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Pedepar:

1. B pucepTaliiiHiil poboTi Ha OCHOBI HalliBaHAJMITUYHOrO MeToAy cKiHueHHuX eneMmeHTiB (HMCE) po3pobieHo
epeKTMBHUI YMCeNbHUN MiAXifA N0 po3B's3aHHS IPOCTOPOBUX 33724 CTal[iOHAPHOI TENJIOIPOBIAHOCTI,
TE€PMOB'S3KOIPY>KHOIIJIACTUYHOCTI | MOJI€TIIOBAaHHS PO3BUTKY 30H KOHTUHYaJIbHOTO PYHHYBAaHHS IPU3MAaTUYHUX
IIPOCTOPOBUX TiJl CKJIaHOI OPMMU 3 IOBIIbHUMHU I'PAaHUYHUMHU YMOBaMHU, SIKi 3HaXOISATHCS I1iJ], BIVIMBOM JIOBLILHO
PO3I0JiNeHNX B IPOCTOPi CUJIOBUX i TEMIIEpATypPHUX HaBaHTaXeHb. O0'eKTOM JOCIIiJIKEHHS € TPOLecU
[Iepepo3NOiJI€HHS TeMIIEPATYP, (Qi3MYHO-HEJIHINHOrO NeOpMyBaHHS i KOHTUHYAJIbHOTO PYMHYBaHHS
MPU3MATUYHUX TiJ Mif [i€0 TEPMOCUIIOBOTO HaBaHTaKeHHSI. MeTOI0 po6OTH € CTBOPEHHS €(PEKTUBHOTO
YMCEJIbHOTO MiAXOAY [0 PO3B'sI3aHHA [IPOCTOPOBUX 3371a4 CTAlliOHAPHOI TEIJIONPOBIIHOCTI,
TEPMOB'3KOIPY>KHOIIACTUYHOCTI 1 KOHTUHYaJILHOTO PYMHYBaHH$, @ TAKOX JOCIIiIPKEHHS Ha 11ill OCHOBI 3MiHEHHS
rapaMeTpiB HAIPy>XeHO-71e(OPMOBAHOTO CTaHy, HAKOIIMYEHHS MTOIKOPKEHOCTi Ta PO3BUTKY 30H KOHTUHYAJIbHOTO

PYVHYBaHHS IPU3MATUYHUX [IPOCTOPOBUX Tijl CkiIafHOi GopmMu. MeTonu KOCipKeHHS. AIpOKCUMAaLList



