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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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1. HeniniiiHa AuHaMiKa TOHKOCTIHHUX KOHCTPYKLIi i3 GyHKLIOHANBHO-TPaJlieHTHUX MaTepiasiB 3 IapaMmeTpamy,

3aJI€’KHUMHU Bif, 4acy

2. Nonlinear dynamics of thin-walled structures made of functionally graded materials with variable in time
parameters

Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHA O/IEP>KaHHIO HAOIKEHNX aHATITUYHUX PO3B'A3KiB 337124, [TOB'SI3aHUX i3
IVHaMiYHUMU ITpoLiecaMy y QYHKIiOHATIBbHO IPafiieHTHUX N0JIorux 060s0HKax (PI'M) i3 3acTocyBaHHSIM MeTOLY
(dasHux inTerpais Ta riopunHoro (BKB-T) meTony. Biepie po3B'ss3aHO psfi aKTyabHUX 33/ia4 HeJliHiMHOI AuHaMiku
HegockoHanux OI'M 06010HKOBUX KOHCTPYKIiii i3 3MiHHMMU 32 4aCOM MapaMeTPaMU B YMOBAX BILJIMBY CTaTUKO-
IVHaMiYHOTO i TEeMIIepaTypHOTro 30BHIIIHBOTO HaBaHTaKeHHSI. Ha 6a3i moenHaHHS MeTOAiB 36ypeHb Ta Pa3Hux
iHTerpasis ofiep>KaHO HAGIVDKEHUI aHAITUYHUN PO3B'I30K HEJiHIMHUX CUHTYJISIPHUX IU(epeHLiaJbHUX PiBHSHS 3i
3MiHHUMU KoedillieHTaM1 Ta 3HaYHUM CTeleHeM HeJliHiiHOCTi. [TokazaHo, 1110 3aCTOCOBaHUM TiOpUIHUI
ACUMIITOTUYHUH MiAXin MoXe 6yTU JOCUTb €(PEKTUBHUM [J1s1 PO3B'SI3KYy HeJiHINHUX AU(epeHLiallbHUX PiBHSHb 3i

3MiHHMMU KoeillieHTaMu Ta CYyTTEBUM CTeIleHeM HeJIiHifHOCTi. 3alpOIIOHOBAHO PO3B'SI30K 337a4i IIPO BUMYLIEH|



KOJIUBAHHS N0JIOr0i 000JIOHKU 3i 3MiHHOIO 32 JIiHITHMM 3aKOHOM Y 4aci TOBIIMHOIO i Iepioan4YHOI0 (QYHKIIIE0
30BHIIIHBOTO HAaBaHTaKeHHS. [IJsI 3ajaHNX TapaMeTPiB 0OO0JIOHKY i 30BHIIIHHOT'O HABaHTaKEHHSI 3aIIPOTIOHOBAHI
HaOJIMKEHi aHAJIITUYHI pO3B's13KU 33JJ0BIJIbHO KOPEJIOIOTHCS i3 pe3yJibTaTaMy IIPSIMOTO YHUCEJIbHOTO iHTEerpyBaHHS
[IOYATKOBUX CHUHTYJISIPHUX HEJIiHIHUX PiBHSIHB 3i 3MIHHUMMU y 4aci Koediljientamu. B geskux sunagxax BKB-
arpokcumariii y ofHoMy HabIMKEeHHI MOXKYTh JaTH IOCTATHIO BiMIOBIAHICTD IO PO3B'SI3Ky IIPAKTUYHUX 33/1a4.
HapaHo HaGMKeHU aHAIITUYHUI PO3B'SI30K 3a7ja4i MMPO HeJliHilHI KoMnBaHHS chepruYHOi 10J1I0roi 060JI0HKH,
BUTOTOBJIEHOI i3 (PYHKLIIOHAIbHO IpajlieHTHUX MaTepiajiB 3 TOBLIMHOIO, 110 3aJIEXKUTH Bifl yacy, Npu
TEPMOMEXaHIYHOMY 30BHIIIHLOMY HaBaHTaKE€HHI. JlJaeThCs NOPIBHAHHSA PE3YyJIbTATiB YMCEJILHOIO IHTETPYBAHHS

OCHOBHOTO PiBHSIHHSI IPO6JIEMHU i3 3aIIPOTIOHOBAaHUM HAOIVDKEHUM aHAJITUYHUM PO3B'SI3KOM.

2. This thesis is devoted to obtaining the approximate analytical solutions of nonlinear analysis of dynamic
processes in functionally graded shallow shells (FGM) on the base of combination of perturbation, phase integrals
and hybrid methods for nonlinear dynamics of imperfect FGM shell structures with variable in time parameters
and influence of external dynamic and temperature loads. For some proposed solutions it is shown that discussed
problems an approximate analytical approach on the basis of computer algebra gives a good enough correlation to
analytical and numerical solutions. Comparison between direct numerical integration of governing equation with
approximate analytical solution for nonhomogeneous linear and nonlinear problems are given. It is shown that
analytical approach on the basis of hybrid asymptotic methods can be effective for solution of nonlinear
differential equations with variable coefficients and different degree of nonlinearity. Solutions of nonlinear
dynamic shallow shell with time dependent thickness and periodically external load are presented. An approximate
analytical solution of nonlinear oscillations shallow spherical shell made of functionally graded materials with time
depending thickness under external temperature and mechanical loading is discussed. The material properties of
the shell are changing in thickness direction according to a power law distribution. The governing nonlinear
differential equations with variable in time coefficients which describes the effect of temperature on the dynamic
behavior of the shell is solved by hybrid asymptotic approach based on perturbation and phase integrals method
(WKB). Comparison between results of numerical integration of the governing equation with the proposed
approximate analytical solution are given.
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