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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 30.19

Tema guceprauii:

1. BU3HaUeHHs €HEePreTMYHNX XapaKTePUCTUK PyHHYBaHHs Ta X aHi30Tporii 1718 TeMIOCTIfKUX cTasel pu
yIapHOMY 3TMHi

2. Determination of energy characteristics of fracture and their anisotropy for heat-resistant steels at impact
bending

Pedepar:

1. O6’eKT moCimKeHHSs — MPOoLeC 3aPOJIKEHHSI Ta PO3MOBCIO/I)KEHHS TPIIVMHYU B 3pa3Kax Pi3HUX TUITIB MpU
CTaTMYHOMY Ta YIAPHOMY HaBaHTaXXEHHi. MeTo10 fycepTalifiHOi poOOTH € BCTAHOBJIEHHS 3aKOHOMipHOCTEN
PYVHYBaHHS Ta aHI30TPOIIil eHEPreTUYHUX XapaKTePUCTUK NPY 3apOKEHHI Ta PO3MOBCIOIPKEHHI TPIlIH Y
TEIJIOCTINKUX CTaNdx 1-ro KoHTypy AEC nipu BUNIpoOyBaHHSX Ha YOAPHUIA 3TMH. MeTOAM JOCiIPKEHHS —
€KCIIEPUMEHTAJIbHI Ta YMCEJIbHI METOIN NOCIiIPKEHHS 3aPOIyKEHHS 1 PO3IOBCIOIKEHHS TPILMH IIPXA CTATUYHOMY Ta
IVHaMiYHOMY HaBaHTaXeHHI. TeopeTuyHi i NpakTUYHi pe3yIbTaTH — OTPMMAHO HOBI aHi 1100 €HEPreTUYHUX
XapaKTEePUCTHUK Ta BCTAaHOBJIEHO 3aKOHOMIPHOCTI PYHYBaHHS IIPY 3apOKE€HHI Ta PO3NOBCIOIKEHH] TPIIMH Y
3pasKax 3 TerocTiikux craneit 22K, 10H2MOA, 15X2HM®A 1-ro xontypy AEC 3 ypaxyBaHHSIM aHi3oTporii ix



BJIACTUBOCTEN. HayKoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I10JISITa€ Y BCTAHOBJIEHH]I 3aKOHOMIPHOCTEN 3MiHU Bif,
TEMIIePATypPU €HEPTeTUYHUX XapaKTEPUCTUK PYMHYBAaHHS Ta ixX aHi30TPOTIii, @ TAKOXK MBUAKOCTI PO3MNOBCIOIKEHHS
TPILIMHY B 3aJIEKHOCTI Bif il HANpsmMy Npy yIapHOMY 3TMHI 3pa3KiB 3 TEIUIOCTIMKUX CTajlell Ha XapaKTePHUX
IiISIHKax B'I3KOT0 Ta KPUXKOTO PYHHYBAHHS, @ TAKOX Y 3aITPOIIOHOBAHIN KOPEJISLiNHIN 3a/1€5KHOCTI MixK MUTOMOIO
€Heprielo pyHyBaHHs MIPY YAAPHOMY 3T1HI 3pa3kiB Lllapri Ta KpUTUIHUM KOe(PillieHTOM iHTEHCUBHOCTI
HarpyeHb. Pe3ysibTaTu [rucepTaliiiHoi po60Ty 6yj10 BUKOPUCTAHO I1pY PO3po0L;i peKoMeHallill oo
BIOCKOHAJIEHHSI HOPMAaTMBHOI 623!, a TAKOX [1J1s1 BUPilIEHHS BasKJIMBUX JJIs1 aTOMHOI €HEpreTUKY YKpaiHu IUTaHb
OLIIHKM pecypcy i OMYyKy 104ATKOBUX PE3E€PBiB MILIHOCTi €JIEMEHTIiB 06s1aiHaHHs 1-ro KOHTypY BII «lOxXHO-
Ykpaincska AEC» Ta BIT «PiBHeHcbhKka AEC. OTprMaHi pe3yabTaTy MOXYTbh OyTH BUKOPUCTAHI 1715 i IBULIIEHHS
TOYHOCTI Ta JOCTOBIPHOCTI OL[iHKU MIIJHOCTi Ta pecypcy ejleMeHTiB o6safHaHHs 1-ro KOHTPY AEC 3 BUKOPUCTaHHSIM
HOBUX JJaHUX LI0JJ0 €HePreTUYHUX XapaKTePUCTUK PyMHYBaHHS TEMOCTiNKUX cTaneit I0TH2MO®A, 22K ta
15X2HMOA.

2. The object of study is the process of cracks initiation and propagation in of different types specimens under
static and dynamic loading. The purpose of the work is to establish the laws of fracture and anisotropy of energy
characteristics during cracks initiation and propagation in heat-resistant steels of the NPPs 1st circuit under
impact bending tests. Research methods - experimental and numerical methods for studying the initiation and
propagation of cracks under static and dynamic loading. Theoretical and practical results are: new data on energy
characteristics were obtained and regularities of fracture during crack initiation and propagation in specimens of
heat-resistant steels 22K, 10GN2MFA, 15Kh2NMFA of the NPPs 1st circuit were established taking into account
anisotropy of their properties. The scientific novelty of the obtained results is to establish the regularities of
variation of fracture energy characteristics depending on temperature and their anisotropy, as well as the velocity
of crack propagation depending on its direction during impact bending of specimens from heat-resistant steels in
characteristic areas of ductile and brittle fracture, and establishment the relationship between the specific
fracture energy under impact bending of Charpy specimens and the critical stress intensity factor. The results of
the dissertation work were used in the development of recommendations for improving the normative base, as
well as for solving important issues for the nuclear power industry of Ukraine: life-time assessment and searching
for additional strength reserves for the elements of the primary circuit equipment of the South-Ukrainian NPP and
Rivne NPP. The obtained results can be used to increase the accuracy and reliability of assessing the strength and
life-time of the NPPs Ist circuit equipment elements using new data on the fracture energy characteristics of heat-
resistant steels I0GN2MFA, 22K and 15Kh2NMFA.
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