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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BcraHoBJI€HHS KOPO3iHO-a,cOPOLiIiHOTO BIUIMBY CBUHLEBUX PO3ILJIaBiB HA €KCILIyaTallifiHy Jerpajariiio

BJIACTMBOCTEN (PEPUTHO-MAPTEHCUTHUX Ta AyCTEHITHUX CTajen

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Establishing the corrosive-adsorption influence of the melt of lead on the degradation operational properties of

ferritic-martensitic and austenitic steels

Pedepat yKpaiHCBKOIO:

BcTraHOBIIE€HO, O AJ151 XPOMUCTUX CTajiell GepruTHOroO Ta PepUTO-MapTEHCUTHOTO KJIACIB NIPY IBUAKOCTI
HaBaHTaKeHHs 5 10-4 c-1y po3miaBi CBUHIIO Ta €BTEKTUKU CBUHELb-BicMyT mpu Temreparypax 300...450°C
peani3dyeTbcs eeKT PiIKOMETaNIEBOTO OKPUXUEHHS, IKUH NPOSIBIISIETHCA Y 3HMKEHH] Iy1acTu4HOCTi Ha 10...20%.
MakcumanbHuil epekT oKpuxueHHs ? 35% xapakTepHU [j1s apMKo-3ajiza pu remneparypi 300°C, neryBaHHs
11%Cr (SUH 409L) 3cyBae Temmeparypy no 450°C ta 3MeHIye 1aCTUYHICTb 10 13%. [l71s1 cTasi ayCTeHIiTHOro Kjacy
X18H10T edeKTy OKpUXYEHHS HE CIIOCTEPIraeThCsl, a mifBuilieHHs Temnepatypu suile 400°C crpusie nnactadikariii
crasi Ha 8%. 36inbpIeHHs BeIMYnHY 3epHa GepUuTHOI cTasti 3 35 [0 75 MKM 3CyBae TeMIieparypy okpux4yeHHs 3 500
1o 400°C, a 1151 cTani aycTeHiTHOro Kjacy 36ib1eHHs po3Mipy 3epHa 3 90 1o 160 Mxm cnipusie niactudikauii crai
Ha 10%. Briepiie nifTBEPI)KEHO YHIBEPCAIbHICTb IIPOSIBY €(PEKTY PiIKOMETATIEBOIO OKPUXYEHHS CTajlel
¢deputHoro, GpepuTO-MapTEHCUTHOTO T AYCTEHITHOrO KJIACIB i BCTAHOBJIEHO T€MIIepaTypHO-AedopMaliiiHi yMoBU
fioro peasnisaii. [TokazaHo, 1m0 H#0Tro NposIB BigOyBaeThCs y IEBHOMY TeMmIiepaTypHomy inTepsadi 350...450°C ta
nedbopmariisx 0,8...1,0% 3a 1MKI i BUKIIMKAE 3HIKEHHSI Ha MMOPSIIOK TOBroBiyHOCTI. [lifTBEepIskeHo, 1110 npolecu
KOpPO3ii XpOMUCTUX CTaJIell y PO3ILJIaBaxX CBUHIIIO BU3HAYAIOThCSI KOHLEHTPALi€0 PO3UNHEHOr0 KUCHIO. [Ipn
KOHLeHTpauisix Ha piBHi CO[Pb]?10-7 ...10-6 Mac.% nepeBa’kalourMU € NPOLECH PO3UYMHEHHS JIETYBaIbHUX
enemeHTiB Cr, Ni, po3TpaBiIlOBaHHS TPaHULb 3€PEH Ta IPOHUKHEHHS PO3IUIABY Y MAaTPULIO, SIK PE3YJIbTaT
MDKKPHUCTaJIiYHOI Kopo3ii. 36i7bIeHHs KOHLeHTpalii KucHIo 1o Mexi po3unHHocTi CO[Pb]?10-4 ...10-3 mac.%
IIPUBOAUTD [0 3MiHM MeXaHi3My. Bu3HayalbHUMU € IPOLIECU OKUCJIEHHS 3 YTBOPEHHSIM OKCHUJIB HAa OCHOBI 3aJli3a Ta
XpoMmy. BcTaHOB/IEHO, 110 PO3IIJIaBU CBUHIIIO y TeMIieparypHomy iHTepsasii 500...600°C cripusioTh 3HIKEHHIO
IOBrOTPUBAJIOi MIIJTHOCTI, NpUYOMY OiJIbIII CYyTTEBO y PO3ILJIaBi eBTEKTHMKU. Ha Majyinx 4acoBux 6azax 3HM>KEHHS
MiLIHOCTi BU3HA4Ya€ThCA afCcOPOLiiHMMY MTPOL,ECAaMU TA PiIKOMETAJI€BUM OKPUXYEHHSIM. B oganbpomy onipHicTh
CTajieyl pyMHYBAaHHIO BU3HAYA€TbCS KOPO3iMHOIO [Ii€l0 PO3IIABIB, @ CaMe MPOLLeCaMy, 0 Peai3yoTbCs 10
TPaHUISIX 3€PEH - CEJIEKTMBHE PO3YMHEHHS JIETYBaJIbHUX esleMeHTiB Cr, Ni, nudysiero KUCHIO Ta yTBOPEHHSIM

OKCHUJIiB Ha OCHOBI Fe, SKi OKpUXYYIOTbCS IIifi HABAHTAKEHHSIM 1 N10JIETIYIOTh PYMHYBaHHS METaly.

