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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: [IporHo3yBaHHs BIUJIMBY IIONIEPELHLOTO TEPMOMEXAHIYHOIO HaBaHTa)KEHHS Ha TPIilMHOCTIMKICTh TEIJIOCTIRKNAX

cTaseil mpu HaBaHTaXXeHHi 1o mogax I, 11, I1T ta ix koMm6iHalisx 3 ypaxyBaHHSIM e(peKTy MaciTady
IToyaToxk eramy: 01-2019
3akiHueHHs eTtany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasisanii: [HcTuTyT npo6sem minHocti imeHi I'. C. [Tncapenka HanionanpHoi akagemii Hayk Ykpaiau
Kog, €IPIIOY /ITIH: 05417319

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu
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Tenedon: 380442851687

Tenedon: 380442861684

E-mail: info@ipp.kiev.ua
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3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

HasBa opranisanii: HanioHanbHa akageMis HayK YKpaiHu
Kog, €IPIIOY /IIIH: 00019270
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4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynHmii 06car GiHaHcyBaHHA 3a 3BiTHHHE eTam: 5704.194 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

[IporHo3yBaHHS BIUIMBY IIONEPEAHBOTO TEPMOMEXAHIYHOIO HABAHTAKEHHS! Ha TPILMHOCTIVKICTD TEIUIOCTIMKUX CTajed Ipu

HaBaHTaXeHHi 110 mogax I, 11, III Ta ix KoM6iHalisIX 3 ypaXyBaHHSIM €(eKTy MacIITady

Ha3zBa po6oTH (aHrJI)

Prediction of the effect of preliminary thermomechanical loading on the crack resistance of heat-resistant steels under loading
in modes [, 11, III and their combinations, taking into account the effect of scale

Pedepar (yxp)

B po6oTi po3po6GIEHO KOMILJIEKC eKCIIePUMEHTATbHUX METOOWK IOCHTIIKEHHS TPIIMHOCTIMKOCTI NHpu 3MillaHUX MOJax
IedopMyBaHHS 3 ypaxyBaHHSIM T€MIIepaTypy BUNPOOyBaHb B AianasoHi remneparyp -1000C...+3000C. Ha kopmycHili peakTopHii
crami 15X2HM®AA pocriimkeHO BIMB 3MimaHuX Mof, AedOpPMyBaHHS Ha XapaKTEPUCTUKU CTATUYHOI TPIIMHOCTIMKOCTI 3
ypaxyBaHHsIM edeKkTy maciTaby. [TokazaHo, o omnip po3BUTKY TPIIIMH 32 BEJINYMHOIO €KBiBaJIEHTHOI XapaKTePUCTUKN CTATHYHO]
TpimmHOCTiMKOCTI npu 3mimanux [+II+III Momax nedopmyBaHHS 3POCTa€ 3 MiJBUIEHHSM TEMIIEPATypy BUIIPOOYBaHb, BOJHOYAC
3POCTaHHSI B HABAHTAKEHHI KOMIIOHEHT IIONEPEYHOrO i MO3J0BXKHbOIO 3CYBY 3HWXKYE IHTEHCUBHICTb 3MiHM TPILMHOCTIMKOCTI.
EKCriepMMeHTaIbHO i PO3paxyHKOBO BCTAHOBJIEHO IO MiZBULIEHHS! CTATUYHOI B'SI3KOCTi PyHHYBaHHS B P€3YyJIbTATi [1OIIEPEAHbOTO
TEPMOMEXaHIYHOTO HaBaHTKEHHA NPpU 3Mimanux [+II+III Momax 3MeHIyeThLCA 10 Mipi epexoy 0 HaBaHTaKEHHs MONEPEYHUM
Ta IO300BXHIM 3CYBOM. 3a pe3yJIbTaTaMU CKIHYEHHO-€JIEMEHTHOIO MOZEJIIOBAHHS 3Pa3KiB Pi3HOI reoMeTpii nmpoaHasi3oBaHO
3MiHy apaMeTpa CKyTOCTi Aedopmalliil, o 6a3yeTbcsl Ha PO3PAXyHKAX PO3KPUTTSI BEPUIMHU TPIilIMHM HOPMAaJILHOTO BiIpUBY Ta
MOXE 3aCTOCOBYBAaTUCh B [IBONAPaMETPUYHMX MigXoAax [Jif OUIHKMA LiJiCHOCTI €/IEeMEHTIB KOHCTPYKLINA 3 ypaxyBaHHSIM
IBOBICHOCTi HaBaHTaXeHHs. [lokazaHO HEOOXiIHICTb BpaxyBaHHSI 3MiHM TEMIIEPATyPHOI 3aJIEKHOCTi B'SI3KOCTi PyHHYBaHHS B
3aJIEXKHOCTI Bifi MOJ, HaBaHTaXKEHHA i JKOPCTKOCTi HAIPY)KEHOrO CTaHy B OKOJIi BEPIUMHM TPIMHM [Jis1 YTOYHEHOI OLHKU

3QJIMIIKOBOI'O PECYPCY €JIEMEHTIB KOHCTPYKLiH, 1[0 IIPALIOIOTH IIif 1i€l0 CKJIaJHOrO HAIIPY>KEHOI'O CTaHYy.
Pedepar (aHrI)

