS TMHAMIYHOI MOBEiHKY B 00JIACTSIX pe30HaHCy. HaykoBa HOBU3HA pOOOTH MOJISITaE Y
HACTYIIHOMY: BIlepiie Ha 6a3i Teopii R- ¢pyHKLiil po3po6seHO YMCeIbHO-aHaNITUYHNAN METO, HOCTiIKEHHS

napaMeTpUYHUX KOJIMBAaHb OPTOTPOIIHUX [IJIACTHUH CKJIAJIHOI OPMHU 3 Pi3HUMHU BUJAMU KPalOBUX YMOB.



3anponoHOBaHO €(PEKTUBHUM AJITOPUTM OUCKPETU3aLlil BUXiIHOI HEJIHIMHOI CUCTEMU PiBHSIHb PYXY, IPEACTABIIEHO]
SIK B IIepeMilleHHsIX, TaK i B mimaniii popmi. OTprumani aHasniTuuHi Gopmyiu A1 06uncieHHs KoedillieHTiB
oJlepkKaHOoi CUCTEMU HEeNiHINHUX 3BUYaliHuX AudepeHIiianbHuX piBHSIHb. PO3B'A3aHO Psif, JOTIOMIKHUX 3a/1a4:
3a7,a4a Ipo JIiHifHI KOJIMBaHHA HEHABAHTAXKEHOI IVIACTUHU, TIOCIiLOBHICTD IIJIOCKUX 3a1a4 TEOPii MPY>KHOCTI.
Meropm, 3HaX04)KeHHSI TPaHuLb 061acTel AMHAMIYHOI HECTIMKOCTI Ta aMIUJITyL yCTaJleHUX KOJIMBaHb B 30HAX
PE30HAHCY PO3BMHYTO /1711 OPTOTPOIHUX IIJIACTUH IPAKTUYHO [OBiIbHOI (popMU IIPY Pi3HMX BUIAX 3aKPillJIEHHS
KpaiB. Po3B’43aHi HOBI 3a71a4i PO NapaMeTPUYHi KOJIMBAHHS i30TPOINHUX Ta OPTOTPOIHUX [IJIACTUH CKJIA[IHOI
(opmU 3 BUKOPUCTaHHSIM OJHO- Ta TPbOXMO/J0BOI allpOKCUMAllii; JOCiI)KeHO BIJIUB T€OMETPUYHUX [TapaMETPiB
[IJIACTUHY, TPAaHUYHUX YMOB, 1eMIIyBaHHS Ha 06J1aCTi JUHAMIYHOI HECTIMKOCTI, a TAKOXX Ha aMIUIITyI1 HeJliHIHHUX
yCTaJIeHMX KOJIMBaHb, 1110 BUHMKAIOTH IIicssl BTpaTyu cTifikocTi. Cdpepa BUKOPUCTaHHS: MallMHOOYAyBaHHS, aBialiiliHa

IIPOMUCJIOBICTb, OY[iBHUIITBO.

2. Object of research is elastic mechanical systems, which elements can be simulated by orthotropic plates. The
aim is the creation of method to research of parametric vibrations and dynamic stability of thin-walled
constructions elements that can be modeled by orthotropic plates with an arbitrary planform and different
boundary conditions. Research methods are combined using variational methods and the R-function theory (RFM).
The theoretical meaning of the work is the creation of the new numerical-analytic method of parametric
vibrations for orthotropic plates with complex form. The algorithms and corresponded software, which allows
constructing dynamic instability domains and analyzing the dynamic behavior in resonance zone, are the practical
meanings. The novelty of the work is developing of the numerically analytical method of parametric vibrations
research for orthotropic plates with complex form. The offered approach is based on application of the R-
functions theory and variational methods. Using proposed algorithm of discretization initial nonlinear movement
system is reduced to system of nonlinear ordinary differential equations (ODEs) in result of solving a series of
linear boundary value problems. Coefficients of obtained ODEs are received in the analytical form. The problem
was solved in displacements and in mixed form. Ancillary linear tasks (the linear vibration problem of unloaded
plate, sequences of the plane elasticity problem) are solved by variational methods and the R-functions theory. The
approach of constructing instability domain and response curve in resonance zone for plate with complex form is
offered. New problems of parametric vibrations of orthotropic and isotropic plates with complex form are solved
with use of one and three modes approximation. The effects of geometrical parameters, parameters of load,
boundary conditions, material properties and damping on stability regions and nonlinear vibrations are
investigated. The field of application is mechanical engineering, aeronautics, building industry.
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