[IPOCTOPOBUX [IPU3MATUYHUX TiJl BUKOHY€EThCA 3 3acTocyBaHHSIM HMCE, nyis mozesntoBaHHs pi3HUX BUTIiB
rPaHMYHUX YMOB Ha TOPLAX TijIa 3aCTOCOBYIOThCA 3MillaHi nosinomu MixiiHa i Jlarpanska. [lns oTpuMaHHS
po3B'a3youux cniBBigHomeHb HMCE BUKOPMCTaHO MOMEHTHY CXE€MY CKiHYEHHUX €JIEMEHTIB;BUBEICHHS MATPULL
SKOPCTKOCTI Ta BEKTOPA BY3JIOBUX PEaKLill BAKOHAHO B TEPMiHaxX (Pi3MYHMX KOMIIOHEHT TEH30PiB HAIIPY>KEHb i
nedopmarini. Po3s's3aHHg pi3ndHO HENiHINHYX 33184 IJIACTUYHOCTI i TOB3y4OCTi BUKOHYETHCSI HA OCHOBI
KPOKOBOTO aJITOPUTMY B [TIO€IHAHHI 3 iTepaliliHo Npoueaypoio Helotona-Kantoposuda. Po3B's13aHHS OTpUMaHOI
Ha KO>)KHOMY Kpoli cucteMu piBHsiHb HMCE 31ifiCHIOETBCSI HA OCHOBI METOAY GJIOYHMX iTepalliil 3 BEPXHbOIO
penakcanieto. YpaxyBaHHs (i3snyHOI HEIiHINHOCTI, IT0B'S13aHO1 3 HAsIBHICTIO AedopMaliil IJIACTUYHOCTI i MOB3y4OCTi
marepiaiy, 30ilICHEHO B [IpaBiil YaCTUHU CUCTEMU PiBHSHL. [Ipy LIbOMY 1151 BMEHIIEHHS O0YMCIIIOBAJIbHUX BUTPAT
OyJI0 peasi3oBaHO €KCTPANoJIslLil0 NPUPOLIEHb NIepeMileHb. [JOCTOBIpHICTS i 301KHICTh OTPUMYBaHUX PE3YJIbTATIB
IOCJiIKEHO LJISIXOM PO3B'sI3aHHS TECTOBUX 3371a4. HaykoBa HOBU3HA OJlep’KaHUX PE3YJIbTATiB MOJISITAE Y
HACTYITHOMY: BIIE€pLIe OTPUMAHO PO3B's13yBaJIbHi CIIIBBiJHOLIEHHS [JIs1 HOBOI'O HEOLHOPIIHOTO IIPU3MATAUYHOTO
CKIHUEHHOTO €JIEMEHTA 3 ypaxyBaHHSIM 3MiHM KOMIIOHEHT METPUYHOTO TEH30PY B IIJIOMIUHI OT0 IONEPEYHOTO
nepepisy; OTpPUMaHO PO3B'sI3yBaJlbHi CIiBBIAHOLIEHHS Ta PO3PO0JIEHO aJITOPUTM PO3B'sI3aHHS 33/1a4i cTallioHapHOi
TETJIONPOBIIHOCTI [ TPU3MATUYHUX TiJl; HA OCHOBI €KCTpaIoJiALii nepemiieHs Brepiie po3pobyieHo
edeKTUBHUN KPOKOBUH aJTOPUTM PO3B'SI3aHHS CUCTEM HesiHiitHuX piBHSHb HMCE nist 3agay
TE€PMOB'SI3KOIPY>KHOIJIACTUYHOCTI 3 ypaXyBaHHSIM IOUIKOIKEHOCTI MaTepiay; po3po6JIeHO ajJrfOPUTM
MOJEJIIOBAaHHS PO3BUTKY 30H KOHTUHYAJIbHOTO PYMHYBAaHHS B IPU3MaTUYHUX Tilax Ha ocHOBi HMCE; orprumano
HOBI PO3B'SI3KU 337124 TEPMOB'SI3KOIPY>KHOIJIACTUYHOCTI, BAKOHAHO MOJIEJIIOBAHHS IIPOLIECY BUHUKHEHHS 1
PO3MNOBCIOMIKEHHS 30H KOHTUHYaJIbHOTO PYHHYBAHH Ta JOCIIIPKEHO BIIJIMB HEPIBHOMIPHOTO PO3IOJiIEHHS
TEeMIIEpaTypH Ha NIapaMeTPU Hallpy>KeHO-Ie(pOPMOBAHOIO CTaHY i BEJIMUMHY PECYpPCY PeabHUX IPOCTOPOBUX
€JIEMEHTIB KOHCTPYKIil. [IpakTUyHe 3HaYEHHS OJlep>KaHUX Pe3yJIbTaTiB MOJIAra€e y CTBOPEHHI METOOUKY i
[IPOrpaMHUX 3aCO6iB 1711 BUBHAUYEHHS HAIIPY>KeHO-11e(POPMOBAHOTO CTaHy Ta PECYPCY BiIIIOBiIasbHAX
IIPOCTOPOBUX €JIEMEHTIB KOHCTPYKIiH, 110 3HAXOIATHCS Mif, Ii€l0 TOBIJIbHO PO3IOiIEHUX B IIPOCTOPI CUIOBUX
HaBaHTaXXEHb B CTalliOHAPHOMY TeMIIEpPaTypHOMY MoJjii. OTpUMaHi pe3yabTaTu BUKOPUCTaHO B HaykoBo-
IOCJIiZHOMY iHCTUTYTI OyAiBesIbHOI MeXaHiKu KuiBChKOro HallioOHaJIbHOTO yHiBepCUTeTYy OYIiBHULITBA i apXiTeKTypu
IIpPY BUKOHAHHI [ep>KO0KeTHOI HayKoBO-1ocCifHOI po6oTn N21[IB-2005 Ta npu BUKOHAHHI HAyKOBO-[IOCIIITHUX
pob6it 3a npoektom ®25.1/105 [Jep>kaBHoro GpoHy GyHIaMEHTaIbHUX JOCiIKeHb MiHicTepcTBa OCBiTH i HayKu
Ykpainu. PesynbTaTu gucepTauiiiHoi po60TH MOXYTb 3aCTOCOBYBATUCh Y €HEPreTUlli, MalIMHOOYJyBaHHi Ta iHIMINX
rayy3six TeXHiKY 1151 BUBHAYEHHS HeCy4oi 3[laTHOCTI JieTaseil Ta KOHCTPYKLH, 10 SIBJISIOTh CO60I0 IPHU3MATHYHI

