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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YucenbHO-aHANMITUYHI METOIU TOCIIIIKEHHS HAIIPY>KEHOTO CTaHy Ta MIlIHOCTI HEOJIHOPiTHNX TOHKOCTIHHUX

CTPYKTYP 3 HEJOCKOHAJIOCTAMU Ha OCHOBI YTOYHEHUX MOJIeIen 3a ].Ill CTaTUYHUX i ]_II/IHaMi'-IHI/IX HAaBAaHTAa>XE€Hb.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Numerical-analytical methods of investigation of the stress state and strength of inhomogeneous thin-walled
structures with imperfections on the basis of refined models under static and dynamic loadings.

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIIiKEHHS -~ CTPYKTYPHO HEOHOPiIHI, KOMIIO3UTHI 0O0JIOHKH, IIJIACTUHU i CTep>KHi, OPTOTPOIIHI
000JIOHKM 3 BHYTPIlIHIMU TPilllMHAMU, IPSIMOKYTHUMM i KPYTJIMMU OTBOPAMU Ta TOHKVMMU BKJIIOYEHHSIMU. MeTa
PO060TH - PO3BUTOK HASIBHUX i pO3pOO6Ka HOBUX MaTeMAaTUYHUX MOJI€JIEN Ta METOIiB JOCTiI>)KEHHS 11apyBaTUX
TOHKOCTiHHUX €JIeMEeHTiB KOHCTPYKIIiil i3 HEJOCKOHAJIOCTSIMY, 10 3HAXOAATHCS B IOJISIX Pi3HOI PiznyHOI prupoau
(cunoBoMy, TeMIIEPAaTYPHOMY, 3QJIMIIKOBYX HAMIPYXEHb TOLI0); pO3p00Ka METOJIMK i alrOPUTMiB BU3HAUYEHHS i
IOCTIiIKEHHS HAaNIPy>KeHO-1e(OPMOBAHOTO CTaHy Ta OLiHKU MIIJTHOCTi BKa3aHUX O6'€KTIB 3a [Iii CTATUYHUX i
IVHAMIYHUX €KCIUTyaTalilHMX HaBAHTaKeHb. MeToIM NOCIiIKEeHb - METOIM MEXAHIKM KOMITO3UTIB |

004U CII0BAIbHOI MaTEMATHKY, IPSIMUX 11 06€pHEHUX 33724 Teopii MPY>KHOCTi, TEPMOIIPYKHOCTI Ta IPY>KHO-
njacTuyHocTi. [To6y0BaHO Ta OGIPYHTOBAHO YTOYHEHI MaTEeMATHU4HI MOZEJI CTAaTUYHOTO i IMHAMIYHOrO JIiHITHOTO
Ta FEOMETPUYHO HEJiHINHOTO AedOPMYBaHHS CTPYKTYPHO HEOOHOPIAHUX i KOMIIO3UTHUX IJIACTUH i 0O0JIOHOK,
[I0JIATJIMBUX [I0 TPAHCBEPCAJIbHUX Aedopmaliiil 3CyBy Ta CTUCHEHHS 3 MiHIMaJIbHUM IIOPSIIKOM PO3B'SI3yBajIbHUX
cucreM nudepeHlianbHUX PiBHSAHb. PO3P00JIEHO BIOCKOHAJIEHY CXEMY METOAY CKiHU€eHHUX €JIEMEHTIB, 30KpemMa y
3MimaHif GpopMi, CTOCOBHO [OCIiJIKEHHS HAIIPY>KEHOTO CTaHy LIapyBaTUX OOOJIOHOK i MJIACTUH 3a HAasIBHOCTI
o6J1acTell HeJJOCKOHAJIOTO KOHTAKTY Ha MIOBEPXHSX PO3/ily 3 METOIO OL[iHKM iX TpMMasbHOI 30aTHOCTI. Po3BrHEHi
AQHAJIITUKO-YUCJIOBi METOAY BU3HAYEHHS HAINIPY>KEHOTO CTaHy Ta aMILIITyJHO-4YaCTOTHUX XapaKTEPUCTUK 32
JIiHIMHUX Ta TEOMETPUYHO HEJIIHIMHUX KOJIMBaHb BULOBKEHNX IWIHAPUYHUX IIaHEJIEN | IJIAaCTUH-CMYT. 3
BUKOPUCTaHHSIM YTOYHEHOI Teopii 060JI0HOK, sIKa BpPaXxOBYy€ MOMNEPEYHi 3CYBY, Ta aHAJIOTy ?C-MOJeJli, IPY>KHO-
IIJIACTUYHI 3a71a4i IpO rpaHUYHy PiBHOBAry BUTOTOBJIEHUX 3 (PYHKLIOHATIBHO IPafiieHTHUX YU OTPTOTPOITHUX
MaTtepiasiB 3 BHyTPIlIHIMU TPillMHAMU 3BEEHO [0 IPYKHOI 3a71a4i, @ OCTaHHIO O CUCTEMU HEJIiHIHUX
CUHTYJISIPHUX iHTEerpajibHUX PiBHSHb. Ha OCHOBI KOMIIJIEKCHUX MOTEHIialiB JOCAiTKEHO HalPy>KEHNI CTaH
KyCKOBO-OJHOPiHOI IIJIACTUHY 3 IOBEPXHEBUMHU MDK(A3HMMU TPIilllMHAMU 3 BpaXyBaHHSM IIJIACTUYHUX 30H Ha iX
IIPOJIOBXXEHHI. 3 BUKOPUCTAaHHSM yTOYHEHOI Teopii 000JI0HOK, sIKa BpaXxOBYye IONEPEeYHi 3CyBU Ta BCi iHepLiiiHi
KOMIIOHEHTH, BKJIIOYAIOUYH iHEPIIil0 06€pTaHHS, PO3B's3aHO 33/aui NP0 yCTajleHi KOJIMBaHHS OPTOTPOIHOI NaHei
IIOJIBITHOI KpUBMHMU 3 IOBUIIBHOIO KiJIBKICTIO OTBOPIB. B pamMKax KJIaCU4YHOI TeOopii CTEPKHIB TOCIIIKEHO MPOLLECH
PO3NOBCIOMIKEHHS YIAPHUX XBUJIb B CKJIQIEHOMY KOMITO3UL[iIHHOMY CTEPXKHi 3 B'I3KOIJIACTUYHUM 30BHIIIHIM
orniopoM. OTpUMaHi pe3yJIbTaTy BUKOPUCTAHI /171 OL[iHKM MIlJHOCTIi Ha eTanax IPOeKTYBaHHS 000JI0HKOBUX
KOHCTPYKIIi¥l paKeTHO-KOCMIYHOI TEXHIKM i3 apyBaTUX KOMIIO3ULiiHMX MaTepiaiiB B JII1 "KoHCTpyKTOpChKE 6I0PO
"[liBgenne” im. M.K. flnrena", a Takox B YIIpaBJliHHI MaricTpasibHUX ra30npoBoAiB "[IpukaprnarTpancras” njs OLiHKU

