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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 30.19.57

Tema gucepranii:
1. MeToy po3paxyHKy 3aJIMIIKOBOI JOBIOBIYHOCTI €JIEMEHTIB KOHCTPYKLUIM 3a Iii BOOHEBMICHMX CEPENOBHULI,

2. The methods of calculation of residual life time of structural elements under hydrogen-containing environment
effect

Pedepar:

1. O6'eKT moCIiIKEHHS - pyIHyBaHHS MaTepiajliB eJeMeHTiB KOHCTPYKLil 3a Aii BogHeBMiCHOTo cepefoBuia. Meta
- No0Oy10Ba PO3PaxXyHKOBUX MOJeJiell Ta po3pO0JIeHHS Ha iX OCHOBI METOIiB OLIiHIOBAaHHS 3aJIMIIKOBOI
IIOBIOBIYHOCTI €JIEMEHTIB KOHCTPYKLi! 3 TPIilMHAMMU 3 YpaxyBaHHAM Pi3HMX MEXaHi3MiB BILJIMBY BOJIHIO. MeTonu
IOCJIIKEHb -~ METOJ, CKIHUEHHUX €JIeMEHTIB, MeTO]] iHTEerpajbHOTO IIEPETBOPEHHS Jlamnaca 3a 4acoM, METOT,
ACUMIITOTUYHO €KBiBaJIEHTHUX (PYHKLN Ta METOJ] TPAaHNYHOI iHTEPIOJIsLii, METOY €KBiBaJIEHTHUX ILJIOM] Ta PyHre
- Kyrt. ChopmMysIboBaHO psli HOBUX PO3PaXyHKOBUX MOJIeJIe! MIOMMPEHHS TPIllMH B METasax 3a PisHUX
MeXaHi3MiB BILJIMBY BOLHIO Ta PO3POGJIEHO HA I1ill OCHOBI METOAM PO3PAXyHKY 3JINIIKOBOI JOBrOBIiYHOCT] €J1eMEHTIB
KOHCTPYKIIii1 3a [ii BOGHEBMICHUX CEPELOBUILL 3 YpPaXyBaHHSIM O0COGJIMBOCTEN BIIJIMBY BOJHIO HA PiCT TPilllUH.
CrnporHo30BaHO 3aJIMIIKOBY JOBrOBiYHICTb TAKUX KOHCTPYKIiH, SIK TPYyOOIIPOBI[] 3 BHYTPIIHBOIO MiBEJIiNTUYHOIO
TPIlIMHOIO Ta ra30BUIl 6aJI0H BUCOKOTO TUCKY 3 TOBEPXHEBOIO TPIIMHOIO 32 TPUBAJIOTO CTATUYHOTO HABAHTAXKEHHS,

KOPIIyC peakTopa rinpokperinry HadTu 3 MigHanIaBoYHOIO TPIlMHOI 33 HeCTallioHapHUX TeMIIepaTypHUX BIUIUBIB,



IiJISTHKA Ta30MpOBOAY 3 BHYTPILIHIM OJ1icTepoM 32 Aii CipKOBOJHEBOIO CEPENOBUILA TA 3 30BHILIHBOIO
niBeJINTUYHOIO TPIMIMHOIO B yMOBaX IPyHTOBOI KOpo3ii. PesysnbraTi po6oTy Bukopuctadi Ha OAO "V>xopckue
3aBoapl" (Pocis) nys onTuMmizanii TexHOJIOTi HAaHECEeHHsI 3aXUCHUX HaIJIaBOK Ha KOPIIYC PeaKTopa rilpOKpPeKiHry
HadTu Ta B K "YKpTpaHcras" nj1si IpOrHo3yBaHHS 3a/IMIIKOBOIO PECYPCY OiJIIHKU MariCTpajbHOTIO ra30npoBOLY

"Vpenroii-Ilomapu-Yxxropon". 'anysi 3acTocyBaHHS - eHepreTuyHa, HaQpTOXiMiyHa, HadTONnEepepobHa.

2. Object of investigation - fracture of structural elements materials under effect of hydrogen-containing
environment. Aim - construction of calculation models and development on their bases of the methods for
assessing residual lifetime of structural elements with cracks, taking into account different mechanisms of
hydrogen effect. Methods of investigation - finite element method, method of Laplase integral transformation in
time, method of asymptotic equivalent functions and the method of boundary interpolation , the equivalent areas
and Runge-Kutta methods. A number of new calculation models of crack propagation in metals under different
mechanisms of hydrogen effect were formulated and based on them the methods of calculation of the residual
lifetime of structures under effect of hydrogen-containing environments, with account of peculiarities of hydrogen
effect on crack propagation, were developed. Residual lifetime of such structures as a pipeline with an internal
semi-elliptical crack and a high-pressure gas vessel with a surface crack under long-term static loading, vessel of
the oil hydrocracking reactor with a sub-surfacing crack subjected to non-stationary temperature effects, a
section of gas pipeline with an internal blister under effect of hydrogen sulphide medium and with an internal
crack in the conditions of soil corrosion was predicted. Investigation results have been used at "Izhorskie zavody"
company (Russia) for optimization of the technology of protective films application on the vessel of oil
hydrocracking reactor and at " Ukrtransgaz" State company for prediction of the residual lifetime of the main "
Urengoy-Pomari-Uzhgorod" gas pipeline section. Branches of application - power generating, oil-chemical and
oil-processing.
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