Tina.

2. In this dissertational work on the basis of a semi-analytic finite element method (SFEM) the effective numerical
approach to the decision of spatial problems of stationary heat conductivity, termoviscoelastoplasticity and
modeling of continual failure zones propagation in prismatic spatial bodies of the complex shape with arbitrary
boundary conditions which are under the long term power and temperature loading conditions is developed.
Object of research are processes of temperatures redistribution, physically-nonlinear deformation process and
continual failure of prismatic bodies under the influence of power loading and temperature. The purpose of work
consists in creation of the effective numerical approach to the decision of spatial problems of stationary heat
conductivity, termoviscoelastoplasticity and continual failure, and also research on this basis of change of stress-
strained state parameters, damage accumulation process and continual failure zones propagation process in
prismatic spatial bodies of the complex shape. Research methods. Approximation spatial prismatic bodies is
carried out with SFEM, the mixed Mihlin's and Lagranzhe's polynoms are applied to modeling of arbitrary kinds of
boundary conditions at butt ends of body. The moment scheme of finite elements is used for obtain of SFEM
resolving parities; the execution of the rigidity matrix and a nodes reactions vector obtaining is conducted in
terms of physical components of stress and deformations tensors. The decision of physically nonlinear problems of
plasticity and creep is carried out on the basis of step-by-step algorithm with use of Newton-Kantorovich's
iterative procedure. The decision of the SFEM system equations on everyone step is carried out on the basis of a
method of block iterations with the top relaxation. The account of the physical nonlinearity connected with



presence of deformations of plasticity and creep of a material, it is carried out in the right part of the equations
system. Thus, for reduction of computing expenses, extrapolation of displacements' increments has been realized.
Reliability and convergence of received results are investigated by the decision of test problems. Scientific novelty
of the received results consists in the following: for the first time resolving parities for new non-uniform prismatic
finite element taking into account change of a metric tensor component in a plane of finite element cross-section
section are received; resolving parities are received and the algorithm of the decision of a problem of stationary
heat conductivity for prismatic bodies is developed; on the basis of extrapolation of displacements' for the first
time the effective step-by-step algorithm of the SFEM system of nonlinear equations for termoviscoelastoplasticity
problems taking into account damage accumulation process are developed; the algorithm of continual failure
zones propagation in prismatic bodies on the basis of SFEM is developed; new decisions of
termoviscoelastoplasticity problems are received, modeling of occurrence and continual failure zones propagation
process and influence of non-uniform temperature distribution on stress-strained state parameters and lifetime
value of real spatial structure parts is investigated. Practical value of the received results consists in creation of a
technique and software for definition of the stress-strained state and a lifetime of responsible spatial structure
parts which are under the arbitrary distributed in space power loadings in a stationary temperature field. The
received results are used in Institute of Structural Mechanics of Kiev National University of Construction and
Architecture at performance of state budgetary research work N2 1DB-2005 and at performance of research works
behind project N2F25.1/105 of the State fund of basic researches of the Ministry of Education and Science of
Ukraine. Results of dissertational work can be applied in power, mechanical engineering and other areas of
technique to definition of bearing ability of details and designs which represent prismatic bodies.
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