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2. Stability of nonlinear vibrations of thin shells under periodic loads

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA JOCIIKEHHIO CTIIKOCTI HEJiHITHUX KOJIMBaHb TOHKUX IIPY>KHUX
0CECHMETPUYHUX O00JIOHOK IIPHU Jii NepioAUNYHNX HABAHTAKEHD Ta OLiHI| BIVIMBY T€OMETPUYHUX IapaMeTpiB
000JIOHOK Ha KPUTUYHI 3HaY€HHs HaBaHTaXXeHb Ta GOpMHU BTpaTH cTiiikocTi. CpopmoBaHa cucTeMa PO3paxyHKOBUX
PIBHSIHb YCTQJIEHUX BUMYILIEHNUX HEJIIHIMHUX KOJIMBAHb i3 3aCTOCYBAHHSAM F€OMETPUYHO HEJIHIMHUX CHIBBiIHOIIEHD
MOMEHTHOI TeOPii TOHKUX NPY>KHUX 000JIOHOK, SIKi C(POPMYJILOBAHI B TEH30PHIN (OpPMi i 3a0BOJIbHAIOTH FiMOTE3aM
Kipxroga-Jlssa. [lTo6ynoBaHa MmaTeMaTU4HA MOJEJIb JUHAMIUHO]I CTIIKOCTI yCTa/lIeHUX BUMYIIEHUX HEJIHIMHUX
KOJIMBaHb TOHKUX IIPY>KHUX 000JIOHOK 3rifHO Teopii PJioke 3a JOIOMOro0 IIPOeKLiiHOro MeToay. BukoHaHa
IVCKpeTu3alis gudepeHLiaTbHUX PO3PAaXyHKOBUX CIiBBiHOIIEHb TEOPii TOHKMX O00JIOHOK B 33,a4ax yCTaJIEHUX
BHUMYIIEHUX HEJiHIMHMX KOJIMBaHb Ta iX CTIKOCTI Ha OCHOBI MOIM(}iKOBAaHOTO METOYy KiHI[€BUX Pi3HUIL — METOAY

KPUBOJIiHINHUX ciTOK. MeTomoM penykuii 6azucy byoHoBa-I'aibopKiHa BUKOHAHO 3MEHIIEHHS KiJIbKOCT]



y3arajibHEHMX KOOPAMHAT JUCKPETHOI AMHAMIYHOI MOZeli. 3a JOITIOMOI0I0 METOAY IIPOJOBKEHHS I10 IIapaMETPY B
noeHaHHi 3 MeTogoM HeloToHa-KanTopoBuya Ta Teopii JIsimyHOBa OTPMMaHO PO3B’$13KM HOBUX IPUKJIAAHUX 33134
CTiMIKOCTi HeJliHIMHUX KOJINBaHb TOHKUX OCECUMETPUYHUX NPY>KHUX CTaJIeBUX 000JIOHOK (LIWJIiHIPUYHUX, KOHIYHUX,
OJIHOIIOJNUX Tinep60s10ifiB) npu Aii nepioAUYHMX (TOB3IOBXHIX, IOBEPXHEBUX, KiIHEMAaTUUYHNX) HABAHTAKEHb.
OLiHEHO BIJIMB FT€OMETPUYHUX I1apaMeTPiB TOHKUX 0O0JIOHOK Ha YaCTOTU i pOpMU BIIACHUX KOJIMBaHb 6€3 i 3
yPaxyBaHHSM HaBaHTaKEHHS, aMIUIITYIM YCTaJI€HUX BUMYIIEHUX HEJIiHIMHUX KOJINBaHb, KDUTUYHI 3HAYEHHS
IMHAMIYHOTO HaBAaHTA)KEHHS Ta BifgNoBigHI GOpMU BTpaTU CTiiKOCTI. YucenpHUN Hifxin no mOoCaiIKeHHs CTiKOCTi
HeJIHIMHUX KOJIMBaHb TOHKUAX 000JIOHOK Peasi30BaHO y BUTJISi TPOrPaMHOro 3a6e3Me4eHHs, sIKe Halae PO3BUTKY

004K CITI0BATIBHOMY KOMILJIEKCY METOy KPHUBOJIIHIHUX CIiTOK.

2. The thesis is devoted to investigation of the stability of nonlinear oscillations of thin elastic axisymmetric shells
subjected to periodic loads and to the estimation of the influence of geometrical parameters of shells on critical
dynamic values of loads and forms of stability loss. Applying the geometrically nonlinear relations of the moment
theory of thin elastic shells, formulated in tensor form and based on the Kirchhoff-Love hypotheses, the system of
calculated equations of steady-state forced nonlinear oscillations is formed. A mathematical model of the dynamic
stability of steady-state forced nonlinear oscillations of thin elastic shells is constructed using the projection
method. The discretization of differential calculated relations of the theory of thin shells in the problems of
steady-state forced nonlinear oscillations and their stability is done on the basis of the modified method of finite
differences - the method of curvilinear grids. The solutions to new applied problems of stability of nonlinear
oscillations of thin axisymmetric elastic steel shells subjected to periodic force or kinematic excitations are solved
using combination of method of continuation the solution by a parameter, Newton-Kantorovich method and the
theorems of stability in the sense of Lyapunov. The influence of geometrical parameters of thin shells on
frequencies and forms of natural oscillations without and taking into account loading, amplitudes of steady-state
forced nonlinear oscillations, critical values of dynamic loads and corresponding forms of loss of stability is
estimated. The numerical approach to the study of the stability of nonlinear oscillations of thin shells is
implemented in the form of software that provides the development of the computational complex of the
curvilinear grids method.
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