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MOJIEJIIOBAHHS ITPOIIECIB IMTOB3YUOCTI TA KOPO3IMHOI'O PO3TPICKYBAHHS
TPYD

CTaTTIO IPHUCBSYEHO ONUCY METONY CIIIBHOTO aHamizy nehopMyBaHHS Ta PyHHYBaHHS KOHCTPYKTHBHHX €JIEMEHTIB, IO 3HAXOIAThCS B
YMOBaX BUCOKOTEMIIEPATYPHOI [OB3y4OCTi, 0B’ 3aHOTO 3 HEIO HAKOIMYCHHS IPHXOBAHHX IOIIKOKCHB, Ta B IKMX JESAKI IOBEPXHI MMiIaHO
BIUIUBY arpecHBHHUX cepenosuil. KpaitoBa 3aada po3s’si3y€Thesi 3 BUKOPUCTAHHIM METOJY CKiHUCHHHX €JIEMEHTIB, Ul [I0YaTKOBOI 3ajadi
BHUKOPHCTAHO PI3HULIEBHH METOJ| iHTErpyBaHHS 3a 4yacoM. [l aHaizy KOpO3iHHOTO pPO3TPICKyBaHHS BHYTPIIIHBOI MOBEPXHI TPyOH
BUKOPHUCTAHO MIJXiJ, [0 HOJISIra€ y BHUKIFOYCHHI 3 PO3PAaxyHKOBOI MOJENI «3pYHHOBAaHMX» CKIHYCHHHX CJIEMEHTIB, TOOTO THX, B SKHX
[apaMeTp MOLIKOKYBAHOCTI CSATHYB CBOrO KPHTHYHOTO 3HAYCHHS, Ta Ieped)opMy TI0BaHHs KpaioBOi 3a/1a4i 1Tt MOZEIIi 3 HOBOKO I'€OMETPi€r0
Ta 36epeKEHUMH [MOYaTKOBUMH YMOBAMH Il KOMIIOHCHTIB HAIPyXeHO-1e()OPMOBAHOI0 CTaHy Ta [MapaMeTpy IOMIKO/UKYBAHOCTI y PElITi
CKIHYCHHHX €JIeMeHTIB. JlIss MOJCIIOBAHHS HAKONMYCHHs IIPHXOBAHOI MOMIKOKYBAHOCT] BHACIIJOK IIOB3y4OCTi Ta KOPO3ii BUKOPHUCTAHO
MiXiJ 3 BpaxyBaHHSIM BHECKIB IPUPOCTIB BIAMOBIJHUX IIPOIECIB HA KOXXHOMY KpOILIi 32 YacoM. ITONIKOMKYBaHICTh BHACIHIZOK KOPO3ii
MO/ICITIOETECS. aBTOMOJIC/IBHIM CBOJIIOLIMHUM DIBHSHHSAM 3 BPaxyBaHHSM CICLIaIbHO BH3HAYCHOIO CKBiBAJICHTHOrO HAIPY)XXCHHS Ha
HOBEpXHi Tia. SIK MpHKIIa BAKOPHCTAHHS METO/Iy YHCEIBHOTO MOJICITIOBAHHS PO3IIISIHYTO POLEC OB3YYOCT] 3 IPHXOBAHUM PYHHYBaHHIM
Marepiany Ta MoJajblie KOpo3iliHe po3TpiCKyBaHHs y TOBCTIM TpyOi. I[IpoaHanmizoBaHO mHpolec 3pOCTaHHS MOLIKOMXKEHb y 1i Marepiaii,
OLIIHEHO CIIBBIHOUICHHS MiX IIBUIKICTIO HAKOIUYCHHS [TOUIKO/KECHb BHACIZIOK IMOB3YUOCTi Ta KOPO3iHHOr0 pO3TPiCKYBaHHS Ha MOBEPXHi.
Po3po6iieHnit miaxix Ta CKiHYCHHOEIEMEHTHUM METO/ PO3PaxXyHKY NPOIIOHYETHCS Halalli 3aCTOCYBAaTH U aHali3y aedopMmyBaHHS Ta
KOpPO3iHOTO PO3TPICKyBaHHsS €JIEMEHTIB KOHCTPYKLIH CKIaJHOI TeoMeTpii, sKi BHKOPHCTOBYIOTBCS Yy EHEPreTH4YHii Ta aTOMHii
MIPOMHUCIIOBOCTI.

Ku1r040Bi c10Ba: 1OB3y4iCTh, HOLIKOKYBAHICTh, KOPO3iliHE PO3TPICKyBaHHS, MO/ICIIIOBAHHS, METO/] CKIHUCHHHUX CJICMEHTIB, TOBCTA
TpyOa.

D. BRESLAVSKY, A. KHOROSHUN, A. SENKO, O. TATARINOVA, G. ANISHCHENKO

MODELING OF CREEP AND CORROSION CRACKING PROCESSES IN TUBES

The paper is devoted to the description of the method of joint analysis of deformation and fracture of structural elements that are in conditions
of high-temperature creep, the accumulation of hidden damage associated with it, and in which some surfaces are exposed to aggressive
environments. The boundary value problem is solved using the finite element method, for the initial one the finite difference method of
integration over time was used. For the analysis of corrosion cracking of the inner surface of the tube, an approach was used that consists in
excluding from the calculation model the “destroyed” finite elements, i.e. those in which the damage parameter has reached its critical value,
and reformulating the boundary value problem for the model with a new geometry and preserved initial conditions for the components of the
stress-strain state and the damage parameter in the remained finite elements. To simulate the accumulation of hidden damage due to creep and
corrosion, an approach was used that takes into account the contributions of the increments of the corresponding processes at each time step.
Corrosion damage is modeled by an auto-model evolution equation taking into account a specially defined equivalent stress on the surface of
the body. As an example of using the numerical modeling method, the creep process with material damage accumulation and subsequent
corrosion cracking in a thick tube is considered. The process of damage growth in its material is analyzed, the ratio between the rates of
damage accumulation due to creep and corrosion cracking on the surface is estimated. The developed approach and finite element calculation
method are proposed to be further applied to the analysis of deformation and corrosion cracking of structural elements of complex geometry
used in the power and nuclear engineering.
Key words: creep, damage, stress corrosion cracking, modeling, finite element method, thick tube.
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