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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHX PyOpPHK: 30.19

Tema gucepranii:

1. BUBHaYEHHS €HEPreTMYHMX XapaKTePUCTUK PyHHYBaHHs Ta X aHi30TpoTIii /1718 TEMIOCTIfKUX CTasiel pu
yAApHOMY 3THHI

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

Pedepar:

1. O6’eKT HOCiI>)KEHHS — IPOLLEC 3aPOKEHHS Ta PO3IOBCIOKEHHS TPIlIMHY B 3pa3Kax Pi3HUX TUIIIB NIPU
CTaTUYHOMY Ta yIAPHOMY HaBaHTaX€HHi. MeTolo AucepTaLiiiHOi pOGOTU € BCTAaHOBJIEHHS 3aKOHOMipHOCTEN
PYUHYBaHHS Ta aHi30TPOIlii EHEPTeTUYHUX XapAaKTEPUCTUK IIPY 3aPOJI’KEHHI Ta PO3NOBCIOKEHHI TPIlIUH y
TEIJIOCTINKMX CTandx 1-ro KoHTypy AEC nipu BUIIpoOyBaHHSX Ha Y,APHUIA 3TMH. MeTOAM JOCIiIPKEHHS —

eKCHepI/IMCHTaJ'IBHi Ta YKMCeJbHi METOoINn ,I[OC]IiJ_DKCHHH 3dPOIKEHHA i PO3MOBCIOIPKEHHAI TpiH_H/IH IIpru CTaTUYHOMY Ta



IVHaMiYHOMY HaBaHTaXEHHI. TeOopeTUYHi i NpaKTUYHi pe3yabTaTH — OTPMMAHO HOBI JaHi 1010 €HEPreTUYHUX
XapaKTEePUCTHUK Ta BCTAaHOBJIEHO 3aKOHOMIPHOCTI PYMHYBaHHS IIPY 3aPOJI)KE€HHI Ta PO3NOBCIOIKEHH] TPIlIMH Y
3pas3Kax 3 TemocTiiikux cranei 22K, 10IH2MOA, 15X2HM®A 1-ro xoutypy AEC 3 ypaxyBaHHsIM aHi3oTpomii ix
BJIACTUBOCTEN. HayKoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I10JISITA€ Y BCTAHOBJIEHHI 3aKOHOMIPHOCTEN 3MiHU Bif,
TEMIIEPATyPU EHEPIeTUYHUX XapaKTEPUCTUK PYMHYBAaHHA Ta iX aHi30TPOIIii, @ TAKOX MBUAKOCTI PO3IIOBCIOAKEHHS
TPILIMHY B 3aJIE>KHOCTI Bif il HanpsMy Npy yIapHOMY 3TMHI 3pa3KiB 3 TEIJIOCTIMKUX CTajlell Ha XapaKTePHUX
IiZISTHKax B'SI3KOTO Ta KPUXKOIO PYHHYBaHHS, a TAKOX Y 3alIPOIIOHOBAHIM KOPeJIsLifHIN 3aJ1€)KHOCTI Mi’K TMTOMOIO
€Heprielo pyiHyBaHHs MIPY YAAPHOMY 3T1HI 3pa3kiB lllapri Ta KpUTUIHUM KOePillieHTOM iHTEHCUBHOCTI
HaIpyXeHb. Pe3yJibTaTu [UcepTaLiiiHOi po60TH 6yJI0 BUKOPUCTAHO IIpY PO3pOOLIi peKOMeHIAlil o0
BJOCKOHAJIEHHS] HOPMATUBHOI 6a3M1, a TAKOX [1J1s1 BUPIIIE€HHS BaXKJIMBUX JIJI1 aTOMHOI €HEPreTUKU YKPaiHU MUTaHb
OLIiHKM pecypcy i OMYyKy 104ATKOBUX PE3E€PBIiB MIlIHOCTI €JIEMEHTIiB 06s1afiHaHHs 1-ro KOHTypy BII «lOxHO-
Ykpainceka AEC» Ta BIT «PiBHeHcbka AEC. OTpuMaHi pe3ysbTaTi MOXKYTb OYTH BUKOPUCTAHI AJ1s1 MiABULLLEHHS
TOYHOCTI Ta JOCTOBIPHOCTI OLIiHKM MIIJHOCTi Ta pecypcy ejleMeHTiB obsiafHaHHs 1-To KOHTPY AEC 3 BUKOPUCTaHHSIM
HOBUX JaHUX 1[0JI0 €HEPreTUYHUX XapaKTEPUCTUK PYHHYBaHHS TeoCTilikux craneil I0TH2ZMOA, 22K ta
15X2HMO®A.

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 1st circuit equipment elements using new data on the fracture energy characteristics of heat-
resistant steels I0GN2MFA, 22K and 15Kh2NMFA.
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