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1. liarHOCTYBaHHS PyMHYBaHHS MaTepiasiB i BU3HAYEHHS 3aJIMIIKOBOIO PECYPCY €JIEMEHTIB KOHCTPYKIiN 3a

JIOKaJIbHOI ITOB3y4YOCTi

2. Materials fracture diagnostics and residual resource of structural elements determination under local creep

Pedepar:

1. Pobota npucaesueHa po3pobJIeHHIO METOiB OL[iHIOBAaHHS 3aII0BIJIbHEHOTO PYHHYBaHHS MaTepiaiB i eJleMeHTiB
KOHCTPYKIIi# 3 TpilllMHaMU [TOB3Yy4OCTi 3a [Iii JOBFOTPMBAJIOr0 MEXaHIYHOIO (CTATUYHOrO i LIUKJIIYHOTO)
HABaHTaXEHHSI, MAHEBPOBOI'O PEKMMY 3MiHM HAaBaHTaXXEHHS i (Pi3MKO-XiMiYHMX €KCIUIyaTallilHUX YMHHUKIB, a
TaKOX iX iarHOCTyBaHHS METOJOM aKycTU4yHoi emicii (AE). Po3po6seHHs MeTofiB 6a3yeThCsl Ha CHOPMYJILOBAHOMY
B PO0OOTi 3arajlbHOMy €HepreTUYHOMY MiTXO0i, SIKAi1 Ja€ MOKJIMBICTh BCTAHOBJIIOBATH KIHETUKY POCTY TPIlllMH i
BM3HAYaTH IePiof iX JOKPUTUYHOTO PO3BUTKY 3a il Ha €JIEMEHT KOHCTPYKILUII Pi3HUX eKCIIyaTalilHUX YMHHUKIB.
Ha ocHOBi eHepreTuyHOro miixony i OCHOBHUX KOHLENLil MmeTony AE po3po6sieHO po3paxyHKOBi MOZEJi st
AQHAJIITUYHOTO OMNHUCY 3alI0OBUILHEHOTO PYVHYBAaHHS MaTepiasliB i €JIeMEHTIB KOHCTPYKLiY B €KCIIyaTalifHUX YMOBax
B NapameTpax curiaiis AE. Po3po6s1eHO HOBI pO3paxyHKOBi MOZEJIi OL[iHIOBaHHS BILJIMBY BOAEHbBMICHOTO i
KOPO3MBHOTO CEPEIOBHII, HENTPOHHOI'O OITPOMIHEHHS HA PECYPC (3/IMIIKOBUI PECYPC) €JIEMEHTIB KOHCTPYKLIiN 3a

IOBrOTPUBAJIMX CTATUYHUX i 3MIHHUX y 4aci HaBaHTaKeHb, a TAKOX Jii nifgBuieHnx remneparyp. [lobymosaHo