Pedepar aHIJIiHCBKOIO:

It has been established that for chromium steels of the ferritic and ferrite-martensitic classes at a loading speed of
51010-4 s-1in lead melt and lead-bismuth eutectic at temperatures of 300 ... 450 ° C, the effect of liquid metal
embrittlement is realized, which manifests itself in a decrease in ductility by 10 ... 20%. The maximum
embrittlement effect ? 35% is typical for armco iron at a temperature of 300 ° C, doping of 11% Cr (SUH 409L)
shifts the temperature to 450 ° C and reduces ductility to 13%. For an austenitic grade steel, X18H10T, no
embrittlement effect is observed, and a temperature increase above 400°C promotes steel plasticization by 8%. An
increase in the grain size of ferritic steel from 35 to 75 mkm shifts the embrittlement temperature from 500 to 400
° C, and for steel of austenitic grade increasing the grain size from 90 to 160 mkm promotes the plasticization of
steel by 10%. For the first time, the universality of the manifestation of the liquid metal embrittlement effect of
steels of ferritic, ferritic-martensitic and austenite classes was confirmed and the temperature-deformation
conditions for its realization were established. It is shown that its manifestation occurs in a certain temperature
range of 350 ... 450°C and deformations of 0.8...1.0% per cycle and causes a decrease in order of durability. It was



confirmed that the corrosion processes of chromium steels in lead melts are determined by the concentration of
dissolved oxygen. At concentrations at the level of CO [Pb]=10-7...10-6 wt%, the predominant processes are the
dissolution of the alloying elements Cr, Ni, roztvlyuvannya grain boundaries and the penetration of the melt into
the matrix, as a result of intergranular corrosion. An increase in the oxygen concentration to the solubility limit of
CO [Pb] =10-4 ... 10-3 wt% leads to a change in the mechanism. Determining are the oxidation processes with the
formation of oxides based on iron and chromium. It is established that lead melts in the temperature range of 500
... 600°C reduce the long-term strength, and more significantly in the melt of the eutectic. At small temporary
bases, the decrease in strength is determined by adsorption processes and rare metal embrittlement. In the future,
the resistance of steels to destruction is determined by the corrosive effect of melts, namely, processes realized at
the grain boundaries-selective dissolution of the Cr and Ni alloying elements, oxygen diffusion and the formation
of Fe-based oxides that are shaken under load and facilitate metal disintegration.

Ingexc YIK: 620.193/.196, 621.039.534.6:620.193 /199

Koau TemaTuyHHUX PyOpPHK: 81.33.09

KepiBHuUKH po6oTH

BiacHe IIpizBume Im'sa I1o-6aTbKOBI: ®enipko Bikrop Mukosnaiiosuy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Oco61MBOCTI ancopOLiiiHOr0, KOPO3iHOro Ta udy3iitHOro BIUIMBY CBUHLEBUX
posmniasis (Pb, Pb-Bi) Ha MexaHiuHi BIaCTUBOCTI cTajsieil pepuTHOro, (EPUTO-MAPTEHCUTHOTO Ta ayCTEHITHOTO

KJIaciB 3a JOBTOTPUBAJIMX CTaTUYHUX Ta L[I/IKJIi‘-IHI/IX HaBaHTa>XEHb 3a l'Ii,ILBI/IIJ.[eHI/IX TEMIIEPATYP

Hassa HTII aHI/IiHicbKOIO: Peculiarities of adsorption, corrosion and diffusion influence of lead melts (Pb,
Pb-Bi) on the mechanical properties of steels of ferritic, ferritic-martensitic and austenite classes for long static
and cyclic loads at elevated temperatures

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTOCyBaHHS: 72.19 Jlocifi)KeHHs i €KCIIePUMEHTalbHi PO3pO6KH Y cdepi IHIMNX TPUPOAHUIHX i

TEeXHIYHUX HayK (IHKeHepis IOBEPXHi).
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: BeranosneHo, mo 11 XxpOMUCTHX CTajieil pepuTHOro Ta HGepUTO-MapTEHCUTHOTO KIIACIB PU
LIBAJIKOCTI HaBaHTaXeHHs 5x10-4 c-1y po3niasi CBUHIIIO Ta €BTEKTUKU CBMHELb-BiCMYT IIpY TEMIIEPATypax
300...450°C peanidyeTbcs eeKT piIKOMETaIeBOro OKPUXUEHHS], IKUI MPOSBIISIETHCS Y 3HUKEHHI IIJIACTUYHOCTI Ha
10...20%. MaxcumasnbHui1 epeKT OKpuxIeHHs <35% xapakTepHUM AJ1sl apMKo-3aii3a rnpu temrneparypi 300°C,
nerysaHHs 11%Cr (SUH 409L) 3cyBae Temnepatypy no 450°C ta 3MeHIye [1acTUYHICTb 10 13%. [l crani
aycreHiTHoro knacy X18HI10T edeKkTy OKpUX4YEHHS HE CIIOCTEpiraeThCsl, a NifiBULLEHHS TeMiiepaTtypu suie 400°C
cnpusie mactudikaii crasi Ha 8%.

ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:
Cno>kuBaui Hpo,uyKuii: [liznpueMcTBa aTOMHOI IIPOMMCJIOBOCTI Ta A€PHOI €EHEPTETUKU
IlepcneKTHBHI PHHKH: VkpaiHa, kpainu €C, CIIIA, SnoHis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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