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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlociKeHHs BIJIUBY OCOOJIMBOCTEN PO3IIOAiNY 3a/IMIIKOBUX HAIIPY>KEHb B 30HI KOMIIO3UTHUX 3BAPHUX 3'€[JHAHb Ha

PO3paxyHKOBY OIiHKy MilIHOCTi i pecypcCy esleMeHTiB 00JIaiHaHHS aTOMHUX €JIEKTPOCTaHIIil.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the influence of the characteristics of the distribution of residual stresses in the zone of composite
welded joints on the calculated evaluation of the strength and life of the elements of the equipment of nuclear
power plants

Pedepat yKpaiHCBHKOIO:

JI7151 KOMIIO3UTHUX 3BapHUX 3'€JHaHb Kopiycy peakropa BBEP-1000 po3po6sieHO CKiHU€HHO-€JIEeMEHTHI MOoJiei
111 BU3HAYE€HHS HaNPY>KEHOTO CTaHy Mif A€o eKCIlyaTaliiiHMX HaBaHTaKeHb, 4 CAME BHYTPIIIHbOTO TUCKY i
TeMrepaTypu. [lo BU3HaUeHUX paHille 3aJIMIIKOBUX 3BapIOBAJIbHUX HAIPY>KeHb OYyJIM OTPUMaHi eKCIIyaTaliiHi i
CyMapHi HaNpy>XeHHS B 30Hi 3BapHUX 3'€/IHaHb. [IpoBeIeHO PO3PaxyHKOBY OLiHKY BIVIUBY 3aJIMIIKOBUAX HaIlpy>KeHb
Ha MPale3JaTHICTh PO3IJISIHYTYX 3BAPHUX 3'€IHAHb 3 TPIlIMHONOAIOHMMY Ae(EeKTaMU HECYLIBHOCTI MaTepiany
[IpY €KCILTyaTalliiHOMY HaBaHTaKeHHI. KpUTHYHMII CTaH TPIIMH Pi3HOTO PO3MIpy i po3TallyBaHHs BU3HAYaBCs Ha
OCHOBI JBOXKpUTEPiaJIbHOTO IiIX0Ay KPUXKO-B'SI3KOr0 PyiHYBaHHS. Pe3ybTaTu po3paxyHKOBOi OLIiHKM I10Ka3aJjH,
110 3aJIMIIKOBI 3BapIOBajibHi HANIPY>KEHHS 3/1iICHIOIOTH TIOMITHUI BIIJIMB HAa OIip PYyMHYBAHHIO TPIlIMHONOI6HMX
nedexkriB. Sk okazany pe3ynbTaTy IPOBELEHNXK PO3PaXyHKiB, KOMIIO3UTHI 3BapHi 3'€ JHAHHS, 1O PO3IJISIIaNNCs,
OyJsiv MOMIPHO HaBaHTaKEHUMU IIPY HOPMAJIbHUX YMOBAaX eKCIulyaTallii, ToMy omip iX KpUXKOMY PyHHYBaHHIO €
IOCUTb BUCOKUI. B pe3ysbTati NpoBeeHnX AOCiIpKeHb 0yJI0 TaKOXK BU3HA4YEHO, 10 Marepian 3TB ¢pepuro-
NepJIiTHUX MaTepialiB Ha TpaHuLi CIVIABJIEHHS 3 ayCTEHITHUM MaTepialoM IIBY € HEOE3IEUHOIO IiJISTHKOIO
KOMIIO3UTHUX 3BapHUX 3'€[JHAHb YePe3 MiIKPOCTPYKTYPHi (pa30Bi IepeTBOPEHHS, SIKi BiIOyBalOTbCS IIPU
3BapIOBaJIbHOMY HarpiBi, 3 TOUKM 30Dy 3a0e3IeyeHHs HeOOXiJHOro PiBHSI MeXaHIYHUX BJIACTUBOCTEN i oropy

YTBOPEHHIO [1e(EeKTiB HECYLJILHOCTI IPX JOBrOCTPOKOBIN eKCIIyaTallii

Pedepar aHIJIiHCBKOIO:

For composite welds of the WWER-1000 reactor vessel, finite element models have been developed to determine
the stress state under the action of operating loads, namely internal pressure and temperature. In addition to the
previously determined residual welding stresses, the operational and total stresses in the area of the welded joints
were obtained. The estimated estimation of the influence of residual stresses on the efficiency of the considered
welded joints with crack - like defects of material inconsistency under operational load is carried out. The critical
condition of cracks of different sizes and locations was determined on the basis of a two-criteria approach to
brittle-viscous fracture. The results of the calculated evaluation showed that the residual welding stresses have a
significant effect on the resistance to fracture of crack-like defects. According to the results of the calculations,
the composite welds under consideration were moderately loaded under normal operating conditions, so their
resistance to brittle failure is quite high. As a result of the research it was also determined that the HAZ material of
ferritic-pearlitic materials at the interface with austenitic weld material is a dangerous area of composite welds
due to microstructural phase transformations that occur during welding heating, in terms of ensuring the required
level of mechanical properties and resistance to the formation of defects of inconsistency during long-term
operation Ingekc YIK: 621.791:621.039

Impexc YIK: 621.791.037, 621.791:539.319
Koau TemMaTHYHHUX PYOPHK: 45.45.01
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