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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. Po3po6ka MeTomiB OLiHKY Aerpajalii KOHCTPYKUiMHUX MaTepiasiB Ta iX JOBrOBIiYHOCTi B arpeCUBHOMY
CEpenoBUIIi il TPUBAJIUM CTaTUYHUM HABAHTKEHHSIM

2. The development of the methods for estimation of structural materials degradation and durability in aggressive
enviroment under sustained static loading

Pedepar:

1. TlTo6yioBaHO HOBiI MaTeMaTU4Hi MoeJli (GOPMYBaHHS 3aPOAKIB IIOMIKOIPKEHOCTI Ha MDKKPUCTAITHUX JiISTHKAX Y
KOHCTPYKLIMHMX MaTepiasiax BHACIIAOK iX gerpagauii. 3arporoHOBaHO PO3PaXyHKOBY MOJIEJIb i OTPUMAHO
dopmyIy 1181 OL[iHKM KiHETUKM BUCOKOTEMIIEPATYPHOTO AU(Y3iiHOr0 pOCTY MOP HA PAHULIAX 3€PEH.
3anpornoHOBaHO HOBi PO3PaxyHKOBIi 3aJIEXKHOCTI /171 OL[iHKM BHYTPILIHIX TUCKIB BOJHIO Ta MeTaHy (Ipy peaisaLiii
MEXaHi3My BOJHEBOI KOpO3ii) B IOPO>KHUHAX METANY i PO3pO6JIEHO METOIUKY IOOYAOBY PO3PAXyHKOBUX KPUBUX
Hesnbcona 17151 ByIJleLleBUX Ta €KOHOMHO JIETOBAHMX CTaJIEH TEIJIOEHEPTEeTUKU. PO3BMHYTO MaTEMAaTUYHY TEOPIIO
MEPKOJIALIN IJI51 ONIMCY PO3BUTKY MIK3€PEHHOI IOIIKOIKEHOCTI B KOHCTPYKLIMHUX MaTepianax i Ha Lild OCHOBI
3aIIPONIOHOBAHO METOJ, OL[iHKM KPUTUYHOIO PiBHS NOMWKOIXKEHOCTI. PO3p0671€HO HeiHiIfHY MOJeIb B'SI3KO-
MIPY’KHOCTI peJlaKCaliiHOrO TUILY, Ky BIIPOBAIKEHO B KOMEPLIMHUI IIPOTPaMHUI MTAKET METOLY CKiHUEHUX

eneMeHTiB MARC.



2. New mathematical models for description of damage initiation in the intergranular regions of structural
materials due to their degradation are developed. The mathematical model for grain boundary void growth is
developed and numerical formulae is proposed for estimation of void growth kinetic. The new relations for
estimation of internal pressure of hydrogen and methane (in the case of hydrogen attack) in metal cavities are
proposed. Using obtained relations the methodology for calculation of Nelson curves for carbon and low alloyed
steels is developed. The percolation theory is developed to enable the description of intergranular damage
evolution in the structural materials. Based on this developement a method for estimation of critical level of
damage is proposed. A non-linear visco-elasticity model of relaxation type is developed. This model is
implemented into commerical finite element package MARC.
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