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MATEMATWUYHE MOAENIOBAHHS POCTY KOPO3IMHO-MEXAHIYHUX
TPILLUUH Y HA®TOIPOBO/AI 3 YPAXYBAHHAM IAPOYAAPIB | 3MIHN
XAPAKTEPUCTUK NOIO MATEPIAY B NMPOLIECI EKCIIJTYATALLI

ITo6ydosaro mamemamuuny modeasb 04 8U3HAUEHHS Nepiody OOKPUMUUHO20 POC-
my mpliwuru 8 mpyo:i HaPmonposody 3a 0il NOCMIUHO20 BHYMPIWHBOZO0 MUCKY T
210poydapis, a MaKodxic I'PYHMO80L KOPOo3ii 3 ypaxyeanuam Oezpadayii ii mamepi-
any. Modeav Oasyemwvcs HA BUKOPUCTAHHI NePULOZO 3AKOHY MePMOOUHAMIKU —
0anancy exepzemuunHux ckaadosux 1 weudkocmeud IXHBOL 3MIHU, MEXAHIZMIB
eneKxmpPoxXiMiunHol KOPO3ii, @ MAKOHN GHAAIMUYHUX 3IasedcHocmell 3MIHU 8 uact
KOPO3TUHO-MeXAHIULHUX Xapaxmepucmuk mamepiaay (Oezpadayii). Poszpaxosaro
3aauwrkosy 0ogzosiunicms mpyou nagmonposody 3i cmanat X60.

Karouoei caosa: mamemamuuna mo0eas, picm KOPO3LUHO-MeXAHIUHUL MPIWUH, 3AAUW-
Ko8a 0082081uHICMb, MPYOA Haghmonposody, deepadayis.

MATHEMATICAL MODELING OF GROWTH OF CORROSION-MECHANICAL
CRACKS IN OIL PIPELINE TAKING INTO ACCOUNT HYDRO SHOCKS AND CHANGES OF
CHARACTERISTICS OF ITS MATERIAL DURING OPERATION

A mathematical model for determining the period of subcritical growth of crack in an
oil pipeline under the action of constant internal pressure, hydro shocks, and soil cor-
rosion, taking into account the degradation of its material is developed. The model is
based on the first law of thermodynamics, namely, the energy balance of components
and balance of their rates of change, mechanisms of electrochemical corrosion, as well
as analytical dependences of changes in time of corrosion and mechanical characteris-
tics of the material (degradation). The residual lifetime of the oil pipeline from the X60
steel is calculated.

Key words: mathematical model, growth of corrosion-mechanical cracks, residual
lifetime, oil pipeline, degradation.
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