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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 30.19.29

Tema gucepranii:
1. BusHayeHHS JOBrOBiYHOCTI METaNiYHMX MaTepiasiB Ta 3BapHUX 3'€JHAHb IIPY LUKIIYHOMY HaBaHTaKEHHI i

HaBOJHIOBaHHi

2. Life time determination of metallic materials and welded joints under cyclic loading and hydrogenation

Pedepar:

1. ucepraniiina po6oTa npucBsyeHa npobaemMi BU3Ha4YeHHs JOBrOBiYHOCTI HABOJHEHUX €JIEMEHTIB
METaJIOKOHCTPYKLiil. B pob0Ti oTpuMaHOo po3B's13KM 3a7a4 Audys3ii BOGHIO B 30Hi IepepyiHyBaHHS 61151 BEPIIMHA
TPIlIMHY, & TAKOXK y 3BApHOMY 3'eiHaHHI. Ha 6a3i eHepreTUYHOro Migxoay MeXaHiky pyiiHyBaHHS MaTepiaiiB B
POOOTi MPONIOHYETHCS Psif, PO3PaXyHKOBUX MOesiel 1J1s1 BU3HAYeHHS MepioiiB 3apOpyKeHHs Ta JOKPUTUIHOTO
POCTY BTOMHMX MaKpOTPIlIVH Y HABOOHEHNUX HEOJHOPiIHUX 32 MEXaHIYHMMU BJIACTUBOCTSIMU METATiYHUX
Martepianax. B po6oti cpopmyibOBaHO pO3PaXyHKOBY MOJI€JIb 3aPOPKEHHS BTOMHOI MiKPOTPIlMHY 6i1s
HaBOJIHEHOI BEPIIMHYU KOHLIEHTPATOPa HANPY>KeHb Ta MOJIEJIb [171 BUBHAUYEHHS [1€Pioy MilpOCTaHHS 3aPOIKEHO]
MIKpOTPILMHY 1O MAaKPOCKOIIYHUX po3MipiB. B po60Ti 3al1pONIOHOBAaHO PO3PaXyHKOBY MOJI€JIb [1J151 BUBHAYEHHS
nepiofy JOKPUTUYHOTO POCTY BTOMHOI MaKpOTPIlIMHY Y HABOOHEHOMY HEOJHOPITHOMY 32 MEXaHIYHUMU
XapaKTepUCTUKaMu MaTepiai, mo nepebyBae B yMOBaX IJIOCKOTO HAIIPY>KEHOTO CTaHy. 3a IOIIOMOr00 OTPUMAHUX,

B PaMKax Ijiei MofeJi, KiIHETUYHUX PiBHIHb MOXKHA BU3HAYATH TPAEKTOPIIO Ta NEPiof, JOKPUTUYHOTO POCTY BTOMHOI



MakKpOTPilMHU. 3 BUKOPUCTAHHSIM BU3HAYaJIbHUX PIBHSHb MOJIEJI PO3B'S13aHO [EKiJIbKA BAKJIMBYX i3 IIPAKTUYHOI

TOYKU 30py MPUKJIATHUX 33124 BUBHAYEHHS JOBIOB{YHOCTI 3BapHUX 3'€JHAHb.

2. The dissertation is devoted to the problem of the hydrogenated structural elements residual life time estimation.
The diffusion problem for hydrogen concentration determination in welded joints is formulated and numerical
solution is obtained. A number of energy approaches based on the models for fatigue cracks initiation and
propagation were proposed. The calculation models of fatigue microcrack initiation near the hydrogenated stress
notch tip and its growth up to the macro size are formulated. The obtained equations allowed to estimate a full
period of macrocrack initiation. The calculation model of fatigue crack growth propagation in hydrogenated
inhomogeneous materials for plane stress state is built. A fatigue crack propagation path and a weld joint residual
life time can be found by the obtained equations. It is shown that calculation results correlate well with the well
known experimental data.Some important examples of the residual life time of the welds are considered with the
help of proposed models.
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