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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOPHK: 30.19.19

Tema guceprauii:
1. Po3po6ka MeTony po3paxyHKy JOBrOBIiYHOCTi €1eMeHTiB KOHCTPYKLil py NepioAuyHiN 3MiHi Temmneparyp i

HaBaHTa’>XE€Hb

2. Development of the method for calculation of durability of structural members under periodically varying
temperatures and loading

Pedepar:

1. O6'eKT BOCIiIPKEHHS: JOBrOBIiUHICTb Ta JOBrOTPHBaja KOHCTPYKLiiHA MIIHICTb MpU NepiofuyHuX 3MiHax
TeMIIepaTypHO-CUJIOBUX I10JIiB. MeTa [OCiIPKeHHS: pO3p00Ka PO3PaxyHKOBOT'O METOJy OLIiHKU JJOBIOBIiYHOCTI Ta
IOBrOTPUBAJIOL MilJTHOCTI KOHCTPYKTABHMX €JIEMEHTIB B YMOBAX CIIJIBHOI JIii IE€PiIOgUYHO 3MiHIOBAaHUX POOOYMX
TEMIIEPATyp i HABaHTaXXEHb [IPU MOB3Y4OCTi, [0 CYIIPOBOKYETHCS MTPOL€CaM/ HAKONIMYEHHS TIOIIKOKYBAHOCTI.
Metonu nOCiIKEHHS: METOAU TEOPIi TOB3Y4OCTi Ta KOHTUHYAJILHOI MEXaHIKM [MOMKO/KYBAHOCTI, aCUMIITOTUYHI
METOJIY, METO]], CKIHYEHHUX €JIEMEHTIB Pa30M 3 6araTOKPOKOBMM METOLOM IIPOTHO3Y-KOpEKIii iHTerpyBaHHs 3a
yacoM, Metog, XoselpKkoro. TeopeTnudHi Ta IPaKTUYHi pe3ybTaTh: po3po6I€HO METO, aHali3y JOBrOBIYHOCTI

€JIeMEHTIB KOHCTPYKIiH, 10 1epOPMYIOThCS TP IIOB3Y4YOCTi IIPU NepioguyHiil 3MiHI TemiepaTyp i HaBaHTa>XXeHb, Ta



IIporpamHe 3ab6e3nedyeHHs, siKe Horo peanisdye. OTpMMaHi pO3paxyHKOBi OLiHKA KOHCTPYKLiMHOI MilIHOCTI,
IOBTOBIYHOCTI HiIleJliB PEaKTOPHOTO 6JIOKY KaTaliTUYHOI'O KPEKiHTy, JIONATOK ra30TypOiHHUX ABUTYHIB, BUTOPOIKHU
aromHoro peakropy BBEP-1000. HaykoBa HOBU3Ha: BIleplle pO3pO0JIeH] PiBHSHHS CTaHy I1OB3Y4OCTi Ta
TOLIKOI)KYBAHOCTI KOHCTPYKLIMHKUX MaTepiasliB [Py MePiognYHil 3MiHi TEMIIEpaTyp; BIEPIIE BCTAHOBJIEHO
3aKOHOMIPHOCTI BIIJIMBY N1€PiOANYHOI 3MiHM T€MIIEpAaTyPHOTO M0JIs1 Ha MIBUJKICTb 4e(OPMYBaHHS IIPU MOB3Y4OCTi,
HaKOIMYEHHS IOLIKOKEHD Ta YaC 10 PYVHYBaHHS €JIEMEHTIB KOHCTPYKLi#A. CTyIiHb BIIPOBAJI)KEHHS: PE3yJIbTaTH
IYcepTalifHOi poOOTH BUKOPUCTAHO NIpU NPOeKTyBaHHi obsagHanHa y 3AT "JIMHIK" ta npu aHanisi 3a11LIIKOBOrO
pecypcy BUropoiKu aroMHOro peakropy B HHII "X®TI". Cdhepa BukopucTtaHHs: XiMiuHe, eHepreTuyHe, aToMHe

MalIMHOOYyBaHHSI.

2. Object of investigation: durability and long-term structural strength under periodically varying temperature-
stress fields. Purpose of investigation: development of the method for estimation of durability and long-term
strength of structural elements, which are working under periodically heating and loading in conditions of
irreversible creep deformation. Methods of investigation: the methods of creep theory and continuum damage
mechanics, asymptotical methods, Finite Element Method with predictor-corrector multistep method of time
integration, method of Cholessky. Theoretical and practical results: the method for durability analysis of structural
elements under creep deformation and periodically varying temperatures and loading, and the software for the
method implementation were developed. The numerical estimations of structural strength and durability of the
nipples of the regenerator for catalytic cracking of petroleum, blades of gas-turbine engine, reflection shield of
water-moderated water-cooled power reactor (WWPR-1000) were obtained. Science novelty: the new creep-
damage constitutive equations for structural materials, subjected by periodically varying temperature, were
developed. The laws of influence of periodically varying temperature field on the creep rate, damage accumulation,
durability of structural members were established at first time. Degree of implementation: results of the
dissertation were used for design of equipment in Company "LINIK" and for analysis of residual life of the
reflection shield of nuclear reactor in National Science Center "KIPT". The branch of application: chemistry, power,
atomic machine building.
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