IVHaMivyHOI IOBEeiHKY eJIeMEeHTIB MaricTpajibHUX TPyOOIIPOBOIiB.

Pedepar aHIJ1iHCBKOIO:

The object of study - structurally heterogeneous composite shells, plates and rods, orthotropic shells with internal
cracks, rectangular and round holes and thin inclusions. The objective of the work - the development of existing
and elaboration of new mathematical models and methods of investigation of layered thin-walled structure
elements with imperfections which are in the fields of different physical nature (power, temperature, residual
stress, etc.); elaboration of techniques and algorithms of determination and investigation of stress-strain state and
strength assessment of these objects under the influence of static and dynamic operating loads. The methods of



study - methods of composite mechanics and computational mathematics, direct and inverse problems of
elasticity, thermoelasticity and elastico-plasticity. Constructed and reasonably the refined mathematical models of
static and dynamic linear and nonlinear geometric deformation of structurally heterogeneous and composite
plates and shells pliable to transversal shear deformation and compression with a minimum order solving systems
of differential equations. The advanced finite element method scheme, particularly in mixed form, in respect to
investigation of stress state research of layered shells and plates in the presence of imperfect contact areas at the
interface to evaluate of bearing capacity are elaborated. The analytical and numerical methods for determining the
stress state and amplitude-frequency characteristics for geometrically linear and nonlinear vibrations of elongated
cylindrical panels and plates-strips are developed. Having used the refined shell theory, which takes into account
the transverse shear, and -model analogue, the elastico-plastic problems on limit equilibrium of the shells made of
orthotropic or functionally graded materials with internal cracks is reduced to elastic problem. The latter is
reduced to a system of nonlinear singular integral equations. On the basis of complex potentials the stressed state
of piecewise-homogeneous plates with surface interphase cracks is studied with regard for plastic zones on their
extension. The problem on steady state vibrations of orthotropic doubly curved panel with arbitrary number of
cutouts is solved using the refined theory of shells, which takes into account transverse shear deformation and all
inertial components. In the framework of the classical theory of rods the processes of shock waves propagation in
the composite rod with visco-plastic external resistance are investigated. The results obtained are used to
estimate the strength during the design shell structures rocket and space technology of laminated composite
materials in Yuzhnoye State Design Office and Prykarpattransgas Management Office of Main Gas Pipelines for
evaluation of dynamic behavior of the elements of pipelines.
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