PO3PaxyHKOBI MOZeJIi TOCIIiIKEHHS! KIHETUKY NIOIIMPEHHS TPilllMH (BTOMHMX i BUCOKOTEMIIEPATYPHOI IOB3y4YOCTi) y
I BOLIAPOBUX IIJIACTUHAX i BUBHAYEHH HA Lill OCHOBI iX 3JIMIIKOBOI JOBTOBIYHOCTI. 3aCTOCOBYI0YM OTPUMaHE
PIBHSIHHS KIHETHKM 3MiHM BOJHEBOI TPILMHY Yepe3 IapaMeTpy cUrHais AE, sKi IX CyIIpOBOIKYIOTS, i Tapa-MeTpu
HaJIBUCOKOI KOHLEHTPaLil BOJHIO, AOCIIIKEHO BillIapyBaHHS HA MEXI CIIaBJIEHHSI OCHOBHOTO METAJIy CTiHKU
peakTopa rigpokpekinry Hadtu i HariaBku. Ha OCHOBI eHepreTUYHOro MifIX0qy CTBOPEHO TaKOX METOIU
OIIiHIOBaHHSI 3aJIMIIKO-BOTO PECYPCY €JIeMEHTIB €HePreTUYHOro 06JIaiHaHHS 32 MAHEBPOBOT'O PEXKUMY €KCILTy-
arauii. Ha npukiazi po3paxyHKy AUCKa POTOpa apoBoi TypOiHKM BCTAHOBJIEHO [1ialla30HU KiJIbKOCTi 3MiHU
HaBaHTakeHHJ (ITyCKiB-3yIIMHOK), HA SIKUX MaHEBPOBUM PEKMM JOLIJIbHO 3aMiHIOBAaTH CTAl[iOHAPHUM a60
MaJIOLIMKJIOBOIO BTOMOIO, & Ha SIKUX HEe MOXXHa KOPUCTY-BaTUCh LMY 3aMiHaMu, 60 3ariac JOBrOBIYHOCTI iifie B
PU3UK pylHYBaHHs. Pe3ysbTaTyl po3paxyHKy [OMYyCTUMUX KOPO3iliHUX AedeKTiB BUKOPUCTAaHI Mif, yac po3pooKu
PexomeHzalliil 1j11 pEMOHTY IIPOGJIEMHUX IiJISHOK TPyoU eTuseHonposoy “Kanmym-3axigHuit kopgon”. L
PexomeHnpauii BipoBaKeHi B po6oty i AisspHicTs TOB “KAPIIATHAQTOXIM”. OTpuMaHi HayKOBi pe3yJbTaTu
IOCTiKeHb YBIfIIIM B cTaHAapT opraxizauii Ykpainu (COY 49.5-31570412-027:2015) y BUTs i METOIUKU
PO3PaxyHKY 3aJIMIIKOBOTO PECYPCY HAPTOTPAHCIIOPTHOTO YCTATKOBAHHS 32 HAIBHOCTI TPillIUHU NOB3Y4OCTi.
Pe3ysnbTatu [OCAiIKEeHb BUKOPUCTaHI 1715 IiarHOCTYBaHHS i OLIiHIOBaHHS 3aJIMIIKOBOTO PECYPCY CUJIOBUX BY3JIiB

sokoMOTUBIB Ha [IpAT “JIbBiBCbKUI TIOKOMOTHBOPEMOHTHUU 3aBOT".

2. The dissertation is devoted to the methods development of slow fracture estimation of materials and structural
elements with creep cracks under the actions of long-term mechanical (static and cyclic) loading, maneuvering
regime of loading change and physicochemical exploitation factors, as well as to the methods of the elements
diagnostics using method of acoustic emission (AE). The methods development is based on the general energy
approach formulated in the dissertation, which makes it possible to establish the kinetics of cracks growth and
determine the period of their subcritical growth under various exploitation factors effect on the structural
element. Based on the energy approach and the basic concepts of the acoustic emission method the calculation
models in the parameters of the AE signals for the analytical description of the materials and structural elements
slow fracture under exploitation conditions have been developed. New calculation models for estimation of
hydrogen, corrosive environments and neutron irradiation influence on life-time (residual life-time) of structural
elements under long-term static and time-varying loading action, as well as elevated temperatures, have been
developed. Calculation models for investigation of the cracks growth kinetics (fatigue and high temperature creep)
in double-layer plates and determination their residual life-time on this basis have been constructed. The obtained
equation of the hydrogen crack growth with parameters of accompanying AE signals and ultrahigh hydrogen
concentration has been applied to the investigation of separation between the base and welded metals of the oil
hydrocracking reactor wall. Based on the energy approach the methods of residual life-time estimation of the
energy equipment elements under maneuvering regime exploitation have been created. As an example the disk of
steam turbine rotor has been calculated and the ranges of the load changes (start-stop) number have been found
for the case when the maneuvering regime is allowed to be modelled by stationary or low cycle fatigue and for the
case when it is not allowed because of fracture risk. The results of the calculation of admissible corrosion defects
have been used during the development of the Recommendations for repairing the problem areas of the pipe of
the “Kalush-Western border” ethylene pipeline. These Recommendations are implemented in the work and
activities of KARPATNAFTOKHIM LLC. The received results are included in the standard of organization of Ukraine
(SOU 49.531570412-027: 2015) in the form of a method of calculation of the residual life of oil transport equipment
in the presence of creep cracks. The results of research have been used for the residual life diagnosing and
evaluating of locomotives power units at Lviv Locomotive Repair Plant PJSC.
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