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Tema gucepranii:

1. MeTou OLiHIOBaHHS ONOPY PYMHYBAHHIO Ta MilJHOCTi TPYOOIIPOBOIB 32 Aii KOPO3iliHMX i HABOJHIOBAJIbPHUX
cepenoBuI

2. Methods for assessment of resistance to fracture and strength of pipelines under action of corrosive and
hydrogenating environments

Pedepar:

1. MeTta nuceprauiiiHoi po60Ty - po3pobJIeHHSI METO/IIB Ta BCTAaHOBJIEHHS 6a30BUX [TapaMeTpiB JJ1s OL[iHIOBaHHS
IIpOLIECiB pyHHYBaHHS Ta IPOTrHO3YBaHHS MILIHOCTI TPyOHUX CTajiel i KOHCTPYKIIiil Ha OCHOBI KOHLETLII MeXaHiKu
PYVHYBaHHS MaTepiaJiB i3 ypaxyBaHHSM BIIJIMBY KOPO3ifHOTO Ta BOAHEBOI0 YMHHUKIB. O6'€KT AOCIIIPKEHHSI:
IIpoLleCy PyHHYBaHHS TPYOHUX CTaJel, 10 Peasi3yloThCs MIJIIXOM 3aPOJKEHHS Ta I10[1aJIbIIOr0 PO3BUTKY
TPIlMHONONIOHUX Ne(EKTIB 3a yMOB CyMiCHOI Aii CTaTUYHUX i HUKJIIYHAX HABAHTAKEHDb Ta KOPO3iHUX i
BOJIEHbBMIiCHHUX C€peLoBULL. MeTOI0JI0TiYHOI0 OCHOBOIO POOOTH € €KCIIEPUMEHTAJIbHI Ta PO3PaXyHKOBI MiAX0n1
MeXaHiKy pyiHyBaHHs i MiljHOCTI MartepiasniB. OKpiMm LbOro, BUKOpUCTaHi MeTonu $isuyHoi ximii, Ppi3uku TBepporo
Tijla Ta MaTepiaso3HaBCTBA. BCTaHOBIEHO OCOBIMBOCTI [10YATKOBUX CTAIil TIOMKO/AKYBAHOCTI Ta TIOBEPXHEBOTO
PYVHYBaHHS TPYOOIIPOBIIHUX CTaJIe! 32 YMOB iX IIMKJIIYHOTO HAaBaHTAXKEHHS Y KOPO3iHUX CEPEOBUILAX.

OpepskaHO KOMILJIEKC HOBUX €KCIIePMMEHTaJIbHUX aHUX Ta [100yj0BaHi 6a30Bi IiarpamMy LUKIiYHOI KOPO3iiiHOi



TPIilIMHOCTIMKOCTI TPYOOIPOBiIHUX CTa/IEH i3 ypaxyBaHHSM BILIMBY (Pi3MKO-MeXaHIYHUX Ta (i3UKO-XiMiYHMX
YMHHUKIB. BCTaHOBJMEHI 0COOGIMBOCTI Ta 37iliCHEHA MOPiBHSJIbHA OIiHKA ITPOIIECiB HABOHIOBAHHSI NTEPCIIEKTUBHUX
TPYOOIIPOBiAHUX CTael i3 Pi3HOIO IpaHuULIel0 MiLTHOCTI. 3aikCOBaHO iCHYBaHHSI 1€51KOi KPUTUYHOI KOHLIEHTpaLlii
BOJIHIO B ME€TAJIi, sIka CIIPUYMHSIE CYTTEBY BTPATy MaTePiajloM HOTO OINOPY JIOKAJIbHOMY PYHHYBaHHIO i BCTAHOBJIEH]
3HAUYEHHS 1iiei XapaKTEPUCTUKU OJ151 JOCJIIPKEHNX CTaJIel. EKClIepUMEHTaIbHO BUSIBJIEHO B32€MO3B'SI30K MIXK
IIBUJIKICTIO POCTY BTOMHOI TPIllJMHY Ta JIOKaJIbHOIO KOHIIEHTPalli€lo BOJHIO 6i1s ii BepIuuHU. 3alIporioHOBAHO Ta
OOI'PYHTOBAHO CIlelliajbHi AiarpaMu OLiHKK pOOOTO3/IaTHOCTI Ta PUBKKY PYHHYBaHHS TPyOOIIPOBOAY 3
TPilIMHONOAIOHUMY Ae(dEKTaMU B YMOBAX Jiii KOPO3iiHMX Ta BOLEHbBMiICHUX CEPEIOBUIL,. 31iliICHEHa IPAKTUYHA
peastizailisi po3po6eHUX METOIiB Ta 3p006JieH] iHKeHepHi OLiHKY 6e3l1eyHoi eKCcITyaTalii TpyOoIpoBOIiB 3
TpilMHONONIOHUME edeKTaMU Y poO0UYMX CepeNloBHIIax pizHOro ckiazny. ['anysp 3aCTOCyBaHHS - B iH)KEHEPHO-
TeXHIYHUX LEHTPax Ta BUPOOHUYHUX MiAIIPUEMCTBAX TEIJIOBOI €eHEPTreTUKU, XiMiUHOI IPOMHUCIJIOBOCTI Ta
TPYOOINPOBiIHOTO TPAHCIIOPTY.

2. The aim of the thesis - development methods and establishment of basic parameters for fracture process
evaluating and strength forecasting of pipe steels and constructions based on the concepts of fracture mechanics
of materials with taking into account the influence of corrosion and hydrogen factors. Object of study: the
processes of fracture of pipe steels that realize by the way of initiation and propagation of crack-like defects under
conditions of joint action of static and cyclic loads and corrosive and hydrogenating environments. The
methodological basis of the work: the experimental and calculation approaches of fracture mechanics and strength
of materials. Beside that the methods of physical chemistry, physics of solids and materials science were used. The
stages of initial corrosion damaging and surface corrosion fatigue nucleation in pipeline steels are considered. The
effects of chemical composition of environment, frequency and stress ratio and operation time on fatigue
corrosion crack growth resistance of pipeline steels are shown. The characteristic values of hydrogen
concentration in pipeline steels on dependence of applied stresses and physico-chemical conditions of
hydrogenation are determined. The relationship between fatigue crack growth rate and local hydrogen
concentration at crack tip is established for pipeline steels based on experimental data on crack propagation and
results of measurement of the local hydrogen concentration at the crack tip under different hydrogenating
conditions. The formula for determination of crack growth rate as a function of local hydrogen concentration in
the crack tip, hydrogen concentration in metal bulk and stress intensity factor range is derived. On this base the
new methods for strength assessment of pipeline steels in hydrogen-contained environments are proposed. For
expert assessment of serviceability and fracture risk of pipelines systems the special diagrams are proposed, which
contain three characteristic zones: safe exploitation, exploitation with predicted growth of existed defects and
zone of brittle fracture risk. Area of application - in engineering and technical centres and manufacturing
enterprises of heat energy, chemical industry and pipeline transport.
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