A set of experimental techniques for the study of crack resistance under mixed modes of deformation was developed, taking into
account the test temperature in the temperature range -1000C..+3000C. The effect of mixed deformation modes on the
characteristics of static crack resistance was investigated on the 15Cr2NMFAA reactor vessel steel, taking into account the scale
effect. It is shown that the resistance to the development of cracks by the value of the equivalent mixed I+II+III modes fracture
toughness increases with increasing test temperature, while the increase in the load of the transverse and longitudinal shear
components reduces the intensity of the change in crack resistance. Experimentally and computationally, it was established that
the increase in the static fracture toughness as a result of the previous thermomechanical loading in mixed I+II+III modes
decreases with the transition to transverse and longitudinal shear loading. According to the results of finite-element modeling
of different geometries specimens, the change in the constrain parameter was analyzed, which is based on the calculations of
the crack tip opening for the mode I crack and can be used in two-parameter approaches to assess the integrity of structural
elements taking into account biaxial loading. It is shown the need to take into account the change in the temperature
dependence of the fracture toughness depending on the load modes and the stress state triaxiality around the crack tip for a
more accurate assessment of the residual resource of structural elements operating under the influence of a complex stress
state.

Inpexc YIK: 539.3, 620.171.33;620.192.7

Kopgu Temarnynux pyopuk HTI: 30.19



6. HaykoBo-TexHiyHa npoaykuist (HTII)

HTII 1

Hassa npoaykuii (ykp): [IporHo3yBaHHs BIUIMBY IIONIEPEIHbOTO TEPMOMEXAHIYHOTO HABAaHTA)KEHHS Ha TPIIMHOCTIHNKICTD

TEIJIOCTINKUX CcTajiell Mpu HaBaHTaXXeHHi 1o mopax I, 11, 11T ta ix kombiHalisx 3 ypaxyBaHHSIM edeKTy MaciTady.

Hassa npoaykii (anru): Prediction of the effect of preliminary thermomechanical loading on the crack resistance of heat-
resistant steels when loaded by modes I, 11, Il and their combinations, taking into account the scale effect.

OuikyBaHi pe3yabrati: Metonu, Teopii
I'anyss 3acrocyBaHHs: 40.10.2 BUpOOGHULITBO €JIEKTPOEHEPTii aTOMHUMMU €JIEKTPOCTAHLISIMU

Onuc npozykuii (ykp): Ha 0CHOBi BUKOHAaHUX eKCIIEPUMEHTAJIbHUX AOCIIiIKEeHb KOPIYCHOI peakTopHoi ctasi 15X2HMOAA
MOoGYAOBAHO TEMIIEPATYPHY 3aJIEXKHICTh CTATUYHOI TPIiMMHOCTIUKOCTI npu 3Mimanux [+II+11] mogax nedopmyBaHHs. [TokazaHo,
IO SIKIIO PO3MipY IJIACTUYHOI 30HM GJIM3BKUI JO YMOB IIJIOCKOI ledopmaliii, B 0671aCTi HU3BKUX TEMIIEPATYP, B'SI3KiCTb
PyIHYBaHHS HE 3aJI€KUTD BiJl CHiBBifHOMEHHS MO/, AedOpMyBaHHs. EKCIepUMEHTAIbHO LOCIIKEHO BILJIMB reoMeTpii i po3mipy
3pasKiB Ha XapaKTePUCTUKHU B'I3KOCTi pPyiHyBaHHSI TPilllMH HOPMaJIbHOTO BiipuBy. OTprMaHi pe3ysbTaTi IPOaHali30BaHo 3a
ZIIOTIOMOTOIO CKiHUE€HO €JIEMEHTHUX PO3PAXyHKiB Ha OCHOBI BiJOMOTO 3 HayKOBOi JliTeépaTypu apaMmeTpa CKyTOCTi Jedopmariii ,
0 6a3y€eThCs1 HA BUBHAUEHHI PO3KPUTTS BEPUIMHH TPIlIMHU. 3a CTAaHAAPTHOIO METOJMKOIO €KCIIEPUMEHTAIbHO OTPMMAHO JaHHi
IO KiHETH1i PO3BUTKY TPIilllMH B )XapOMilIHOMY CIJIaBi KAMEPU 3rOpaHHs ra3oTypOiHHOTO ABUTYHA; IIOKa3aHO HEOOXiIHICTDb

BpaxyBaHHsI BILJIMBY CKYTOCTi JedopMaliiil Ha KiHETUKY POCTY TPilllMH yTOMMU ITPM 3MiHi reOMeTpii 3paska.
ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: EKoHOMIsI eHepropecypcis

Cragis 3aBepmenocti HTII: 3sit o HAJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

Crpoku BupoBamykeHHs: 01.201912.2023

Bupo6HuK npoaykuii: IncTuTyT nnpo6siem minHocTi imesi I'.C. Iucapenka HAH Vkpainu

Cnosxkuavi npoaykuii: HAEK «KEHEPTOATOM», AEC Vkpainu, JISIPY, JHTLI SIPB

IlepcneKTHUBHI pUHKH: YKpaiHa

IlpaBa iHTe/IEKTYaNIbLHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegayi npogykuii: CriinpHi HIJIKP
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