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1. OcecumeTpUYHUI TEOMETPUYHO HEJHINHUI TEPMOB'I3KONPYKHO-MIJIACTUYHUI CTaH CKJIaJE€HUX 0O0JIOHOK 3

ypaxyBaHHSM IOIIKOIKYBAaHOCTI MaTepiay

2. Axisymmetric geometrically nonlinear thermoviscoelastoplastic state of compound shells with damage of
material taken into account

Pedepar:

1. BupimeHO HayKOBO-TEXHIYHY [TPOGIIEMY, SIKA NOJISITae Y po3po6Li METOAUKY BU3HAUYEHHS OCECUMETPUYHOTO
TE€PMOB'SI3KOIIPY>KHOIIACTUYHOTO TEOMETPUYHO HEJIHIMHOTO Ne(OpPMYBaHHS CKJIaJEHUX OO0JIOHOK 3 ypPaxyBaHHSIM
IIOIIKOAKYBaHOCTI MaTepiany. O60JI0HKM CKJIaal0ThCs 3 i30TPONHUX I OPTONIPOIHUX 1IapiB Ta IepedyBaloTh Mif,
Iliel0 HaBaHTaKEHb, 110 BUKJINKAIOTh MEPULIOHATIbHNAN HANIPYKEHUI CTaH 1 Kpy4eHHA. SIK pIBHSAHHA CTaHy OJ1s
i30TPOIHMX AapiB BUKOPUCTOBYIOTHCS CITiBBiIHOLIEHHS TEOPii IPOCTUX NPOLECiB HaBaHTAKEHHS 1 TEOPii IIpoLeciB
IepOopMyBaHHS 110 TPAEKTOPIsAX Majloi KPUBU3HY, a [JIs OPTOIIPOIHUX 1IapiB - 3aKoH I'yka. [ln1sg gociimkKeHHs
IIOIIKOAKYBAHOCTI MaTepiajy IpYU TEPMOB'SI3KONPYXHOIIACTUYHOMY Je(OpMyBaHHI BUKOPUCTOBYETbCS PiBHSIHHS
Pa6oTHoBa. SIk eKkBiBaJIeHTHE BUOPAHO HAIIPY)KEHHSI, SIKe BPaXOBY€E BU], HAIIPY)KEHOTO CTaHy. PO3p061€HO METOAUKY

BM3HAYEHHS NTapaMeTPiB NOB3y4OCTi I TPUBAJIOL MIlJHOCTI IIPY HEI30TEPMIYHUX [IPOLIECAX HABAHTAKEHHS 1



METOJVKY BU3HAUEHHS JOTUYHUX HANIPY>KE€Hb, OCHOBAHY HA YMCEJIbHOMY iHTerpyBaHHi PiBHSIHb PiBHOBaru B
Halnpy>XeHHsX. PO3B'13aHO HOBI 3a71a4i 10 BU3HAYEHHIO OCECUMETPUYHOTO FT€OMETPUYHO HEJIIHIHHOTO
TEPMOB'SI3KOIPY>KHOIIACTUYHOTO IePOPMYBaHHSI CKJIaJIeHUX O00JIOHOK I BCTAHOBJIEH] HOBi €(DeKTH [Py iXHbOMY
PYHHYBaHHi.

2. The scientific and technical problem consisting in development of the technique for determination of
axisymmetric thermoviscoelastoplastic geometrically nonlinear deformation of compound shells with accounting
of material damage is solved. The shells are composed of isotropic and orthotropic layers and are subjected to the
loads that cause the meridional stress state and torsion. The equations of the theory of proportional loading as
well as the relations of the deformation processes along the trajectories of a small curvature for isotropic layers
are used. For orthotropic layers the Hook's law is applied. To investigate the material damage under
thermoviscoelastoplastic deformation the Rabotnov's equation is utilized. The equivalent stress is defined
accounting of a kind of stress state. The technique for determination of a creep and long-duration strength
parameters for unisothermal loading processes, and also the technique for determination of tangential stresses
that is based on a numerical integration of the equilibrium equations for stresses, are developed. New problems of
axisymmetric geometrically nonlinear thermoviscoelastoplastic deformation of compound shells are solved and
the new effects of their failure are established.
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